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1. Introduction
[bookmark: _Toc529013720]One objective of the coverage enhancement WID is to specify mechanism(s) to support Type A PUSCH repetitions for Msg3. This contribution provides a summary of proposed Msg3 enhancements in contributions submitted under AI 8.8.3 and AI 8.8.4. 
2. Discussion
2.1 Differentiation and triggering mechanisms for Msg3 repetition
In RAN1#104b-e, the following agreements were reached regarding the differentiation mechanism between UEs with and without CE and the triggering mechanism for Msg3 repetition. 
	Agreement: For Msg3 PUSCH repetition, support the following modified Option 2-1. 
· Option 2-1: For UE requested Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· A UE can request Msg3 PUSCH repetition via separate PRACH resources (FFS details, e.g., separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions after SSB association, etc.).
· Whether a UE would request is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· If Msg3 PUSCH repetition is requested by UE, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions for Msg3 PUSCH 3 (re)-transmission.  
· FFS the UE capability of supporting Msg3 PUSCH repetition can be reported after initial access procedure as usual
· FFS details if any.


Issue#1: Differentiation mechanisms for Msg3 repetition
As agreed, there are two candidate directions for differentiation from a UE requesting Msg3 PUSCH repetition, i.e., separate RO or separate preamble with shared RO. In this section, companies’ detailed views are summarized as follows. 
·  Option 1: Separate preamble with shared RO
· [1, Huawei, HiSilicon], [3, Spreadtrum Communications], [4, ZTE], [5, vivo], [8, Xiaomi], [9, InterDigital], [10, Intel], [12, Qualcomm], [14, Samsung], [18, Sharp], [21, Lenovo, Motorola Mobility]
· [1, Huawei, HiSilicon]: Separate preamble with shared RO for the case of one SSB associated one RO.
· [5, vivo]: PRACH preambles should be mapped after 4-step CBRA preambles and 2-step CBRA preambles if configured without impacting the mapping criterion of 4-step and 2-step CBRA preambles.
· [12, Qualcomm]: RAN1 should discuss what type of RO that UE can share to request repetition via PRACH in shared RO (e.g., RO for 4-step RACH only or RO for 2-step RACH only or both). 
·  Option 2: Separate RO with separate PRACH configuration
· Support: [3, Spreadtrum Communications], [5, vivo]?, [6, CATT], [9, InterDigital], [10, Intel], [12, Qualcomm], [16, Nokia/NSB]?, [18, Sharp], [21, Lenovo, Motorola Mobility], [22, LG]
· [5, vivo]: A new RNTI computation method is necessary.
· [12, Qualcomm]: RAN1 should discuss whether this RO can be shared for Redcap UE to send identification via PRACH or not. 
· [22, LG]: If less number of ROs for CE than that of ROs for legacy RACH is configured, gNB should configure appropriate number of RO for CE which can guarantee that same SSB indices is mapped to ROs for CE and ROs for legacy RACH in the same time resource.
·  [6, CATT], [7, China Telecom]: Using the remaining ROs not used for legacy PRACH transmission. The number of remaining ROs for each PRACH configuration is summarized in Table 4 in [6, CATT]. 
· Not support: [4, ZTE], [14, Samsung]
·  Option 3: Separate RO for the case of one SSB associated multiple ROs
· [1, Huawei, HiSilicon]?, [16, Nokia/NSB]?
· FL comments: If only a sub-set of ROs are used for legacy initial access and the other sub-set of ROs are used for requesting Msg3 repetition, it seems not backward compatible. Because a legacy UE shall be able to use all ROs for initial access in case of one SSB associated multiple ROs. If the intention is to introduce a RO mask (e.g., msgA-SSB-SharedRO-MaskIndex introduced for 2-step RACH) to use a sub-set of ROs of all ROs for requesting Msg3 repetition in case of one SSB associated multiple ROs, it can be covered under Option 1.  
[bookmark: _Hlk71388720][17, Ericsson], [23, WILUS]: Reuse as much as possible the PRACH configuration mechanism that has been used for differentiating 2-step RACH and 4-step RACH in NR Rel-16.
[19, CMCC]: A coverage level information could be provided by UE to facilitate the decision of repetition numbers at gNB. 
First round
Based on the input, it’s a common understanding that only one coverage level, i.e. only one set of separate PRACH resources, for Msg3 repetition is sufficient. This can reduce PRACH partition. With that, one or more options from the four options above can be selected. 
Proposal 1: For Msg3 PUSCH repetition, only one coverage level with one set of separate PRACH resources for Msg3 PUSCH repetition is supported. Select one or more options from the following options. 
·  Option 1: Separate preamble with shared RO.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
·  Option 2: Separate RO with separate PRACH configuration.
·  Option 3 Using the invalid ROs not used for legacy PRACH transmission.
Companies are encouraged to provide views on Proposal 1 above. 
	Company
	Comments

	vivo
	We agree with FL that only one coverage level is sufficient.
For option 2, the same set of preambles can be transmitted in different RO, UE cannot distinguish the RAR is intended for PRACH from RO for legacy CBRA or for CBRA with Msg3 repetition, if the RA-RNTI determined from separate RO reuse the same rule as that for RO from legacy UEs. Since, UE may have different interpretation of the RAR UL grant, as mentioned in section 2.2, legacy UE may interpret the RAR for Rel-17 UE in old way, leading to unexpected Msg3 transmission behaviour. A new RA-RNTI calculation for the separated ROs should be defined if option 2 is supported, as that in 2 step RACH MsgB-RNTI is calculated by a different formula.
FL: An FFS point is added to reflect your comments. 
For option 3, it seems that the ROs not used by legacy UEs are not always available for all PRACH configurations, hence it seems not a universal solution.

	Intel
	It is not clear to us how Option 3 would work. Given that the invalid ROs are not associated with any SSB, how can UE use these ROs for PRACH transmission for request of Msg3 PUSCH repetition? 
We are fine with Option 1 and Option 2. 

	Sharp
	We don’t support Option 3 as the same reason indicated by vivo. Option 3 is only applicable when invalid ROs exists. There are possibilities with no invalid ROs (e.g., when the number of ROs are multiple integer of the number of actually transmitted SSBs).

	Qualcomm
	For Option 1, the definition of “shared RO” is unclear. We propose to add an FFS
· Option 1: Separate preamble with shared RO.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether RO for UE request is shared with PRACH in 4-step RACH only and/or with PRACH in 2-step RACH only)
We don’t see merits of Option 3. It is our understandings that PRACH for repetition request is also PRACH of RACH procedure. Therefore, it should be sent in the valid ROs.

	InterDigital
	We support both Option 1 and Option 2 where an option (between Option 1 and Option 2) can be selected by the network based on the type of deployment.

	CATT
	Firstly, our position is not captured correctly. We do support option 2. Our position is corrected in the above accordingly.
Secondly, for option 3, we think the better wording is ‘remaining ROs not available for legacy UEs’ instead of invalid RO. Invalid RO has stringent definition in TS38.213, which should be totally respected.
Regarding to vivo’s question, it is true that not every RACH configuration leads to remaining ROs. On the other hand, there are some typical configurations would results in a set of remaining ROs. We would like to clarify our position, we are not propose to only use remaining ROs, but propose to use the remaining ROs once applicable. There are several merits as mentioned in or contribution R1-2104541.
Regarding to Intel’s question, actually what we mentioned is remaining RO instead of invalid RO. Remaining ROs are some valid RO without SSB mapping for the legacy UE, which can be used for CE UE. 
Based on the aforementioned clarification, the original option 3 can be a sub-bullet of option 2, and the invalid RO should be replaced with remaining RO.
Proposal 1: For Msg3 PUSCH repetition, only one coverage level with one set of separate PRACH resources for Msg3 PUSCH repetition is supported. Select one or more options from the following options. 
·  Option 1: Separate preamble with shared RO.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
·  Option 2: Separate RO with separate PRACH configuration.
· Using the remaining ROs not used for legacy RACH transmission if applicable
·  Option 3 Using the invalid ROs not used for legacy PRACH transmission.
FL: Your company position is corrected now. Regarding your proposal for using remaining ROs, I am wondering whether it can be included under Option 2 as you suggested. For Option 2, all the ROs configured by the separate PRACH configuration cannot be used for legacy PRACH transmission. I suggest to change to: ‘FFS using the remaining ROs (if any) that cannot be used by legacy rules for PRACH transmission’. In addition, I have similar question as Samsung commented below. 

	Samsung 
	Generally fine with the proposal with removing “only one coverage level with one set of separate PRACH resources for Msg3 PUSCH repetition is supported.” This might be ture, but we are not sure using “coverage level” is right term here. Eventually if we just say “msg3 repetition request” in the spec, we believe it will be clearer.
Proposal 1: For Msg3 PUSCH repetition, only one coverage level with one set of separate PRACH resources for Msg3 PUSCH repetition is supported. S selects one or more options from the following options. 
·  Option 1: Separate preamble with shared RO.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
·  Option 2: Separate RO with separate PRACH configuration.
·  Option 3 Using the invalid ROs not used for legacy PRACH transmission.
FL: Thanks for the suggestion, will update accordingly. 
Regarding the use of invalid RO after SSB- RO association, may I ask the proponent, do you intend to build additional SSB-RO association with these ROs? Otherwise, gNB may not know which DL beam preferred by UE for the RAR transmission.

	Apple
	The proposal needs clarification. I assume “separate” refers to separate from PRACH resources for legacy UEs, and by “shared” we mean shared within Rel-17 UEs capable of Msg3 repetitions, is that correct understanding? If so, what exactly does Option 2 mean? 
FL: Option 1 means we use a same PRACH configuration with legacy UEs. So,legacy UEs and Rel-17 UEs share the same set of ROs while using Preamble for differentiation. For Option 2, it means we use different PRACH configuration, which means legacy UEs and Rel-17 UEs use different ROs. I think this is using the similar wording as discussed in 2-step RACH. Anyway, the wording is further refined as below. 

	OPPO
	We support option1 and option2. 
For the FFS in option1, a legacy UE is configured contention based preambles per SS/PBCH block index per valid PRACH occasion. If separate preambles are configured for requesting Msg3 repetition, they will be not used by legacy UE in valid PRACH occasion, no matter all ROs or a sub-set of all ROs are shared ROs. For the UE requesting Msg3 repetition, it seems not necessary to restrict the available shared ROs to a sub-set of all valid ROs, which results in the reduction of available ROs for the UE requesting Msg3 repetition. In our view, it is not preferred to introduce such a PRACH mask. 
FL: Not sure whether we need to remove this flexibility at the very beginning. If the number of CE UEs in cell edge is very small, it may be desirable for gNB to only configure a sub-set of ROs in case of one SSB associated to multiple ROs. Given this is an FFS now and this is the first meeting to discuss this, FL suggests to keep it and leave more time for companies check. 
For option3, the invalid ROs for legacy UEs may be also invalid for UE requesting Msg3 repetition in some cases. If they should be valid for UE requesting Msg3 repetition, it can be configured as separate RO with separate PRACH configuration, as option2. 

	Panasonic
	We support both Option 1 and Option 2 in which PRACH occasion / preamble is differentiated based on Msg.3 repetition required situation or not. We are not sure how Option 3 works.

	Xiaomi
	We are fine with option 1 and option 2.

	China Telecom
	We share the similar view with CATT on Option 3. If separate ROs are considered, the ROs which cannot be used for legacy UEs can then be considered as part of the separate ROs. As companies mentioned, these ROs may not always exist, but at least when they do exist, we can consider using them for PRACH transmission for Cov_enh UEs. Thus, in fact, Option 3 has the similar intention with Option 2. 

	NTT DOCOMO
	We prefer supporting Option 1 and 2. Activating either one can be up to network.

	LG Electronics
	We are generally fine with the main proposal. Also, we are not sure whether option 3 works or not.

	Ericsson
	Both option 1 and option 2 are can be optionally configured by network in a similar way as 2-step RACH, since whether preamble partitioning or separate RO configuration should be used depends on RA load of the system. And we do not think the invalid ROs should be used for any PRACH transmissions (including the PRACH for Msg3 repetition indication) either.

So we propose:
Proposal 1: For Msg3 PUSCH repetition, follow the same PRACH resource configuration as 2-step RACH, i.e. the PRACH resource is either configured with separate PRACH preambles or separate ROs. 
FL: I can understand your intention. While, at this first meeting to discuss the details, I am afraid not all companies can agree on both Option 1 and Option 2 now. 

	Spreadtrum
	We are fine with both Option 1 and Option 2. Option 3 is not feasible for the case without invalid ROs. 

	WILUS
	We support the proposal with Option 1 and 2. For Option 3, it is not a complete solution since invalid ROs are not always available.
Additionally, both Option 1 and 2 are already supported in Rel-16 2-step RACH. Thus, we propose to modify the main-bullet as follows:
Proposal 1: For Msg3 PUSCH repetition, only one coverage level with one set of separate PRACH resources for Msg3 PUSCH repetition is supported. Select one or more options from the following options by reusing Rel-16 2-step RACH framework for separate PRACH resource configuration as a baseline. 
FL: Please find my reply to Ericsson.

	Lenovo, Motorola Mobility
	We support opt.1 and opt.2. The “coverage level” in the main bullet is not that clear to us, suggest to remove “only one coverage level with” in the main bullet. 
FL: Thanks for the suggestion, will update accordingly. 

	Nokia/NSB
	Agree with all comments made on Option 3. However, if we understood correctly CATT requested to remove it, so we won’t add further comments.
Concerning Option 1, we agree with OPPO. If different preambles are used, there is no reason to resort to shared ROs as well. 2-step and 4-step RACH procedures follow this differentiation since the structure of the two approaches is different and it is convenient to set a PRACH masks. Given that msg3 repetitions are an added feature to 4-step RACH, we do not think the FFS is needed in Option 1.
FL: Please find my reply to OPPO. 
@vivo: According to our understanding of the situation, the point you raised on the impossibility for the UE to know which interpretation is to be used for the UL grant holds for no matter which Option we pick, not just Option 2. We provided further elaboration on this in our contribution R1- 2105905. In this regard, we do not think that a new RA-RNTI calculation rule is different, given that we are still considering a 4-step RACH procedure. Different approaches for the differentiation (which in our view, must occur) should be considered.
FL: I can understand your proposal. I would say both the proposal from vivo and your proposal could work. In such case, we can keep the FFS as it is, and further discuss which way to go later. 

	FL
	@Companies have concerns on original Option 3, please find the reply from CATT and my follow-up. 
@CATT, please further clarify other questions raised from companies. 
Based on the comments above, the proposal is updated as follows. 
Proposal 1-v1: For Msg3 PUSCH repetition, support one or both the following two options.
·  Option 1: Separate preamble with shared RO by using the same PRACH configuration with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether RO for UE request is shared with PRACH in 4-step RACH only and/or with PRACH in 2-step RACH only).
·  Option 2: Separate RO with separate PRACH configuration from legacy UEs.
· FFS using the remaining ROs (if any) that cannot be used by legacy rules for PRACH transmission.


	CATT2
	Regarding to Samsung’s question on reusing remaining ROs if applicable: Yes, new SSB-RO association with these remaining ROs is necessary. The parameters can be new which are only available for remaining ROs or the same parameters for legacy UE can be used for remaining ROs. From this perspective, the signaling overhead and resource segmentation can be reduced.
For the updated proposal, could we make the following minor update in order to avoid any potential discrepancy between bullets? We think separate RO is more generic and sufficient, especially we don’t mention any detail configuration mechanism in option 1.
Proposal 1-v1: For Msg3 PUSCH repetition, support one or both the following two options.
·  Option 1: Separate preamble with shared RO by using the same PRACH configuration with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether RO for UE request is shared with PRACH in 4-step RACH only and/or with PRACH in 2-step RACH only).
·  Option 2: Separate RO with separate PRACH configuration from legacy UEs.
· FFS using the remaining ROs (if any) that cannot be used by legacy rules for PRACH transmission.
FL: I am a bit hesitate to change the main bullet for Option 2, which seems acceptable for majority companies. Instead, let’s make the FFS as one general independent bullet. 

	FL
	
The proposal is updated as follow based on the comments from CATT, also with some editorial refinement. 
Proposal 1-v2: For requesting Msg3 PUSCH repetition, support one or both the following two options.
·  Option 1: Use separate preamble with shared RO by using the same PRACH configuration with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether RO for UE request is shared with PRACH in 4-step RACH only and/or with PRACH in 2-step RACH only).
·  Option 2: Use separate RO by a separate PRACH configuration from legacy UEs.
· FFS whether additionally to use the remaining ROs (if any) that cannot be used by legacy rules for PRACH transmission.

	Huawei, Hisilicon
	We support both Option 1 and Option 2. It cannot guarantee that the invalid ROs for legacy UEs can be used for UE requesting Msg3 repetition. 

	Ericsson2
	The 3rd FFS bullet is not needed, given that it forces the PRACH configuration to be the same as legacy 4-step RACH, with less flexibility than the separate RO configuration. Furthermore, it still requires new SSB to RO mapping rules, SSB to RO association period discussions and will still have remaining ROs that can not be used. Note that ROs not used by PRACH in legacy can be used by other channels, they’re not wasted.
The first FFS is trying to introduce a PRACH mask on PRACH occasions for CBRA which is different from legacy 4-step RACH but similar to the mechanism when we introduced 2-step RACH. We’re open to discuss this.
The 2nd FFS bullet seems not necessary, shouldn’t the ROs related to Msg3 be only those configured for 4-step RACH?

	CATT2
	The updated proposal 1-2 is not acceptable to us.
We do think the FFS point can be a subset of the main bullet of option 2. I don’t think the update of the main bullet preclude anything. It is more generic and as smooth as option 1.
Actually for option 1, we don’t understand how to achieve separate preamble configuration via a same PRACH configuration. For two-step RACH, if separate preambles are used with shared RO, a separate RACH configuration is still needed, i.e. RACH-ConfigCommonTwoStepRA-r16. If the similar mechanism is applied to CE UE, it is definitely different RACH configurations. Considering the key point of the proposal is to identify two directions for CE UE identification and the confusion on the configuration, we strongly suggest we use a more generic wording, which is captured in v3 as below:
 
Proposal 1-v3: For requesting Msg3 PUSCH repetition, support one or both the following two options.
l      Option 1: Use separate preamble with shared RO by using the same PRACH configuration with legacy UEs.
n  FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE.
n  FFS definition of shared RO (e.g., whether RO for UE request is shared with PRACH in 4-step RACH only and/or with PRACH in 2-step RACH only).
l      Option 2: Use separate RO by a separate PRACH configuration from legacy UEs.
n  FFS whether additionally to use the remaining ROs (if any) that cannot be used by legacy rules for PRACH transmission.

	Samsung2
	a quick reply to Lei's comments.
  in two-step RACH, if shared RO with seperate preamble, the PRACH configuration index is not needed. RAN2 even specifcally mentioned this for the parameter, we certainly dont agree that CE will need a new RACH configuration, which is too much effort from implmenetation as well as specification.
	msgA-PRACH-ConfigurationIndex
Cell-specific PRACH configuration index for 2-step RA type. If the field is absent the UE shall use the value of corresponding 4-step random access parameter in the configured BWP. If the value is in the range of 256 to 262, the field prach-ConfigurationIndex-v1610 should be considered configured (see TS 38.211 [16], clause 6.3.3.2). This field may only be present if no 4-step type RA is configured in the BWP or in the case of separate ROs with 4-step type RA.




	CATT3
	Thank you Qi for the follow-up.
Just an echo to Qi: I totally agree that a separate RACH configuration index is not needed if shared RO is applied. This is why I mentioned the root IE for two step RACH called RACH-ConfigCommonTwoStepRA-r16.When shared RO is configured, the other parameters contained in this IE is still needed, e.g. how many preambles are configured for 2-step RACH in a shared RO. Following the same logic, if we use the same way for CE UE identification, something new has to be introduced to determine which preambles can be used for CE UE but not available for legacy UE, right? Otherwise, I don’t understand how a CE UE can recognize the preamble groups specially used for it in a shared RO.
Therefore, my point is we don’t need mention the configuration-related things for both option 1 and option 2, which make the proposal mare generic.
Anyway, let’s have more detail discussions in the pending round following Xianghui’s guidance.

	Intel
	We share similar view as many companies that 3rd FFS is not needed. These left-over ROs may very long periodicity and we may have to design a new SSB to RO mapping, which is not desirable in term of spec impact. 
For the 2nd FFS, our view is that definition of shared RO is very clear, which is same as 2-step RACH discussion. Further, we do not see the need to consider resource partitioning for 2-step RACH as 2-step RACH is not intended for coverage enhancement. We suggest to remove it. 
We suggest the following update: 
Proposal 1-v2: For requesting Msg3 PUSCH repetition, support one or both the following two options.
·  Option 1: Use separate preamble with shared RO by using the same PRACH configuration with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether RO for UE request is shared with PRACH in 4-step RACH only and/or with PRACH in 2-step RACH only).
·  Option 2: Use separate RO by a separate PRACH configuration from legacy UEs.
FFS whether additionally to use the remaining ROs (if any) that cannot be used by legacy rules for PRACH transmission.

	Sharp
	We also think the FFS in the 3rd bullet should be removed. It has the following drawback in our view.
1) Much effort is required for defining new mapping rule on top of the legacy one.
2) As indicated as above our comment, it’s only applicable to the case where sufficient number of ROs are remaining as invalid.
For the FFS in the 2nd sub-bullet, we are OK to discuss further. At least in terms of gNB perspective, shared ROs with the one for 2-STEP RACH should be allowed. Anyway, the FFS in the 2nd sub-bullet doesn’t have any implication to support msg3 repetition for 2-STEP RACH, which should be discussed separately.

	Xiaomi
	We share similar view as many companies that 3rd FFS is not needed. 
For the 2nd FFS, if ROs for 2-step RACH is separately configured, there is no need to share ROs between 2-step RACH and UEs request msg3 repetitions. But, there may be the following configuration: non-CE UEs (both including Rel-15/16 UEs and Rel-7 UEs) with 4-step RACH, Rel-15/16 and Rel-17 UEs with 2-step RACH, and CE UEs share the same ROs together, and the preambles should be partitioned into 3 categories in each shared RO or in each set of preambles related to the SSB with N<1. The configuration mentioned above needs less signaling, but the preamble will be divided too fragmented.
So, the 2nd FFS should be to discuss further.



Second round
Proposal 1-v2: For requesting Msg3 PUSCH repetition, support one or both the following two options.
·  Option 1: Use separate preamble with shared RO by using the same PRACH configuration with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether RO for UE request is shared with PRACH in 4-step RACH only and/or with PRACH in 2-step RACH only).
·  Option 2: Use separate RO by a separate PRACH configuration from legacy UEs.
FFS whether additionally to use the remaining ROs (if any) that cannot be used by legacy rules for PRACH transmission.
@Ericsson@Intel@Sharp@Xiaomi, Regarding the second FFS, FL’s understanding is that it’s clear PUSCH repetition is not supported for 2-step RACH, while it doesn’t mean the preamble for Msg3 repetition cannot be in the RO for 2-step RACH. At least, this could be further discussed. Below are some examples. 
1) The case as Xiaomi mentioned. One specific example is: when one SSB is associated with 2 ROs for 4 step RACH, and 2-step RACH is configured with shared RO in both 2 ROs, it would mean the preamble for Msg3 repetition would be in the RO which contains preamble for both 4-step RACH and 2-step RACH. 
2) When one SSB is associated with 2 ROs for 4 step RACH, and 2-step RACH is configured with shared RO in RO#0 while not in RO#1, can the preamble for Msg3 repetition be configured in RO#0 only (has preambles for both 4-step RACH and 2-step RACH) or in RO#1 only (has preambles for 4-step only) or both ROs? This seems need further discussion.
3) A BWP is configured with only 2-step RACH resources (not sure whether this is allowed, and it seems under discussion in 2-step RACH maintenance now?). If such case is allowed, whether the preamble for Msg3 repetition can be configured in the RO which has 2-step RACH preamble only ...? 
So, it seems the second FFS indeed needs some discussion. To make it clear, the FFS is revised as below. 
@Qualcomm, as the proponent of the second FFS, could you share your view on this?

Regarding the last FFS, many companies concerned on its availability which depends on the RACH configuration and the specification impact in terms of defining new SSB-RO mapping rules. On the other hand, the proponent proposes to merge the FFS into Option 2 with making it more generic. This is expected to be unacceptable for companies supporting Option 2 who simply prefer reuses rules for legacy 2-step RACH. Considering this is the first meeting to discuss the detailed solution, FL feels ok to add this FFS while as an independent bullet. This is a good middle-ground from FL perspective.  
@ CATT, The wording of Option 1 and Option 2 are further refined to address your concern on the configuration aspect. 

Based on above, the proposal is updated as follows.
Proposal 1-v3: 
· For requesting Msg3 PUSCH repetition, support one or both the following two options.
·  Option 1: Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or 2-step RACH only or both).
·  Option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs.
· FFS whether additionally to use the remaining ROs (if any) that cannot be used by legacy rules for PRACH transmission.

	Company
	Comments

	FL
	From FL perspective, current proposal is a good middle-ground for the time being. Companies are encouraged to be constructive here! 

	OPPO
	We are fine with the proposal.

	Sharp
	We are OK with FL proposal although we don’t think the FFS with the use of remaining RO is not necessary.

	Samsung 
	Generally fine.
For option 2, there should be a FFS point that how to handle the RO conflicts with legacy PRACH configuration. 

· Option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs.
· FFS: how to handle the RO conflicts with legacy PRACH configuration
FL：This seems a new proposal. Let’s hear more views on this. For now, I suggests changing the FFS to whether/how to handle the RO conflicts with legacy PRAHC configuration. 

	NTT DOCOMO
	Fine with the proposal. I understand the FL’ position not to down select either PRACH mask at this point. However, still the motivation of using different PRACH mask for UEs requesting Msg3 repetitions is unclear to us. What is the benefit to differentiate in RAR? Given UEs select the preamble and RO based on the configured separate resource according to Msg3 repetition capability, there seems no need to separate PRACH mask.
FL：Thanks. We can further discuss the FFS with pros and cons later. 

	Panasonic
	We are fine with the proposal.

	Intel
	We are okay to further study the definition of shared ROs, but we suggest to remove the details. At least for 2-step RACH only case, our view is that this is not targeted for large cell given that 2-step RACH is mainly targeted for good coverage. Note that this is still under the discussion whether RAN1 will support this or not, but at least for now, we do not see the need to support this. 
We still do not think we need the last FFS. As we commented before, this has large spec impact if introduced, e.g., these left-over ROs may very long periodicity and we may have to design a new SSB to RO mapping.
We suggest to modify the proposal as
·  For requesting Msg3 PUSCH repetition, support one or both the following two options.
·  Option 1: Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or 2-step RACH only or both).
·  Option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs.
· FFS whether additionally to use the remaining ROs (if any) that cannot be used by legacy rules for PRACH transmission.

	China Telecom
	We are fine with the proposal.

	CATT
	For last FFS point, companies concern the standard workload and the restricted use case. However, we have different understanding.
Regarding to standard impact, Intel and Sharp argue that we need to define new mapping rule between SSB and RO, which is not true. The mapping rule between SSB and RO includes 1-to-1, 1-to-N and N-to-1. Nothing is changed if the remaining ROs are used for coverage enhancement UE. We can either reuse the IE define the SSB-to-RO mapping carried by the same RACH configuration or only need to introduce a new IE calling ssb-perRACH-OccasionAndCB-PreamblesPerSSB for the remaining ROs. The same mechanism as legacy can be totally reused. 
Compared to separate PRACH configuration index, the new configured RACH configuration is for CE UE only. A whole bunch of configurations for the RACH configuration is needed. This one of the resistance on separate RO, i.e. the signaling overhead. Furthermore, separate RACH configuration index may make the resource more fragmented. 
While reusing the remaining ROs if applicable can reduce the overhead-wise issue, which is analyzed in our contribution.
We are fine to discuss further to address companies’ concern on the remaining RO solution, but the current third FFS part is not as completed as it should be. Hence we propose to add a third option like below and delete the third FFS:
Option 3: Use separate ROs from legacy UEs
· The separate ROs from legacy UEs are configured by separate RACH configuration index or single RACH configuration index
· The remaining ROs can be used for CE UE when applicable
FL: It seems the first sub-bullet of the proposed Option 3 is confusing, where the RO is from legacy UEs on one hand and it could be configured by separate PRACH configuration index on the other hand. Anyway, if I understand your intention correctly, you are trying the following. 
 Option 3: Use separate ROs, which include
· the separate ROs configured by a separate RACH configuration index from legacy UE, and 
· the remaining ROs (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission.

	vivo
	We are fine with the proposal.

	Ericsson-2rd
	Fine with the updates from Intel.

	Xiaomi
	We are fine with the proposal although the 3rd FFS seems unnecessary.

	WILUS
	We are fine with the Intel’s update.

	LG Electronics
	We are generally fine with the proposal. And we are fine with Intel’s modification.

	Nokia/NSB
	Fine with the proposal. We do not understand Intel’s argument on 2-step RACH. From our perspective, the fact that Msg3 request may reuse 2-step RACH ROs, with different preamble, has nothing do to with the coverage conditions on CE UEs requesting msg3 repetitions via msg1. 2-step RACH resources are configured cell-wise, and 2-step RACH may be used by UEs who have good coverage situation. So 2-step RACH configuration, if present, would be valid across the cell regardless of the coverage condition of each UE. It may actually be argued that the expected number of UEs making use of 2-step RACH is smaller than its 4-step RACH counterpart. This could actually help gNB, due to a lower number of preambles gNB would have to test when detecting signals received over the shared ROs between 2-step RACH and msg3 request.
FL: From FL perspective, I agree with your above analysis if both 2-step RACH and 4-step RACH resources are configured. On the other hand, Intel’s main concern is whether Rel-15/16 would allow the case where the RO has only 2-step RACH preamble, since whether a BWP can be configured with only 2-step RACH resources is now under discussion in 2-step RACH maintenance. If it is allowed, gNB may configure only 2-step RACH resources if all UEs in the cell could have good coverage. In such case, it could be argued that there is no need to configure separate preamble for Msg3 repetition. So, FL thinks fair to at least to delete case with 2-step RACH only. It should not be a big issue since anyway it is an example for FFS。

	FL
	@Intel, Nokia and all, please check my inline reply to Intel, Nokia above, regarding why I have changed the example in the second FFS.
@ All, Option 3 is added while within square brackets now considering the majority has concerns on. We can further discuss whether to consider Option 3 during GTW session. 
Proposal 1-v4: 
· For requesting Msg3 PUSCH repetition, support one or two the following two options.
·  Option 1: Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or with preambles for both 4-step RACH and 2-step RACH).
·  Option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs.
·  [Option 3: Use separate RO, which include
· the separate RO configured by a separate RACH configuration index from legacy UE, and
· the remaining RO (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission.]
· [Note, up to one option from Option 2 and Option 3 can be supported]


	FL
	With reaching the following agreements, this issue is closed for this meeting. 
Agreement:
· For requesting Msg3 PUSCH repetition, support the following:
·  Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or with preambles for both 4-step RACH and 2-step RACH).
· FFS whether or not to additionally support one (& only one) more option:
· E.g., option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs
· E.g., Option 3: Use separate RO, which include
· the separate RO configured by a separate RACH configuration index from legacy UE, and
· the remaining RO (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission.




Issue#2: Conditions of requesting Msg3 repetition
In 2-step RACH, an RSRP threshold (msgA-RSRP-Threshold) is introduced for selecting between 2-step RACH and 4-step RACH. When both RACH procedures are configured, 2-step RACH is selected only when the RSRP of the downlink pathloss reference is above the RSRP threshold. Once the RACH type is determined, Rel-15/16 UE first selects an SSB according to msgA-RSRP-Threshold or rsrp-ThresholdSSB. Then, the UE selects a PRACH preamble in an RO randomly among the PRACH preambles/RO associated with the selected SSB. 
	>	else if the BWP selected for Random Access procedure is configured with both 2-step and 4-step RA type Random Access Resources and the RSRP of the downlink pathloss reference is above msgA-RSRP-Threshold; or
1>	if the BWP selected for Random Access procedure is only configured with 2-step RA type Random Access resources (i.e. no 4-step RACH RA type resources configured); or
2> if the Random Access procedure was initiated for reconfiguration with sync and if the contention-free Random Access Resources for 2-step RA type have been explicitly provided in rach-ConfigDedicated for the BWP selected for Random Access procedure:
2>	set the RA_TYPE to 2-stepRA.



Similarly, new RACH selection needs to be discussed for RACH procedure with Msg3 repetition. Regarding the conditions to trigger Msg3 repetition, companies’ views are summarized as follows.
· Option 1: If the RSRP of the downlink pathloss reference is lower than rsrp-ThresholdSSB. 
· [4, ZTE]
· Option 2: If the RSRP of the downlink pathloss reference is lower than a new SIB1 configured RSRP threshold.
· [4, ZTE], [5, vivo], [9, InterDigital], [10, Intel], [18, Sharp]?, [21, Lenovo, Motorola Mobility]
· [4, ZTE], [5, vivo]: The new RSRP threshold is lower than rsrp-ThresholdSSB. 
· [18, Sharp]: If the new introduced RSRP threshold is not configured, the UE requests msg3 repetition (i.e., if the UE has capability). 
· FL comments: This is similar to the selection of SUL band for initial access. 
· Option 3: UE has failed for N RACH attempts in this RACH procedure.
· [5, vivo]
[12, Qualcomm]: FFS conditions depending on SS-RSRP and/or UE power class.
[18, Sharp]: An uplink BWP can be configured with a single PRACH resource which corresponds to msg3 repetition functionality. In the uplink BWP, the UE requests msg3 repetition without assessment of the measured path loss.
·  FL comments: This seems out of scope since it is essentially to use separate BWP for differentiation. 
First round
Based on above summary, FL suggests to discuss the following proposal as a starting point. 
Proposal 2: A UE triggers Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than a new SIB1 configured RSRP threshold, which is lower than rsrp-ThresholdSSB. 
Companies are encouraged to provide views on Proposal 2 above. 
	Company
	Comments

	vivo
	Support this proposal.
The RSRP threshold can be further studied, reusing the threshold defined in 4-step RACH or a newly configured threshold.

	Intel
	We are fine with the proposal. We suggest to remove the last part. 
A UE triggers Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than a new SIB1 configured RSRP threshold, which is lower than rsrp-ThresholdSSB.

	Sharp
	We support FL proposal. We don’t have strong preference whether the metric should be RSRP or absolute path loss estimate value.
Although it has been agreed that the UE requests msg3 repetition by using one among two types of PRACH resources at the last meeting, we think that it may have a possibility of no legacy PRACH configuration. For example, for EN-DC, network can deploy a NR SCG only with Rel-17 PRACH resource not to make any PRACH resource fragmentation. In that SCG, msg3 PUSCH repetition functionality can be always-on.
FL: Not sure whether your proposed scenario is typical or not. But it seems it doesn’t affect this proposal, and actually I think it can be achieved by Option 2 in proposal 1. 

	Qualcomm
	We suggest to list different options at this stage. We can downselect latter.
Proposal 2: A UE triggers Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than
· Option 1: a single SIB1-configured threshold 
· Option 2: a SSB-based threshold (determined from multiple SIB1-configured thresholds depending on UE power class), or applying a correcting term for rsrp-ThresholdSSB (depending on UE power class)   
The reason we bring UE power class for discussion is that RSRP of DL RS is a good indication of the quality of DL reception, but not necessary for UL. UE can approximately estimate UL RSRP based on UE power class and pathloss.  
FL: I am a bit hesitate to make the change. Except for 2-step RACH, rsrp-ThresholdSSB-SUL is introduced in Rel-15 as an RSRP threshold for the selection between the NUL carrier and the SUL carrier for PRACH procedure. FL understanding is there seems no much motivation to change the legacy rules. 

	InterDigital
	We support the proposal.

	CATT
	We are fine with the proposal with Intel’s update.

	Samsung 
	Whether such threshold should be new or use the same value of other threshold, could be totally up to gNB configuration.
Suggested following change:
A UE triggers Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than a new SIB1 configured RSRP threshold, which is lower than rsrp-ThresholdSSB. 

	Apple
	Please replace “trigger” to “request”, as we agreed in previous meeting. We also think maybe the procedure can be studied further and the options are down-selected in the next meeting.

	OPPO
	Fine with the proposal. gNB can control the request of Msg3 repetition from UEs through a defined RSRP threshold. 

	Panasonic
	We are fine with the proposal with Intel’s update.

	Xiaomi
	We are fine with the proposal with Samsung’s update.

	China Telecom
	We are fine with the proposal with Samsung’ update.

	NTT DOCOMO
	We are fine with the proposal with Intel’s update.

	CMCC
	Fine with the proposal with Intel’s updates.

	LG Electronics
	We are generally fine with the proposal.

	Ericsson
	Looks fine, and agree that “which is lower than rsrp-ThresholdSSB” is not needed.

	Spreadtrum
	We support the proposal

	ETRI
	We are fine with the Samsung’s update.

	Lenovo, Motorola Mobility
	We also think “trigger” shall be replaced with “request” in the main bullet, and prefer to remove “which is lower than rsrp-ThresholdSSB” at this stage.

	Nokia/NSB
	Agree with Samsung and support modifications proposed by Apple. We suggest the following change
A UE triggers requests Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than a new SIB1 configured RSRP threshold, which is lower than rsrp-ThresholdSSB. 

	FL
	The proposal is updated based on comments from Intel, Samsung and Apple, and Nokia. 
Proposal 2-v1: A UE requests Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than a new SIB1 configured RSRP threshold, which is lower than rsrp-ThresholdSSB. 

	Qualcomm
	We suggest the following modification:

Proposal 2-v1: A UE may request Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than a threshold determined by a new SIB1 configured RSRP threshold and correction (pre-defined based on UE power class), which is lower than rsrp-ThresholdSSB.

The “correction” is to compensate for the UL/DL link imbalance.
FL: As FL, I am fine to add another way to determine the threshold. But, could you clarify why the way based on legacy rules are not sufficient as I replied you before? 
Except for 2-step RACH, rsrp-ThresholdSSB-SUL is introduced in Rel-15 as an RSRP threshold for the selection between the NUL carrier and the SUL carrier for PRACH procedure. FL understanding is there seems no much motivation to change the legacy rules. 
From FL perspective, I don’t think ‘may’ should be added here. According to RAN2 spec I copied at the beginning of this section, as long as the condition satisfies, RAN2 uses ‘	set the RA_TYPE to 2-stepRA’ to make sure the exact RACH procedure triggered.

	FL
	Further updated as follows based on comments from Qualcomm. Let’s not debate which one you prefer at this point as long as each option can work. We will make further down-selection later considering the pros and cons. 
Proposal 2-v2: A UE requests Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than an RSRP threshold, which is obtained by one of the following options. 
· Option 1: Configured by SIB1. 
· Option 2: Apply a pre-defined correction for rsrp-ThresholdSSB depending on UE power class.


	Huawei, HiSilicon
	OK with the FL proposal 2-v1. Not OK with -v2.
The revision from Qualcomm is confusing for us, e.g. “may” and “correction (….UE power class)”. How much is the correction expected to be? What is its relationship with the tolerance of UE power class?

	Ericsson2
	To move forward, we do not see the need to decide whether a new RSRP threshold or a predetermined existing RSRP threshold at this stage and propose:
Proposal 2-v2: A UE requests Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than an RSRP threshold, which is obtained by one of the following options. 
· FFS the determination of the RSRP threshold
· Option 1: Configured by SIB1. 
· Option 2: Apply a pre-defined correction for rsrp-ThresholdSSB depending on UE power class.


	Intel
	We also do not support -v2. The modification from Ericsson2 is fine with us. 

	Sharp
	We support Ericsson’s proposal.

	FL
	With reaching the following agreements, this issue is closed for this meeting. Companies are encouraged to bring more details including:
1. How to determine the RSRP threshold, the relationship with the existing RSRP thresholds
2. Is there any other condition to request Msg3 repetition needed?
Agreements: 
A UE requests Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than an RSRP threshold.
· FFS the determination of the RSRP threshold.



Issue#3: UE capability reporting after initial access procedure
If a UE requests Msg3 repetition, it implicitly means the UE reports its capability. However, gNB would not know how many of UEs in the cell is capable of Msg3 repetition. Many companies observe that allowing Rel-17 UEs report its capability of Msg3 repetition after initial access could be beneficial for gNB to optimize the PRACH configuration to reduce the collision probability. 
· UE capability of supporting Msg3 PUSCH repetition is reported after initial access procedure
· Support: [1, Huawei, HiSilicon], [3, Spreadtrum Communications], [4, ZTE], [7, China Telecom], [16, Nokia/NSB], [18, Sharp],[19, CMCC]
· Not support: [11, Apple], 14, Samsung]
· [14, Samsung]: Redcap will discuss the msg3 repetition as well, and likely they might have such capability as well, so whether this msg3 repetition will be separately listed from CE and Redcap is unknown.
· Postpone the discussion: [17, Ericsson]: [12, Qualcomm]
Based on the input, FL suggests to postpone the discussion on this issue in a later phase. 
Proposal 3 is reserved. 

2.2 Indication of the number of repetitions for Msg3 
Issue#4: Indication of the number of repetitions for Msg3 initial transmission
For Msg3 initial transmission, the following agreements were reached for repetition indication in RAN1#104bis-e. In addition, it was agreed in RAN1#104-e that any modifications of RAR UL grant for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the RAR. 
	Agreements: For indication of the number of repetitions for Msg3 initial transmission, Option 1 (i.e., using UL grant scheduling Msg3) is adopted.
· FFS additionally using MAC RAR for indication.



Companies’ detailed views on repetition indication for Msg3 initial transmission are summarized below. 
· Using existing bit fields in RAR UL grant. 
· TDRA bit field (i.e., PUSCH time resource allocation bit flied) with a new TDRA table including the repetition factors configured by SIB1: 
· [ 2, OPPO], [4, ZTE], [5, vivo], [6, CATT], [7, China Telecom], [8, Xiaomi], [9, InterDigital], [13, Panasonic], [14, Samsung], [15, ETRI], [17, Ericsson], [18, Sharp], [19, CMCC], [20, NTT DOCOMO], [23, WILUS]
· MCS bit field
· [1, Huawei, HiSilicon], [11, Apple], [14, Samsung], [16, Nokia/NSB], [23, WILUS]
· TPC bit field
· [1, Huawei, HiSilicon], [8, Xiaomi], [12, Qualcomm], [16, Nokia/NSB], [23, WILUS]
· The reserved CSI request bit field
·  [6, CATT], [14, Samsung], [22, LG], [23, WILUS]
· FDRA bit filed is truncated and the remaining unused bits (e.g., originally for ChannelAccess-CPext) are used for the number of repetitions for Msg3 initial transmission. 
·  [10, Intel], [23, WILUS]
[21, Lenovo, Motorola Mobility]: To enable flexible scheduling of Msg3 with repetition and meet the requirement of backward compatibility of not impacting UE interpretation of RAR, the RAR for CE UEs is placed at the end of RAR MAC PDU and is interpreted as padding bits for legacy UEs. 
[16, Nokia/NSB]: MAC RAR can be considered as one complementary solution. While many other companies don’t support to use MAC RAR for repetition indication. 
Some companies support to use multiple bit fields for indication, e.g., supporting to use both TDRA bit filed and one bit field from other bit fields mentioned above. After one or more bit fields are chosen for indication, further details needs to be discussed, e.g., TDRA table selection, or how to interpret the bit flied for indication (legacy vs new repurposed bit fled), or which and how many MCS/TPC/FDRA index/value can be used for indication, or whether the candidate repetition factors are SIB1 configured or not etc. 
First round
No matter which bit field in RAR UL grant is used, it would impact the indication flexibility of the corresponding bit field. The essence is which indication flexibility should be sacrificed. Based on this, FL suggests to proceed further discussion based on the following proposal. 
Proposal 4: Using existing bit fields in RAR UL grant for repetition indication of Msg3 initial transmission and down-select one or two bit fields from the following bit fields. 
· TDRA bit field with introducing a new TDRA table including the repetition factors configured by SIB1.
· MCS bit field
· TPC bit field
· CSI request bit field
· FDRA bit filed
Companies are encouraged to provide views on Proposal 4 above. 
	Company
	Comments

	vivo
	The 4 bits TDRA field is sufficient to indicate number of Msg3 repetitions. Since the number of Msg3 repetitions required would be less than normal type-A PUSCH repetitions, further extension TDRA field to more than 4 bits seems not necessary.

	Intel
	We are in general fine with the proposals. One clarification on TDRA bit field: is it correct understanding that default TDRA table for PUSCH would remain unchanged? Or does that mean gNB would always need to configure a separate TDRA table to include number of repetitions for Msg3 PUSCH repetition?  
FL: A separate TDRA table should be introduced. But whether it should be mandatorily configured or not, and if it not mandatory, whether to change the default TDRA table are all for further discussion. This is similar as other bit fields that the details are for further study, e.g., which and how many MCS/TPC/FDRA index/value can be used for indication. 

	Sharp
	We support FL proposal.

	Qualcomm
	For TDRA option, what is exactly a new TDRA table? Is it brand-new one that is defined similar to R16 table? Or is it repurposed the current Msg3 TDRA table by assigning repetition number to each row of the current table? 
FL: FL’s understanding is it should be a new TDRA table as Rel-16 URLLC. 

	InterDigital
	We support the proposal from the FL.

	CATT
	We think Intel’s question is valid and should be clarify.
For the proposal, we are generally fine. Regarding to TDRA-related solution, it is critical to determine which TDRA table is applied, which is also mentioned in the analyses from FL. Hence, we propose the following modifications:
Proposal 4: Using existing bit fields in RAR UL grant for repetition indication of Msg3 initial transmission and down-select one or two bit fields from the following bit fields. 
· TDRA bit field with introducing a new TDRA table including the repetition factors configured by SIB1.
· FFS how to determine the TDRA table
· MCS bit field
· TPC bit field
· CSI request bit field
· FDRA bit filed
FL: Fine with the first change. For the FFS, it seems not that fair for TDRA bit filed. For other fields, we also need to determine how to interpret the bit flied for indication (legacy vs new repurposed bit fled), or which and how many MCS/TPC/FDRA index/value can be used for indication etc. 
A general FFS for all bit fields are added as below. 

	Samsung 
	Generally fine.
One minor clarification, the “repetition factors” in first sub-bullet, do you mean the number of repetition?
FL: Yes

	Apple
	We don’t support indication by TDRA, as some may think to be based on indication of repetition factor for Rel-16 PUSCH Type-B; there are fundamental differences between these two scenarios, like cell-
specific TDRA vs UE-specific TDRA. Besides, TDRA size was extended in Rel-16 for PUSCH, we cannot have such assumption for TDRA in UL RAR grant.
FL: The cell specific TDRA here is only for cell-edge UEs, the candidate TDRA resources required should be not too much typically. In addition, using other bit fields would also have similar flexibility issue. The last but not the least, we are not going to make down-selection right now. 

	OPPO
	As proposed in our contribution, TDRA based indication reuses similar method defined in Rel-16 PUSCH repetition number indication. It has no impacts on the existing fields in RAR UL grant. TDRA based indication has least flexibility sacrifice, compared to other fields, which are useful for legacy Msg3 transmission scenario. 

	Panasonic
	We support the FL proposal.

	Xiaomi
	Agree with the proposal. Besides, more than one existing bit fields are needed, considering that the TDRA table will be enlarged in order not to influence the flexibility of time domain resources scheduling.

	China Telecom
	We support this proposal. 

	NTT DOCOMO
	Support the proposal.

	CMCC
	General fine with the proposal. The new TDRA table in the 1st bullet needs more discussion or clarification.

	LG Electronics
	We are generally fine with the proposal.

	Ericsson
	There’s no need to say “or two” fields in the proposal, one method is enough.
We support TDRA based method, there’s no need to change any RAR field. There’s no need to update the default tables specified in 38.214 in our view, if msg3 repetition is supposed to be supported in the network, the SIB1 configured TDRA list with repetition factors is needed.
Proposal 4: Using TDRA field in RAR UL grant for repetition indication of Msg3 initial transmission with introducing a new TDRA table including the repetition factors configured by SIB1.
FL: We are not going to make down-selection right now, and let’s to keep open for potentially using two fields as many companies think using one bit filed may not be sufficient in terms of flexibility. 

	Spreadtrum
	We support FL proposal.

	ETRI
	Support the proposal.

	WILUS
	We are generally fine with the FL’s proposal. Further clarification is necessary on the first sub-bullet.

	Lenovo, Motorola Mobility
	For these options, we still have concerns on e.g., flexible resource allocation and transmission efficiency, but if majority companies support this proposal, we can live with it. 

	Nokia/NSB
	About the use of MCS field. Given that differentiation between repurposed and “legacy” UL grant will have to be done eventually, there is no flexibility problem (with reference to comment made by OPPO), since UE would interpret MCS field in the repurposed way only if Msg3 request as been issued and gNB provided differentiation “indicator”. This fully preserves flexibility for all cases in which Msg3 repetitions are not needed for R17 UEs. Furthermore, even if we consider what we have agreed so far (differentiation indicator has not been agreed/discussed yet), it should be noted that typical payload size of Msg3 does not need high MCS indices configuration. 
TPC bit field may also be considered, with similar logics as for MCS index. Flexibility can be preserved once the two UE knows how to interpret the received UL grant (either in the repurposed or in the legacy way). 
Situation is very different for TDRA and FDRA fields, whose utilization we object. Indeed, scheduling flexibility reduction would be real in these cases, given that multiple options could be considered at gNB’s scheduler due to the presence of several channels using the UL resources. Mapping scenarios to TDRA/FDRA configurations is non-trivial in this case, and should be avoided to preserve configuration flexibility at gNB.
Finally, we would also not consider CSI request bit field given that it is indeed reserved for future CSI requests to take place (this has already been discussed repeatedly and proposals have been made also during the SI). Using it for msg3 repetition configuration is definitely not forward looking. 
We agree with Samsung on how the main sentence is phrased. We should replace “repetition indication of” with “indication of the number of repetitions for”.
FL: Thanks for the suggestion. Regarding how should the UE interpret the bit filed (legacy vs new repurposed bit fled), an FFS point is added to include that aspect. 

	FL
	The proposal is updated as follows based on the above comments. 
Proposal 4-v1: Using existing bit fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission and down-select one or two bit fields from the following bit fields. 
· TDRA bit field with introducing a new TDRA table including the repetition factors configured by SIB1.
· MCS bit field
· TPC bit field
· CSI request bit field
· FDRA bit filed
FFS details, e.g., TDRA table selection, or how to interpret the bit flied for indication (legacy vs new repurposed bit fled) etc. 

	Huawei, Hisilicon
	OK with this proposal. 

	Ericsson2
	Using the TDRA field without changing the interpretation DCI/RAR field is enough as we commented earlier to avoid any changes in DCI/RAR, and this can be applied to msg3 repetition in both initial and retransmission.
Furthermore, we would like to include a note saying “the bit field selected should have same number of bits as legacy” to avoid changing number of bits of related bit fields.

	Intel
	We are fine with the proposal. 
However, it is still not clear to us whether in the first option, gNB always needs to configure a separate TDRA table. If not configured, how can we support repetition factor indication for Msg3 repetition without changing the default TDRA table. 

	Sharp
	We support FL proposal.

	FL
	Proposal 4-v2: Using existing bit fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission and down-select one or two bit fields from the following bit fields.
· TDRA bit field with introducing a new TDRA table including the repetition factors.
· MCS bit field
· TPC bit field
· CSI request bit field
· FDRA bit filed
FFS details, e.g., TDRA table selection, or how to interpret the bit flied for indication (legacy vs new repurposed bit fled) etc.
Note: the size of the bit field selected should not be changed.

	Samsung2
	  for proposal 4-v2: for the last note,  it says "the size of the bit field" should not change, which may not be accurate, becuase for example, part of MCS is used for repetition indication, then do we count this as "change the size of bit field", since it changes from 4 to 2 for example. I guess you want to say the overall size of UL grant is not changed? suggest following change:
   Note: the size of the bit field selected UL grant should not be changed.

FL:
The intention is not to change the overall size of the bit filed selected. For instance, if MCS bit field is chosen, it cannot be increased to 5 bits and then use part of the bits for repetition indication to address the flexibility issue. To avoid any confusion, I suggested to change the note to 'Note: the total size of the bit field selected (including the number of bits used for original indication and the number of bits for indication of the number of repetitions) should not be changed.'

	Xiaomi2
	For the last note in proposal 4-v2, we have the following understanding: If the method of repetition factors merged into the TDRA table is adopted, the new TDRA table should be enlarged in order not to affect the flexibility of TDRA. So, the new TDRA bit field should be increased from 4 bits to e.g. 6 bits to indicate one index of a 64-row table, where the extra 2 bits can be derived from other fields mentioned in the option 1, such as the TPC field, i.e. the original TDRA field and TPC field in rel-16 are jointly reorganized as a new TDRA field to indicate the number of msg3 repetitions and TDRA together in rel-17.
 
So,  we suggest to remove the last note in proposal 4-v2.

FL:
Regarding the note for proposal 4-v3, let's make the following minor update, i.e., adding '(s)', to address your concern. For your example, if both TDRA and TPC bit fields are selected, then the overall size of both fields are not changed. Still, this aligns our intention to not make change on the original bit field size. Please let me know if you still have any concerns. Thanks. 

Note: the total size of the bit field(s) selected (including the number of bits used for original indication and the number of bits for indication of the number of repetitions) should not be changed.

Samsung’ follow-up:
  I think Xuemei's the example is exact my concern before.
  ultimately, your purpose is to keep the UL grant size no change, I am confused why you insisted on the having this "size of the bit field(s) selected" concept. Could you explain what's the fundamental difference?

FL:
Yes, there is no much fundamental difference. The reason I prefer to use my suggested wording was it is a bit more accurate at bit-field level in my understanding, and it can implicitly imply that the size of UL RAR grant should not be changed. 

	CATT2
	Thanks for the continued discussion. It seems there are some concerns on the note under proposal 4. From our perspective, we prefer to keep the note to make sure there are no potential ambiguity. From our understanding, the intention is to make sure both the payload size and the bit width of each bit field are not changed. If people have concerns on the wording, could we try to rephrase the note part like ‘Note: the payload size of the UL grant and the bit width of each bit field in the UL grant are not changed compared to Rel-16.’?

	Intel2
	For the updated proposal 4-v3, It seems the intention is clear that we do not intend to change the RAR UL grant size, but it is possible to truncate the size of some fields, and repurpose that for indication of repetition factor, e.g., MCS, FDRA, etc. Would that be much simpler to change the note to
 
“Note: the total size of RAR UL grant should not be changed”


	Nokia/NSB2
	Thanks for the continued discussion. Wouldn’t it be easier if we referred to “repurposing” instead of “truncating”?
 
Truncating may suggest that the number of bits of a field becomes smaller and we are "losing bits" (I am positive you are not proposing this, since I guess you assume that you are also adding bits and the sum is constant, but that’s what the word could suggest when reading it).
 
We think that we have three constraints we need to ensure when “reusing existing bit fields”:
 
· Total size of UL grant does not change;
· Position of all non-repurposed fields in the bit sequence of the UL grant does not change. In other words, consider a 27 bit UL grant and assume that RAN1 decides to use 1 bit out of the 3 bits of the TPC field to convey information about msg3 repetitions configuration. These three bits would be the 24th, 25th and 26th bit of the sequence. Regardless of which bit out of these 3 is used for indicating the number of repetitions, we would now have 2 bits for TPC (your “truncated field”, I suppose) and 1 bit for indicating the number of repetition. The position and size of this “3-bit sequence”, i.e., the repurposed TPC field now composed by 2+1 bits, within the 27 bits sequence will be the same as before, and so will the position and size of all the other fields of the UL grant.
 
Therefore, we think that referring to the “total size” of the UL grant and size of the “repurposed field” may be less ambiguous. If needed we could also agree that the size of the original field and the size of the repurposed field is the same, but the repurposed field carries two configuration signals instead of just one.


	Intel3
	For proposal 4, @Marco, I think we are on the same page. It is simply to borrow some bits from existing field and use that for repetition factor indication. Similar concept was defined in NR-U, i.e., reducing FDRA field from 14 to 12 bits and use these 2 bits for ChannelAccess-CPext Indication. The one you mentioned is also what we prefer, in order to ensure backward compatibility. The current wording with “Note: the total size of RAR UL grant should not be changed. “ is the first step that we need to consider. Hope this clarify our view. Thanks.



Second round
At the end of the first round of discussion, companies mainly focused on the the restrictions of the bit fields for indication. As summarized by Nokia, there could be three constraints:
· Total size of UL grant does not change;
· Position of all non-repurposed fields in the bit sequence of the UL grant does not change. 
· The size of the original field and the size of the repurposed field is the same, but the repurposed field carries two configuration signals instead of just one.
It seems all companies involved the discussion agree with the first two constraints. For the last one, FL’s understanding is it is similar as the FL proposed note ‘Note: the total size of the bit field(s) selected (including the number of bits used for original indication and the number of bits for indication of the number of repetitions) should not be changed.’. As commented by several companies, it is also essentially the same as the first constraint (Total size of UL grant does not change). Therefore, FL suggests to add the first two constraints to the updated proposal below.
Proposal 4-v3: 
· Using existing bit fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission and down-select one or two bit fields from the following bit fields. 
· TDRA bit field with introducing a new TDRA table including the repetition factors.
· MCS bit field
· TPC bit field
· CSI request bit field
· FDRA bit filed
· FFS details, e.g., TDRA table selection, or how to interpret the bit field for indication (legacy vs new repurposed bit field) etc. 
· The total size of RAR UL grant does not change.
· Position of all non-repurposed fields in the bit sequence of the RAR UL grant does not change. 

	Company
	Comments

	OPPO
	We are fine with the proposal.

	Sharp
	We support FL proposal.

	Samsung 
	Seems fine.

	NTT DOCOMO
	Support the proposal.

	Panasonic
	We are fine with the proposal.

	Intel
	We are fine with the proposal. One minor comment:
Using existing bit fields in RAR UL grant for indication of the number of repetitions of Msg3 initial transmission and down-select one or two bit fields from the following bit fields

	China Telecom
	We are fine with the proposal.

	CATT
	Clarification question: for the last bullet, does it imply the position of repurposed fields can be different from the current RAR UL grant?
From our understanding, the position and the bit length of each bit field should not be changed. The reason is whether to schedule an Msg3 PUSCH with repetition depends on gNB. On the other hand, if the bit field sequence is changed compared to the current RAR UL grant, mis-understanding will happen between gNB and UE. For example, UE regards part of bit from TPC command as TDRA, which is not the intention of scheduler. 
FL: It seems the position of the bit filed could be changed. Please find Xiaomi’s example and FL’s reply.

	vivo
	We are fine with the proposal.

	Ericsson-2rd
	Seems fine for progress and as we’ve stated earlier, there’s no need to revisit any field in RAR, introducing a TDRA table with repetition factors signalled is enough similar to Type A PUSCH repetition in Rel-16. Note that this is also aligned with the feature name Type-A PUSCH repetition for Msg3 as we discussed in the study item phase.

	Xiaomi
	If both TDRA field and some bits in the TPC field are selected to indicate the number of repetitions, the legacy field sequence “TDRA\MCS\TPC field” can be modified as “TDRA/TPC/MCS field” if msg3 repetition is scheduled. Although the MCS field is not repurposed, the position of this field is changed.
So, we think the 3rd FFS is unreasonable. 
FL: Thanks for comments. It seems majority companies don’t want to change the position of all bit fields. For your example, it seems also feasible without changing the position of each bit field by making the bits of the repurposed TDRA bit field to be non-continuous. Since not all companies may be aware of such details, FL would encourage companies to further check the last bullet. 
In addition, in order to enable non-coverage enhanced UE and coverage enhanced UE to have different understandings of some fields in RAR UL grant, it is necessary to use 1 bit to indicate some fields being re-purposed for msg3 repetition. We recommend using the reserved bit in MAC RAR as the indicator field.
FL: This will be further discussed as stated in the FFS.
FFS details, e.g., TDRA table selection, or how to interpret the bit field for indication (legacy vs new repurposed bit field) etc. 

	WILUS
	We support the FL’s proposal.

	LG Electronics
	We are fine with the proposal.

	CMCC
	Support the proposal. 

	Nokia/NSB
	Support the proposal in principle. May we ask to further clarify the FFS and the last bullet (to address CATT’s comment), as follows?

· FFS details, e.g., TDRA table selection, or how to indicate which interpretation UE should use for the repurposed bit field (legacy vs repurposed interpretation) etc. 
· The total size of RAR UL grant does not change.
· Position of all fields in the bit sequence of the RAR UL grant does not change, regardless of whether they are repurposed or not. 
FL: Thanks for the suggestion. Ok to consider the first change which is clearer. For the second change, please find my reply to Xiaomi. 

	FL
	@all, For the last bullet, please find Xiaomi’s example and my reply inline above. Companies are encouraged to further check whether the last bullet should be kept.  
Proposal 4-v4: 
· Using existing bit fields in RAR UL grant for indication of the number of repetitions of Msg3 initial transmission and down-select one or two bit fields from the following bit fields. 
· TDRA bit field with introducing a new TDRA table including the repetition factors.
· MCS bit field
· TPC bit field
· CSI request bit field
· FDRA bit filed
· FFS details, e.g., TDRA table selection, or how to indicate which interpretation UE should use for the repurposed bit field (legacy vs repurposed interpretation) etc. 
· The total size of RAR UL grant does not change.
· [Position of all fields in the bit sequence of the RAR UL grant does not change, regardless of whether they are repurposed or not.] 


	FL
	@ ALL, For the red part of the first bullet in Proposal 4-v4, I have changed ‘indicate’ to ‘determine’ which is more generic, and it could include the possibility of both explicit and implicit ways to determine which interpretation the UE should use. For the last bullet, I merged it into the FFS points, More details please find Xiaomi’s example and my reply inline above and we can further discuss whether the condition is necessary later.
My plan is to first agree on the proposal 4-5 below if we can, and then I will ask a couple of questions for more details for this proposal, and check whether we can make more progress on this issue. 
Proposal 4-v5: 
· Using existing bit fields in RAR UL grant for indication of the number of repetitions of Msg3 initial transmission and down-select one or two bit fields from the following bit fields. 
· TDRA bit field with introducing a new TDRA table including the repetition factors.
· MCS bit field
· TPC bit field
· CSI request bit field
· FDRA bit filed
· The total size of RAR UL grant does not change.
· FFS details, e.g., TDRA table selection, how to determine which interpretation UE should use for the repurposed bit field (legacy vs repurposed interpretation), or whether the position of all fields in the bit sequence of the RAR UL grant can be changed, etc. 

	CATT
	We are fine with the first change, i.e. changing ‘indicate’ to ‘determine’.
But for the bit field position related description, we think the original wording proposed to today’s GTW session is much better, i.e. the position of all fields in the bit sequence of the RAR UL grant can not be changed.
 
Sorry to say the example provided by Xiaomi is exactly where my concern comes from. To be specific, I would like to give the following example following Xiaomi’s argument:
o  Interpretation#1: TDRA/MCS/TPC without repetition
o  Interpretation#2: TDRA/TPC/MCS with repetition
However, the basic functionality on the agreed solution for CE UE identification is gNB may or may not schedule a Msg3 PUSCH with repetition. What if UE request a Msg3 PUSCH repetition while gNB doesn’t schedule it with repetition? How should a UE purpose the UL grant?
If interpretation#1 and interpretation#2 can both be applied depends on whether repetition is indicated, mis-understanding between gNB and UE happens as UE cannot know which interpretation is correct as it is totally up to gNB decision.
If interpretation#2 is always applied, i.e. some bits would be borrowed from TPC, the scheduling would be certainly impacted for the Msg3 PUSCH transmission without repetition.
 
Having said above, we suggest to recover the bullet we have for the previous version, which is shown below.
Proposal 4-v5:
l Using existing bit fields in RAR UL grant for indication of the number of repetitions of Msg3 initial transmission and down-select one or two bit fields from the following bit fields.
n TDRA bit field with introducing a new TDRA table including the repetition factors.
n MCS bit field
n TPC bit field
n CSI request bit field
n FDRA bit filed
l The total size of RAR UL grant does not change.
l  Position of all fields in the bit sequence of the RAR UL grant does not change, regardless of whether they are repurposed or not.
l FFS details, e.g., TDRA table selection, how to determine which interpretation UE should use for the repurposed bit field (legacy vs repurposed interpretation), or whether the position of all fields in the bit sequence of the RAR UL grant can be changed, etc. 


	Xiaomi
	We are fine with the FL’s proposal to make first agreement on the proposal 4-5, and whether the position of all fields can be changed can be FFS.
 
As for wangwei’s concern, we have the following understanding: For UEs with msg3 repetition request but not scheduled by gNB, it depends on how to design and select the TDRA table. If UEs with msg3 repetition request use the new TDRA table including number of repetitions “1” regardless of whether repetition is scheduled or not,  there won’t be misunderstanding between gNB and UE, even if the field sequence TDRA/TPC/MCS is adopted for UEs with msg3 repetition request. If number of repetitions “1” is not included in the new TDRA table, UEs with msg3 repetitions request but not scheduled should use the legacy TDRA table in Rel-15/16, and the original position sequence TDRA/MCS/TPC should be used. In this case, one bit field can be used to indicate whether performs repetition or not, which is related to the FFS “how to indicate which interpretation UE should use for the repurposed bit field(legacy vs repurposed interpretation)”. As for the UEs without msg3 repetition request, the original field position TDRA/MCS/TPC can be used without any scheduling impaction.


	CATT
	Thanks Xuemei for following up. Could you please elaborate a bit more on why do we need different bit field sequence then? It seems you are proposing to define an additional TDRA table with R column for CE UE. But I am not sure why it impacts bit field sequence.

	NTT DOCOMO
	Thanks for the good discussion.
We understand the reason why Xuemei wants to add FFS for UE requesting Msg3 repetition which is scheduled PUSCH without repetition. However, given the number of repetition = 1 can be configured in regular PUSCH TDRA table with repetition factors in Rel16, one bit field indicating whether to perform repetitions is likely to be unnecessary for UE requesting Msg3 repetition.
For this reason, we think it is better to modify the proposed FFS into
FFS “whether to / how to indicate which interpretation UE should use for the repurposed bit field(legacy vs repurposed interpretation)”, if this FFS will be included in the proposal.
 


	LG
	We are fine with focusing on one proposal.
Also, we are generally fine with the direction of the Proposal 4-v5:
 
[Small comment for correction as below]
FDRA bit filed field
 
[General Question]
Do we need to upload TDoc with containing above comment after ‘R1-21xxxxx Feature lead summary #1 on support of Type A PUSCH repetitions for Msg3_v049_QC_FL’?


	vivo
	 
We tend to agree with revision from DOCOMO on FFS point below, separate indication for interpretation of bit field is not needed. Thanks.


	FL
	Proposal 4-v6:
lUsing existing bit fields in RAR UL grant for indication of the number of repetitions of Msg3 initial transmission and down-select one or two bit fields from the following bit fields.
n TDRA bit field with introducing a new TDRA table including the repetition factors.
n MCS bit field
n TPC bit field
n CSI request bit field
n FDRA bit field
lThe total size of RAR UL grant does not change.
lFFS details, e.g., TDRA table selection, whether/how to indicate which interpretation UE should use for the repurposed bit field (legacy vs repurposed interpretation), or whether the position of all fields in the bit sequence of the RAR UL grant can be changed, etc. 

	Apple
	Thanks for the good discussion. As mentioned before, and it can be seen from discussion below, there are lots of open issues with repetition factor as part of TDRA. As we know, the original design came from Type-B PUSCH in Rel-16 (itself borrowed something not quite related from m-TRP in Rel-16). Here I list few issues for Msg3 repetition indication with TDRA, which I am sure some if not all are already mentioned by others as well:
A new cell-specific TDRA is required
Xianghui: What's the issue then? Isn't it the same that a new cell-specific MCS table/TPC table is needed if MCS/TPC bit field is used as less number of bits would be available for MCS/TPC indication? 
Indication of repetition factor comes with lots of overhead on other fields (like SLIV, etc) not related to repetition
Xianghui: It depends, please refer to my discussion with Intel before. Anyway, I will ask companies further questions, e.g., whether the new TDRA table is configured mandatorily, if not whether to change the default TDRA tables etc. 
To keep the same flexibility, i.e. increase #of rows in TDRA:
Other bit-fields in RAR grant will be used—> So under the same flexibility, there is absolutely no advantage for TDRA method over directly using such bit-fields to indicate repetition factor (this is already discussed and understood even in Rel-16 URLLC)
Needs to change the position of current bit-fields which is a concern especially if there are solutions without such additional requirements 
Xianghui: To keep the same flexibility, you also need some ways to address the MCS/TPC/FDRA indication. The reason we use TDRA as example is because using TDRA is the majority view, while it does not mean it is the issue only for TDRA. The question matters is about whether companies think using one bit field is sufficient. In other words, do you want to sacrifice one bit field with a larger flexibility reduction or sacrifice two bit fields with a relatively low flexibility reduction for each bit field? These are further details applying for all bit fields. BTW, as you can see in the FL summary, we (speaking for ZTE) think one bit filed is sufficient, while it seems not the case for many companies at least based on their views in tdocs. 
We cannot agree with this proposal unless TDRA becomes as a separate FFS, and please bring back "the position of all fields in the bit sequence of the RAR UL grant can not be changed”.
 Xianghui: It's much appreciated if you can raise any detailed concerns at the very begining if you really have strong concerns, so that I can try to answer you in time, instead of at this last point when we are trying to approve it. 
Some further comments below:
Xianghui: ...Even if we want to add some FFS, it should be for other bit fields to be fair... 
If there are questions with other bit-fields, please list and we are fine to make them as FFS if we cannot address the concerns. 
 
On the agreement for indication of repetition factor for retransmission:
Xianghui: I don't see any problem here. Regardless of how we would design for initial transmission in terms of which bit field(s) to choose and how to repurpose the bit field(s), the same would apply to re-transmission, except for using Option 2 (HPN bit field). 
Anyway the group agreed on this. For example, in Option 2, why NDI is not included (that is reserved as well). Or couldn’t we have a 3rd option, something like combining option 1 &2 (NDI plus CSI for example). Another question is about the indication to interpretation of the bit-fields, why should the same procedure is applied between UL RAR and DCI 0_0 with TC-RNTI… These are all open questions. 
 
Xianghui: I hope you could raise these before, and I would certainly take into account. While, it is my first time to see these 'open questions', e.g., using NDI for Option 2. How should I as FL propose something no one has proposed? You know, I cannot anticipate all potential open questions, though I hope so... As one group, we should work together and I indeed reply on all of you to share your wisdom in time. 

	vivo
	Thanks for good discussion. With the agreement below,
Agreement:
For requesting Msg3 PUSCH repetition, support the following:
Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
 
let me explain how TDRA table is differentiated in the case new TDRA table is used. For the UEs requesting Msg3 repetition triggered using separate preamble, this UE can determine which TDRA table to use based on RAPID in the UL grant in RAR MAC SubPDU. If the RAPID, corresponding to the preamble Rel-17 CE UE transmitted for triggering Msg3 PUSCH repetition, is detected in a RAR MAC SubPDU, Rel-17 CE UE interprets the UL grant using the new TDRA table. And, we don’t think larger TDRA table is needed, as we commented earlier number of repetition required is not large to meet the coverage requirement based on evaluation in SI phase.
Thanks.

	Ericsson
	Thanks for the good discussions.
For the repetition indication, it seems more and more ideas on how to change/repurpose the fields the RAR/DCI content are now proposed for more flexibility with explicit signaling which as we commented earlier is not necessary for msg3.
Repetition factor indication in a separate cell-specific TDRA table is enough for msg3, TDRA table selection as what Vivo illustrated is one example, there’s no need to do any optimization in RAR/DCI for supporting msg3 repetition in our view.




Third round
Please fill in the following table for your supported/concerned bit field for indication of the number of repetitions. 
	Bit field 
	Support
	Concern
	Note (if you prefer to use two bit fields together for indication, please indicate which two do you prefer)

	TDRA
	Sharp, CATT, Ericsson, vivo, DCM, Xiaomi, Panasonic, ZTE, OPPO
	Apple, Intel, Huawei, HiSilicon, Nokia, NSB
	Example: Company X (A+B)
CATT(TDRA+CSI request bit field)
Xiaomi(TDRA+TPC field)
Nokia, NSB (CSI + TPC) as second preference

	MCS bit field

	Apple, Intel, Samsung, Huawei, HiSilicon, Nokia, NSB
	CATT, Ericsson, DCM, LG, OPPO
	

	TPC bit field

	QC, Huawei, HiSilicon (2nd), WILUS, Nokia, NSB
	Sharp, CATT, Ericsson, DCM, LG, OPPO
	

	CSI request bit field

	Apple, Intel, LG
	Ericsson, Nokia, NSB
	

	FDRA bit field

	Apple, Intel, WILUS
	CATT, Ericsson, DCM, Huawei, HiSilicon, LG, Nokia, NSB
	

	Using more than one bit fields
	CATT, Xiaomi, Nokia, NSB (2nd)
	Ericsson, DCM, QC, Intel, LG
	



In the following, please provide you views on the following points. 
1. If you support to use more than one bit fields for indication of the number of repetitions above, please elaborate the reasons. 
	Company
	Comments

	CATT
	Network can schedule a Msg3 PUSCH transmission with or without repetition depends on its own judgement.
If a TDRA table with repetition column is mandatorily applied to CE UE, the scheduling flexibility would be reduced once a Msg3 PUSCH without repetition is scheduled. Correspondingly, we think it is critical to have a mechanism dynamically selecting a proper TDRA table.
The CSI request bit field is our first preference for TDRA table selection which is totally backward compatible and have zero impacts on the scheduling flexibility as it is reserved.
For the other bit fields, it will bring some issues for the traditional scheduling which needs careful investigation.

	Xiaomi
	If a new TDRA table is configured or specified for UEs with msg.3 repetition request, the new table needs to be enlarged in order not to influence the flexibility of resource allocation, e.g., enlarged from 16 rows to 64 rows. Correspondingly, 2 more bits are needed to indicate the 64-row TDRA table completely. So, more than 1 bit field design is our preference.

	Nokia/NSB
	Static TDRA table carrying information about number of repetitions does not provide sufficient scheduling flexibility to gNB. Using it in this context is equivalent to ask RAN1 to settle for the lowest possible level of flexibility where there is still time to work out the (very simple details) of all the other alternative solutions for configuring msg3 repetitions. Of all the fields of the UL grant, TDRA and FDRA should be really the ones completely preserved, given their fundamental dependence on the available UL resources gNB must consider when taking decisions on Msg3 repetitions. What we want to avoid is gNB deciding not to configure repetitions due to UL resource scarcity, instead of considering only coverage-related aspects.
Considering MCS or TPC fields alone could already give the possibility to configure 4 possible values for the number of Msg3 repetitions. This seems absolutely sufficient according to results observed during the SI. If really needed, those two fields can be used in conjunction, but we do not think this is strictly necessary.
FL: It seems your preference is MCS+TPC, instead of CSI+TPC.



Summary of Q1:
It seems only 3 companies propose to use 2 bit field for indication of the number of repetition, where different companies propose different combinations. Among the 3 companies, one company do not think this is strictly necessary. On the other hand, there are 5 companies has concerns. From FL perspective, using more than one bit field is mainly for additional flexibility for repetition indication while it also means more legacy bit fields would be affected. 
In addition, it can also solve the issue about potential change of the position of bit fields in RAR UL grant. 
Therefore, FL thinks using one bit field should be sufficient, and the following proposal is made.

Proposal 4-1: Using one bit field from the existing bit fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission 
	Company
	Comments

	FL
	This proposal is merged with Proposal 4-2 below. 




2. Please elaborate more details for your supported bit field(s).
(1) E.g., for using TDRA bit field, whether a new TDRA table should be mandatorily configured? Do you intend to change the default TDRA table if the new TDRA table is not configured?
(2) E.g., for using MCS/TPC/FDRA/CSI bit field, if some of the bits are used for repetition indication, how to use the remaining MCS/TPC/FDRA bits for MCS/TPC/FDRA indication? 
	Company
	Comments

	Sharp
	For (1), the new TDRA table doesn’t need to be mandatorily configured. If SIB1 overhead is an issue, the default table for a UE requesting msg3 repetition can be specified.

	CATT
	For (1), we are not sure ‘mandatorily configured’ means. We think it depends on gNB. If gNB doesn’t configure this new TDRA, it means Msg3 PUSCH transmission with repetition is not allowed in the cell. We DO NOT agree to change default TDRA table as we commented in the above.
For (2), we do not prefer the change any of the listed bit fields. Beyond the scheduling flexibility, the standard workload behind may be huge.

	Ericsson
	None of the TDRA list in legacy is mandatory, the TDRA table for msg3 repetition doesn’t have to either.
If Rel-17 TDRA table is not configured, legacy TDRA tables are expected to be used, for UEs supporting the msg3 repetition. 

	Apple
	As part of agreements that we made in RAN1 104e, legacy UE shall not be impacted by enhancements to indicate repetition factor. So, configuring a new TDRA table is mandatory. Now this additional configuration has overhead, indeed a huge overhead as configuration is not limited to repetition factor but it also needs other fields in TDRA, like SLIV, etc, to be configured additionally as well. Increasing SIB1 overhead is an issue especially for a UE in coverage limited. 
For MCS, if agreed, a reduced table size can be imagined where rows are a subset of existing MCS, nothing new is needed. For FDRA, if agreed, rest of bits can be simply used to indicate frequency domain allocation (a similar procedure is already specified in NR for DCI size alignment)    

	vivo
	In our understanding, a new TDRA table is enabled when the Msg3 repetition feature is enabled. Agree with Sharp that the TDRA table can also be predefined.

	NTT DOCOMO
	For (1), new TDRA table need to be configured, if a gNB wants to enable msg3 repetition.

	Xiaomi
	For (1), a new TDRA table can be optionally configured by SIB1 for UEs with msg3 repetition request. And if it is not configured, a specified default TDRA table including with R column can be used. Besides, the legacy TDRA tables are still used for UEs without msg3 repetition request. 
For (2), Considering that in bad coverage conditions, UEs usually transmit Msg.3 with full power, so there is no need to reply on the TPC field for the power control when repetitions are requested by UEs. For example, 2 bits can be borrowed from TPC field, and the remaining 1 bit can be used as a reserved flag. Or, the remaining bit can be used to indicate one or two positive values, such as, 2, 4, etc. 

	Qualcomm
	[image: ]We propose using TPC bitfield. In our view, TPC table can be something like the following:

	Intel
	For 1), if the new TDRA table which includes repetition factor is not configured by the network and if we do not change the existing default TDRA table or define a new default TDRA table, it is not clear to us how we can support repetition of Msg3 PUSCH. 
If a new TDRA table is configured by the SIB, we have some concern on the signalling overhead. If a new default TDRA table is defined, the spec impact is not minor. 
For 2), if FDRA based approach is used, the same solution as applied for NR-U can be reused, e.g., 12 bit for FDRA and 2 bit for repetition factor indication. I think the same can also apply for MCS. 

	Samsung 
	We support MCS, reason is for repetition requested case, relative larger spectural efficiency is not pursued. So MCS indication could be further reduced.
We think using 2 MSBs of MCS indication should be enough.
We don't think touch TPC is a good way, because TPC is still useful for control UE power. Some company may think negative TPC is not useful. But it could be helpful for gNB can reduce the power in case the channel correspondence between UL and DL channel are bad, e.g., there could 6db difference between UL and DL channel even in LTE time, so with beamforming introduced,  if the UL and DL path are not aligned, even larger difference could exist. That’s why we think TPC should not be impacted.

	Apple2 
	We are really puzzled by statements like "There is no additional overhead needed to indicate new TDRA table”, Question is NOT on how the new table is indicated. Or “new TDRA table can be optionally configured by SIB1”, what does optionally mean. If gNB wants to indicate Msg3 repetition by TDRA, then new table SHALL be configured by SIB1…Should we discuss about such basics?!
As @Marco mentioned, the only way to have this new TDRA table and yet not to increase SIB1 overhead is to define it in specification as a default table which gNB cannot change (which obviously is not desired). 
Now for "legacy TDRA table is used” this is definitely violating prior agreements. Legacy TDRA has no indication of repetition. Adding such indication DOES impact on legacy UE (please think before simply say we can indicate repetition factor using legacy TDRA with no impact on legacy TDRA!). I see no point to further repeat what we already discussed and yet not addressed.
FL: As summarized below, there are two proposed ways about using TDRA bit field.
1) If gNB wants to enable Msg3 repetition, a new TDRA table including repetition factor should be configured. Else, legacy TDRA table without repetition is used.
2) If gNB wants to enable Msg3 repetition, a new TDRA table including repetition factor may or may not configured. If not configured, a separate new default TDRA table is used. 
@vivo: As mentioned earlier you misunderstood the question. Your reply is on “how to indicate this is the new TDRA table’, for which as we discussed before, you either assume “UE triggers”, i.e. as soon as UE requests repetition, NW grants Msg3 repetition so UE assumes TDRA table is new Table by looking at RAPID, which is incorrect based on prior agreements. Later you mentioned some of the rows in TDRA indicate this is a new TDRA table, which again is incorrect (UE doesn’t know this is a new TDRA to then realize some rows have new meaning, it will be a chicken-egg problem…) 


	Huawei, Hisilicon
	For 2) (with MCS), 2 bits/3bits can be used to indicate MCS indices 0~3/indices 0~7 and the remaining bits are used to indicate the repetition factor. 
For 2) (with TPC), 1 or 2 bits of TPC bit field are used to indicate the positive value and the remaining bits used to indicate the repetition factor. The number of reused bits should depends on the set of repetition number.

	LG Electronics
	We prefer to use unused bit field in Rel-15/16. That is the bit field for CSI request. 
When CSI request field is used for indicating the number of repetition or for indicating whether CE related parameters are applied or not, the other bit field can be used for original purpose without any change.

	Panasonic
	For (1), new TDRA table is need which is either indicated by SIB or specified as default table.

	WILUS
	With TPC field, some of bits can indicate maximum TPC value and repetition factor. For example, 4 values with low index of total 8 values in TPC command table can indicate repetition factor, while also indicate the maximum TPC value (i.e., 8 dB). 
With FDRA field, some of MSBs or LSBs can indicate repetition factor. For example, 2 MSBs of FDRA except bits for frequency offset can indicate repetition factor, and subsequent bits are used to indicate FDRA.

	ZTE
	For (1), if gNB wants to enable Msg3 repetition, the TDRA table should be configured. If not, legacy TDRA table without repetition can be used. 

	CMCC
	To (1) , We support that a new TDRA could be configured or the legacy default TDRA table with additional indications. 

	Nokia/NSB
	Completely aligned with Huawei, HiSilicon.
Utilization of TDRA and FDRA fields should be discouraged. As we stated above, reason is quite simple:
· Any change to MCS and TPC fields affect only the UE configured for Msg3 repetitions or not.
· Any change to TDRA and FDRA potentially affects several UEs which may need to access UL resources, since gNB would need to make sure that sufficient resources are available for everyone, while coping with very strict constraints for Msg3 repetition scheduling (given by TDRA and FDRA limitations). Ultimately, this can discourage gNB from configure Msg3 repetitions, even in case of coverage shortage. This is really not preferred and should be avoided.

	OPPO
	To (1), a new TDRA table is configured optionally by the SIB1. If the new TDRA table is not configured, a new defined default TDRA table is used. The configuration of new TDRA table has not impacts on RAN1. The additional overhead in SIB1 is not critical in our view. 



Summary of Q2:
1. For TDRA bit field, companies views are summarized as follows. 
If gNB wants to enable Msg3 repetition, a new TDRA table including repetition factor should be configured. Else, legacy TDRA table without repetition is used.
· CATT, Ericsson, NTT DOCOMO, vivo?, Sharp?, ZTE, CMCC
If gNB wants to enable Msg3 repetition, a new TDRA table including repetition factor may or may not configured. If not configured, a separate new default TDRA table is used. 
· Sharp, vivo, Xiaomi, Panasonic, OPPO
2. For MCS bit field, companies views are summarized as follows. 
A subset of MCS bit field, e.g., 2/3 bits, is used for repetition indication: Apple, Intel, Samsung, Huawei, HiSilicon
· 2 bits: Samsung, Huawei, HiSilicon
· 3bits: Huawei, HiSilicon	
3. For TPC bit field, companies views are a bit diverged. 
4. For FDRA bit field, a subset of FDRA bit field, e.g., 2bits, are used for repetition indication: 
· Apple, Intel, WILUS
5. For CSI bit field, one out of two candidate repetition factors can be indicated: 
· Apple, Intel, LG

	Bit field 
	Support
	Concern
	Pros and Cons

	TDRA
	Sharp, CATT, Ericsson, vivo, DCM, Xiaomi, Panasonic, ZTE, CMCC, OPPO
	Apple, Intel, Huawei, HiSilicon, Nokia, NSB
	Pros: Use similar mechanism defined for regular PUSCH repetition in Rel-16, which may require less spec efforts if no separate default TDRA table is introduced. 
Cons: Impact the flexibility of time domain resource indication; More signaling overhead; Larger spec impact if a separate new default TDRA table is specified.

	MCS

	Apple, Intel, Samsung, Huawei, HiSilicon, Nokia, NSB
	CATT, Ericsson, DCM, LG, OPPO
	Pros: Less signaling overhead
Cons: Impact the flexibility of MCS indication; New rules on split of MCS bit field

	TPC

	QC, Huawei, HiSilicon (2nd), WILUS, Nokia, NSB
	Sharp, CATT, Ericsson, DCM, LG, OPPO
	Pros: Less signaling overhead
Cons: Impact the flexibility of MCS indication; New rules on split of TPC bit field

	CSI request 

	Apple, Intel, LG
	Ericsson, Nokia, NSB
	Pros: Less signaling overhead
Cons: Less flexibility as only two repetition factors can be indicated. 

	FDRA

	Apple, Intel, WILUS
	CATT, Ericsson, DCM, Huawei, HiSilicon, LG, Nokia, NSB
	Pros: Less signaling overhead; Use similar mechanism defined for NR-U in Rel-16, may require less spec efforts
Cons: Impact the flexibility of frequency domain resource indication



Based on above situation, FL feels very difficult to make down-selection considering this is the first meeting to reach such details. Still, it seems our previous proposal is more reasonable at this point. In such case, we can have more time for companies to think about the pros and cons for each bit field, and make a decision after a better understanding. 
Proposal 4-2: Down-select one bit field from the following bit fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission. 
· TDRA bit field with introducing a new TDRA table including the repetition factors.
· MCS bit field
· TPC bit field
· CSI request bit field
· FDRA bit filed
· The total size of RAR UL grant does not change.
· Position of all fields in the bit sequence of the RAR UL grant does not change, regardless of whether they are repurposed or not.
· FFS details, e.g., TDRA table selection, or whether/how to indicate which interpretation UE should use for the repurposed bit field (legacy vs repurposed interpretation) etc. 

	Company
	Comments

	FL
	This issue is closed with reaching the following working assumption. 
Working assumption:
· Using an information field from the existing information fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission 
· Down-select only one from the following information fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission. 
· TDRA information field with introducing a new TDRA table including the repetition factors.
· MCS information field
· TPC information field
· CSI request information field
· FDRA information field
· The total size of RAR UL grant does not change.
· Position of all fields in the bit sequence of the RAR UL grant does not change, regardless of whether they are repurposed or not.
· FFS details, e.g., TDRA table selection, or whether/how to indicate which interpretation UE should use for the repurposed information field (legacy vs repurposed interpretation) etc. 



3. As the two examples summarized below, it seems we have to determine which interpretation the UE should follow. What’s you views on this? 
(1) E.g., for using TDRA bit field, how to select TDRA table? 
(2) E.g., for using MCS/TPC/FDRA/CSI bit field, whether and how to indicate which interpretation the UE should follow, Interpretation#1 (legacy) or Interpretation#2 (repurposed)? 
Example#1 for TDRA:
    o  Interpretation#1 (legacy): ...TDRA(4 bits) with legacy table -MCS(4bits)-TPC(3bits)... , without repetition
    o  Interpretation#2 (repurposed): ...TDRA(4 bits) with new table -MCS(4bits)-TPC(3bits)... , with repetition
Example#2 for MCS:
    o  Interpretation#1 (legacy): ...TDRA(4 bits)-MCS(4bits)-TPC(3bits)... , without repetition
    o  Interpretation#2 (repurposed): ...TDRA(4 bits)-MCS1(2bits)-MCS2(2bits)-TPC(3bits)... , with repetition, where MCS2 is for repetition indication. 

	Company
	Comments

	Sharp
	For (1),
Interpretation#2 is applied when the UE requested msg3 repetition. Interpretation#1 is applied when the UE didn’t request msg3 repetition (including legacy UE). The gNB schedules msg3 with or without repetition for the UE requesting msg3 repetition. The gNB schedules msg3 without repetition for the UE not requesting msg3 repetition.

	CATT
	Example #1 aligns with7 our understanding. We think the reserved ‘CSI request’ can be used for TDRA table selection. 
Even a UE request Msg3 PUSCH repetition, gNB can still schedule a Msg3 PUSCH without repetition. 

	Ericsson
	For (1), the table selection can be based on explicit signaling in RAR/DCI, there’s no need to increase the rows of the table. 

	Apple
	A separate indication to how interpret the bit-fields or TDRA is anyway needed.  
FL: We can introduce a separate indication for explicitly indicate how interpret the bit-fields or TDRA. While there could be also implicit way as summarized below. Please let me know which part 

	vivo
	For (1), since only shared RO is agreed now. Different preamble sets are allocated for PRACH procedure with Msg3 repetition and w/o repetition. 
If a new TDRA table is configured for Msg3 with repetition, UE can determine which TDRA table is used based on the RAPID in RAR MAC sub PDU. If the RAPID matched the preamble UE transmitted, which belongs to the preamble sets for requesting msg3 repetition, UE interpret the TDRA field using the new TDRA table.
Note that, even if a new TDRA table is used, it does not mean NW has to schedule more than 1 repetitions for msg3. Entries with repetition number can still be 1 in the new TDRA table. UE does not need to interpret the TDRA filed in UL grant as a legacy TDRA table, separated indication of the TDRA field is not needed. Hence, following revision seems clearer.
Example#1 for TDRA:
    o  Interpretation#1 (legacy): ...TDRA(4 bits) with legacy table -MCS(4bits)-TPC(3bits)... , without repetition
    o  Interpretation#2 (repurposed): ...TDRA(4 bits) with new table -MCS(4bits)-TPC(3bits)... , with repetition, including repetition number = 1.


	NTT DOCOMO
	For (1), there are two approaches in our understanding: one TDRA table approach and two TDRA table approach. Below is our preferred indication for both approaches.
In one TDRA table approach, the same TDRA table is used regardless of msg3 repetition. However, UE requesting msg3 request can read the repetition factors mapped to TDRA index in RRC. 
FL: This seems not backward compatible since this needs a new RRC parameter to configure the new TDRA table with repetition factor, and it would be not visible for legacy UEs. 
In two TDRA table approach, one TDRA table is for UE in Rel15/16 and UE with no request of msg3 repetition, and the other is for UE requesting msg3 repetitions. One TDRA table can be selected implicitly according to whether UE requests msg3 repetition. When UE requests msg3 repetitions, UE is apparently not close to the gNB. In that case, the TDRA table for CE UEs is suitable even if UE might not be scheduled to msg3 repetition. 
Likewise, we prefer not using indication bit for interpretation. This is because we would like to take advantage of msg3 repetition requests over msg3 repetition supports, where the rough channel quality can be estimated based on UE choice.

	Xiaomi
	For (1), our understanding is that the selection of TDRA table refers to whether UE selects Rel-15/16 TDRA table or the new TDRA table. Based on above understanding, an implicit selection method can be adopted, i.e., if UEs request msg3 repetition, the new table including number of repetition=1 is used, Regardless of whether the gNB indicates to repeat or not. Otherwise, the legacy table in Rel-15/16 is used. It neither affects the scheduling of non-coverage enhanced UE, nor does it increase additional explicitly indication overhead.

	Qualcomm
	For both two options, we think the selection of the table should be based on the request via PRACH, i.e. if UE has not requested Msg3 repetition, legacy interpretation should be used and if UE has requested, then the repurposed interpretation should be used. The repurposed table should have some rows/columns with repetition and some without repetition (so that no extra indication for the presence of repetition is needed).

	Intel
	For 2), for MCS/TPC/FDRA based indication, #2 is applied for the case when UE requests Msg3 repetition. #1 is applied for the case for normal UE. For repurposed field, one entry/codepoint should include no repetition is applied for Msg3 PUSCH transmission. In this case, gNB can also schedule no repetition for Msg3 even for UE that requests the Msg3 repetition. 

	Huawei, Hisilicon
	For 2), interpretation#1 is applied for the UE without requesting Msg3 repetition (including legacy UE). Interpretation#2 is applied for the UE requesting Msg3 repetition via PRACH. 

	LG Electronics
	For 2)
Bit field for CSI request is not used for NR in Rel-15/16. Hence, there is no issue when the bit field for CSI request is used for CE in Rel-17. 
· One example of using one bit field is to indicate whether CE related parameters are applied or not. The CE related parameter could be a number of repetition which could be configured by SIB1 or predefined in the spec. 
· The other example is that the one bit field is used to indicate one of value among two candidate values for PUSCH repetition which could be configured by SIB1 or predefined in the spec. For this example, it needs to be assumed that a UE who sent a preamble assigned for CE can interpret the bit field in UL grant for CE purpose.

	Panasonic
	For (1), UE who request Msg.3 repetition selects new TDRA table. The interpretation of TDRA table for UE who doesn't request Msg.3 repetition is same as legacy UE.

	WILUS
	For (2), Interpretation#2 is applied when a UE requests Msg3 repetition. In other words, Interpretation#1 can be applied for Rel-17 CE UE who does not request Msg3 repetition.

	ZTE
	For (1), we don’t think additional indication is needed. Basically, we have similar understanding with vivo. 

	CMCC
	For example #1, once the UE request the Msg 3 repetitions, the gNB should have the Interpretation#2 and the TDRA with new table should be used. And once the UE does not request the Msg 3 repetitions, the interpretation #1 is adopted.

	Nokia/NSB
	Fully aligned with Huawei, HiSilicon.
Please note that the differentiation between the two interpretation does not need any additional bit to be signaled. Other approaches exist, fully backward compatible and with no impact on the UL grant, e.g, based on TC-RNTI that comes in the RAR carrying the UL grant. Conversely, we should preserve the reserved CSI request bit, since that bit is there for a very specific reason which has been already discussed a large number of times also in previous releases.

	OPPO
	The interpretation of repurposed filed in RAR UL grant depends on whether gNB schedules Msg3 PUSCH repetition for the UE requesting Msg3 PUSCH repetition. gNB should indicate repetition or not to UE. If TDRA field is used, the new TDRA table can include the entry with repetition number 1 for this purpose.
However, we suggest that we can first decide which field is repurposed for the repetition number indication. Then we can further discuss the issue on how to interpretation of repurposed filed, which is field specific. 


Summary of Q3:
For TDRA table selection: 
· Option1: Implicit method
· When a UE requests Msg3 repetition, the new TDRA table is applied. The gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition. 
· Repetition factor equal to 1 is included in the TDRA table. 
· When the UE doesn’t request Msg3 repetition (including legacy UE), legacy TDRA table is applied. The gNB schedules msg3 without repetition for the UE not requesting Msg3 repetition.
Support: Sharp, vivo, NTT DOCOMO, Xiaomi，Qualcomm, Panasonic, ZTE, CMCC, OPPO
· Option2: Explicit indication
Support: CATT, Ericsson

For MCS/TPC/FDRA/CSI based indication
· Option 1: Implicit method 
· When a UE requests Msg3 repetition, repurposed bit field is applied. The gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition. 
· One entry/codepoint includes no repetition. 
· When the UE doesn’t request Msg3 repetition (including legacy UE), legacy bit field is applied. The gNB schedules msg3 without repetition for the UE not requesting Msg3 repetition.
Support: Intel, Huawei, Hisilicon, LG Electronics, WILUS, Nokia/NSB
· Option 2: Explicit indication
Support: Apple, Nokia/NSB

Given the limited time we have for this meeting, FL feels below is the best we can do now. 
Proposal 4-3: Down-select one of the two options on how a UE should interpret the selected information field in RAN1#106-e. 
Option 1: Implicit determination
· When a UE requests Msg3 repetition, the new TDRA table or repurposed information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition. 
· Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field. 
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy TDRA table or legacy information field is applied. gNB schedules msg3 without repetition for the UE not requesting Msg3 repetition.
Option 2: Explicit indication
· gNB explicitly indicates whether the UE should use the legacy interpretation or the repurposed interpretation on the selected information field. 
· FFS the design of the indication

	Company
	Comments

	NTT DOCOMO
	Support the proposal. 

	Sharp
	Option 2 should be more clarified to be backward compatible.
Option 2: Explicit indication
· When a UE requests Msg3 repetition, gNB explicitly indicates via one information field other than the selected field whether the UE should use the legacy interpretation or the repurposed interpretation on the selected information field. 
· When the UE doesn’t request Msg3 repetition (including legacy UE), the UE should use the legacy interpretation.
FL: Thanks a lot for the suggestion. It brings much clarity. 

	Apple
	Please put 2nd sub-bullet under the first option out of both options (or copy it under Option 2 as well), as it is applicable to both options. 
FL: Instead of directly copying the 2nd sub-bullet, it seems more accurate to use the wording suggested by Sharp. 

	Intel
	It would be good to clarify the details of option 2. Is this correct understanding that additional field will be used to indicate whether UE would use the legacy or repurposed interpretation? 
FL: Using additional information field could be one way e.g., proposed by CATT. While it seems there could be also other ways, e.g., based on TC-RNTI that comes in the RAR carrying the UL grant proposed by Nokia. 

	Xiaomi
	Support the proposal with “and/”added into the sub-bullet of option 1:
· When a UE requests Msg3 repetition, the new TDRA table and/or repurposed information field is applied.
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy TDRA table and legacy information field is applied.
FL: Given using one information bit filed is already a WA, it seems no need to add ‘and’ here. Otherwise, it would cause conflicts with the WA. 

	CATT
	We support the suggestion from Apple, i.e. the second bullet under option 1 should be equally applied to option 2.
FL: Please find my relies to Apple. 
@Intel, from our understanding, the answer is yes. In this way the scheduling flexibility for resource allocation will not be jeopardized once gNB determines to schedule a Msg3 PUSCH without repetition.
@Xiaomi, From the WA achieved couples of hours ago, also as clarified by FL in the GTW session, our understanding is that the ‘and’ case is already precluded.
Our preference is option 2. Option 1 will introduce significant scheduling restriction as very well explained by Ali. If a UE requested Msg3 PUSCH repetition and a TDRA table with repetition column is always applied, the SLIV can be used for Msg3 PUSCH transmission is limited when no repetition is needed. This is unacceptable to us.

	Nokia/NSB
	Several comments:
We do not think Option 2 is ok in its current formulation, since several aspects have not been discussed and different alternatives were proposed by different companies. Indeed, Intel asked a goo question which shows that uncertainty exists. Furthermore, while we also support Option 2, we do not with the answer provided by CATT given that the indication of which interpretation to use for the UL grant can be given implicitly (i.e., without using other information fields in the UL grant). An example of implicit indication is using a range of TC-RNTI values to map it to the R17 CE interpretation. A UE receiving a TC-RNTI from that range would automatically know that R17 CE interpretation of the UL grant is to be used. Everything else stays the same, very simple and effective solution.
Additionally, we are not sure K=1 is needed in Option 2, exactly because if interpretation of the UL grant can be signalled (explicitly or implicitly) to the UE which requested msg3 via msg1, then the following two cases can occur:
1. gNB schedules UE with Msg3 repetitions. In this case, since repetitions have been granted, K will be larger than 1 by definition. Therefore, if UE is able to know which interpretation of the UL grant to use (and it does, in this example) then all the repurposed codepoints of MCS/TPC (for instance) used for conveying the number of repetitions can be used for signalling K>1. 
2. gNB schedules UE without Msg3 repetitions. In this case, since repetitions have not been granted, K=1 by definitions. Therefore, if UE is able to know which interpretation of the UL grant to use (and it does, in this example) then R16 interpretation will be used for the UL grant, and K=1 will be used by UE.
For this reason, we suggest rephrasing as follows:
Option 2:
· gNB explicitly indicates whether the UE should use the legacy interpretation or the repurposed interpretation on the selected information field. 
· FFS the design of the indication, e.g.:
· implicit or explicit.
· FFS other details (if needed).

Last FFS bullet should also be added in Option 1 for completeness and fairness, given that plenty of details of Option 1 are also unclear.
FL: For determination of which interpretation the UE should follow, isn’t Option 1 clear already? Could you clarify what’s the remaining details of Option 1?
Now, moving to why we prefer Option 2, I will copy past the text of the last emails we sent in the reflector:
@vivo: The example Wanglei (CATT) provide din the reflector is good enough to show the problem in our opinion. Using TDRA table binds certain choices in terms of number repetitions to certain choices in terms of SLIV. This applies no matter how many repetition values are configurable (of course, the lower the better, as you argued). However, what you see as an alternative solution is not what other companies have in mind, I think. We certainly do not need 32, 64 or 128 codepoints for this. Why would we? 4 codepoints could be already very good. Now how do we find them without jeopardizing flexibility? The MCS field is a very good candidate, and not the only one. Qualcomm provided a good example for TPC, for instance. Consider this:
· Choice to go for TDRA table solution is arbitrary. RAN1 would just choose to reduce flexibility of the gNB scheduler, that’s a fact. Of course, we could go for TDRA table, but why? Why would it be of any interest to decide that if N repetitions have to be configured it can only be done in say, 4 possible ways, and not 16 (which is what you would have with the legacy TDRA table)? Remember that we have plenty of other channels/making use of the UL resource, having a only limited choices for the SLIV of the Msg3 repetitions would really complicate gNB’s life a lot, and create issues to schedule other UL channels/signals as well. Out of all the possible approaches we can consider, this is by far the worst!
· Choice to repurpose MCS of TPC field can be justified in a much more intuitive. First, it does not impact resource allocation at all. This is a self-explaining argument in our view. Why would you ever pick a solution that constrains your choices in terms of resource allocations, instead of picking the one (that can come “for free”) which leaves you all the freedom you had before? Second, a UE who requests Msg3 repetitions via Msg1 is a UE is in distress, i.e., a UE whose coverage situation is bad and who thinks its PUSCH may not be robust enough to carry 1 msg3 transmission. In this context, don’t you think it is rather reasonable to assume that gNB would never instruct the UE (via UL grant) to use 16QAM, for instance, or 4QAM with very high code rate? Don’t you think it is rather reasonable to assume that gNB would never instruct the UE to use the minimum power to transmit Msg3?  Why would this ever be reasonable from gNB’s perspective? All the codepoints of MCS and TPC associated to these values will always be unused in practice, for coverage limited UEs, i.e., UE in need of Msg3 repetitions. Remember that the goal of the gNB is to ensure UE can transmit Msg3 successfully, and not increase the throughput of PUSCH for Msg3. This seems quite evident from our perspective. 
So we have 2 approaches, one of which comes with unjustified restrictions for the scheduler at gNB, and the other that comes with a more efficient use of unused codepoints of two fields which do not impact resource allocation but the link budget, where the unused codepoints are the ones associated with the lowest values of link budget, i.e., values we can easily “sacrify”.
Bottom line: we should try sticking to common sense and sensible engineering logics. Here I elaborated quite extensively why we propose what we propose to demonstrate, and such sensible engineering logics should bring us to discard the TDRA based option.

	vivo
	Thanks for further discussion. We are not in favor of increasing SIB1 overhead. Regarding flexibility with 4 bits TDRA table, let’s assume supporting rep values are K=1,2,4 which we is sufficient (we have evaluations results in R1-2104380), then we don’t see flexibility issue with pre-defined TDRA table. And, would be happy to see evaluation results on flexibility vs gain from companies. We can’t just argue that flexibility in needed without quantification and justification. From the outcome of SI, it is clear that different channels require different level of enhancement.
...
Thanks for comments. I would like to see the gain before agreeing on the required flexibility companies are having in mind. Of course on can design fancy scheme with very flexible signaling without benefit. Cell edge UE request msg3 repetition then for gNB scheduling with repetition how much flexibility is envisioned? Without quantitative analysis, we cannot agree on for example 32, 64 or 128 codepoints without evidence.

	CATT
	@Rakesh, we share the same views with Ali that the introduction of repetition number in the TDRA table jeopardizes the scheduling flexibility. In the default TDRA table, there are 16 SLIVs. If a new TDRA table is mandatorily applied to a UE requesting Msg3 PUSCH repetition, assuming K=1, 2, 4 as your proposed, the available would be reduced to 16/3, let’s say 5,5,6 SLIVs for each repetition number respectively. It is OK for a Msg3 PUSCH with repetition as it is the price of supporting repetition. But for a Msg3 PUSCH without repetition, only 5 SLIVs can be used to allocate time domain resource. The scheduling requirements or scenarios has no difference from a legacy Msg3 PUSCH. I think the restriction is obvious.

Thanks a lot for the follow-up. There are different mechanisms to guarantee the scheduling flexibility, introduce a new TDRA table with more entries is one way, dynamically switching between default TDRA table and new TDRA table which has same number of entries (i.e. 16) is another way.
It’s a good point to see the gain or loss because of less available SLIVs. I think it is fair enough for both sides to provide simulation results to prove there is no flexibility loss or there is flexibility loss in the next step if possible. If companies can provide simulation results to prove the scheduling flexibility is not an issue, we are certainly fine to re-consider our position. 

	FL
	@Rakesh@Marco, Thanks for showing the evaluation results on candidate repetition values. I would also encourage companies to provide evaluation results/justifications on the candidate values for repetition, given it would impact our discussion here, i.e., 1) down-selection of one information field 2) explicit or implicit way to determine which interpretation the UE should follow.
 
@Lei, Thanks for the example. While whether the additional flexibility by using additional signaling is necessary could be further discussed, with taking into account the specification impacts and impacts on legacy indication of this additional signaling.
 
@Marco, Lei, I think the flexibility issue claimed by Lei also applies to the repurposed information fields other than TDRA, i.e., it is a common 'issue' for Option 1. For instance, if we choose 4 bits MCS for repurposing, then 2 bits are required for indication of K=1,2,4, and the remaining 2 bits are used for MCS indication. Then, the available MCS would be reduced to 16/4. For a Msg3 PUSCH without repetition, only 4 candidate MCS are available. As you may notice, for a given number of candidate repetition values, the impact on MCS could be even larger than TDRA, as association of SLIV with candidate repetition values is more flexible.
‘assuming K=1, 2, 4 as your proposed, the available would be reduced to 16/3, let’s say 5,5,6 SLIVs for each repetition number respectively. It is OK for a Msg3 PUSCH with repetition as it is the price of supporting repetition. But for a Msg3 PUSCH without repetition, only 5 SLIVs’
 
@Marco, From FL perspective, no matter which information field is used, the flexibility of the indication of this information field would be impacted. One could argue that, the time domain resources for Msg3 repetition could be typically fixed to very few candidates, e.g., 14 symbols in one slot, and link adaption could be done in the frequency/coding/power domain. I also agree with you one can argue that high code rate could be not typically used. So, I don’t see much difference among different information field in terms of flexibility (or even TDRA is a bit better as I commented to you and Lei above).

	Ericsson
	For option 2, TDRA table based method is also possible, since 1 bit signaling in RAR/fallbackRAR/DCI can be used for selection of new TDRA table (if configured) or legacy TDRA tables to address the concern on the network scheduling flexibility to avoid the case that gNB is required to select the TDRA table if configured. Or do we call this as option 3? i.e. repetition factor is included in TDRA table while which table is selected is indicated in RAR/fallback RAR/DCI.
We’re also fine with option 1 if no repetition is possible in the new TDRA table (i.e. if the repetition factor can be set to 1 in some of the rows of the new table).


Based on companies input above, the proposal is updated as follows. 
Proposal 4-3: Down-select one of the two options on how a UE should interpret the selected information field for indication of the number of repetitions in RAN1#106-e. 
Option 1:
· When a UE requests Msg3 repetition, the new TDRA table or repurposed information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition. 
· Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field. 
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy TDRA table or legacy information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.
Option 2: 
· When a UE requests Msg3 repetition, whether the UE should apply legacy or new interpretation is is determined by gNB. 
· FFS details, e.g. implicit or explicit indication or predefined 
· When the UE doesn’t request Msg3 repetition (including legacy UE), the UE should apply the legacy interpretation. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.
2.3 Indication of the number of repetitions for Msg3 
Issue#5: Indication of the number of repetitions for Msg3 re-transmission
For Msg3 re-transmission, the following agreements were reached for repetition indication in RAN1#104-e. 
	Agreements:
· For indication of the number of repetitions for Msg3 re-transmission, down-select one option from the options below.
Option1: DCI format 0_0 with CRC scrambled by TC-RNTI.
FFS details.
Any modifications of DCI format 0_0 with CRC scrambled by TC-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the DCI format 0_0 with CRC scrambled by TC-RNTI.
Option2: Can be determined based on the repetition number for Msg3 initial transmission



Companies’ detailed views on Option 1 for Msg3 re-transmission are summarized below. 
· Option 1: Using existing bit fields in DCI format 0_0 with CRC scrambled by TC-RNTI.
· TDRA bit field (PUSCH time resource allocation): 
·  [ 2, OPPO], [4, ZTE], [5, vivo], [6, CATT], [8, Xiaomi], [14, Samsung], [15, ETRI], [17, Ericsson], [18, Sharp], [20, NTT DOCOMO], [23, WILUS]
· MCS bit field
· [1, Huawei, HiSilicon], [23, WILUS]
· TPC bit field
· [1, Huawei, HiSilicon], [8, Xiaomi], [23, WILUS]
· HPN bit field (Reserved bit filed)
· [6, CATT], [10, Intel], [11, Apple], [12, Qualcomm]
· FDRA bit filed is truncated and the remaining unused bits are used for repetition indication. 
·  [23, WILUS]
First round
Majority companies prefer to use the same design to indicate the number of repetitions for initial transmission and re-transmission. Based on this, FL suggests to proceed further discussion based on the following proposal. 
Proposal 5: For repetition indication of Msg3 re-transmission, use the same indication method as supported for Msg3 initial transmission. 
Companies are encouraged to provide views on Proposal 5 above. 
	Company
	Comments

	vivo
	Support this proposal.

	Intel
	We do not support the proposal. 
For initial transmission, if some fields in RAR UL grant are repurposed to indicate repetition level, and if some fields, e.g., HPN in the DCI format 0_0 are used to indicate the repetition level, they have different indication method. We suggest to list all the options at this stage for retransmission, similar to Proposal 4.  

	Sharp
	We support FL proposal. 

	Qualcomm
	We do not support the proposal. We should list different options to further discuss. It may be unnecessary to have the same solution for initial and retransmission.  

	CATT
	We support the proposal. We think the indication mechanism for both initial transmission and re-transmission should be same. The repetition indication should be considered together.

	Samsung 
	First, We think the HPN bit field could work as well.
Second, we can see more companies want to use TDRA bit field, but we fail to see “Majority companies prefer to use the same design” at least based on above information collection. But sure, this principle could be listed as one option in case whatever method selected for initial transmission. At meantime, it might be pre mature to exclude the case that they may use different method with initial transmission.

	Apple
	Same comment as before, we do not support TDRA, not justified 

	OPPO
	We support the FL’s proposal. 

	Panasonic
	We support the FL proposal.

	Xiaomi
	Support this proposal.

	NTT DOCOMO
	We are fine with the proposal. Initial transmission and re-transmission should have the similar indication mechanism, though.

	CMCC
	Generally fine with the proposal. Indication through TDRA bit fields is slightly preferred. 

	LG Electronics
	In re-transmission case, gNB can determine which repetition level is sufficient for the UE. But, in initial transmission case, it is hard for gNB to determine that. In this aspect, we don’t think that indication mechanism for initial transmission and re-transmission should be designed.

	Ericsson
	Support this proposal on condition that TDRA based method is used as well for repetition of msg3 retransmissions.
There’s no need to change any DCI field. There’s no need to update the default tables specified in 38.214 either, if msg3 repetition is supposed to be supported in the network, the SIB1 configured TDRA list with repetition factors is needed.

	Spreadtrum
	We support FL proposal.

	ETRI
	Fine with the proposal.

	WILUS
	We support the FL’s proposal.

	Nokia/NSB
	We should first agree on the solution for the initial transmission. 

	FL
	Given non-negligible number of companies support to use HPN bit field. The proposal is updated as follows.
Proposal 5-v1: For repetition indication of Msg3 re-transmission, select one options from the following two options.
· Option 1: Use the same indication method as supported for Msg3 initial transmission. 
· Option2: Use HPN bit field in DCI format 0_0 with CRC scrambled by TC-RNTI.  

	Huawei, HiSilicon
	Prefer Option 1 only.
To make it clear, suggest to replace HPN with HARQ process number in the proposal.

	Ericsson2
	We do not see the need to list all bit fields here. Original proposal is enough. 
For the concerns on retransmission specific bit field in DCI, here “same indication method” in our understanding does not mean same bit field. However, to move forward, maybe this can be addressed via changing “same indication method” to “same mechanism” if necessary.

	Intel
	For Option 1, is that based on introduction of a new TDRA table? It is not clear to us whether other options listed in Proposal 4 can fall into the Option 1. If this is the case, can we simply mention Option 1 is based on TDRA indication with introducing a new TDRA table including the repetition factors?

	Sharp
	We support FL proposal.

	FL
	With reaching the following agreements, this issue is closed for this meeting.
Agreements: 
For repetition indication of Msg3 re-transmission, select one options from the following two options.
· Option 1: Use the same mechanism as supported for Msg3 initial transmission.
· Option2: Use HARQ process number bit field in DCI format 0_0 with CRC scrambled by TC-RNTI.  




Issue#6: Candidate values for Msg3 initial/re-transmission repetitions 
In Rel-16, the candidate values for the number of repetitions of PUSCH repetition Type A/B are copied as follows. The maximum number of repetitions would be further increased in Rel-17 as to be discussed in AI 8.8.1.1. 
	numberOfRepetitions-r16                   ENUMERATED {n1, n2, n3, n4, n7, n8, n12, n16}


For Msg3 repetition, the candidate values including the maximum number of repetitions should be discussed. 
· [1, Huawei, HiSilicon]: The maximal repetition number up to 16 can be considered for Msg3 PUSCH repetition. 
· [5, vivo]: Msg3 PUSCH repetition should support at least with 4 repetitions.
· [7, China Telecom]: Support at least {1, 2, 4, 8} for the repetition factors of Msg3 PUSCH repetition.
· [8, Xiaomi]: The maximum number of repetitions for type A PUSCH repetition in release 17 can be adopt for Msg.3 repetition.
· [16, Nokia/NSB]: Support at least {2 ,4, 8} for the repetition factors of Msg3 PUSCH repetition. 
· [bookmark: _Toc68654287]Msg3 repetitions yield non-negligible coverage benefits which increase with the number of repetitions, however diminishing returns are observed for N>8.
Given the number of repetition to be supported highly depends on the discussion of other issues, e..g, the number of repetition based on available slot, FL suggests to postpone the discussion to later RAN1 meetings. 
Proposal 6 is reserved. 

Issue#7: Overlapping between PUCCH and Msg3 repetition
In Clause 9 of TS38.213, a UE does not transmit a PUSCH if it would overlap with PUCCH in some cases, e.g.,
· The PUSCH is without UL-SCH, and it overlaps with a PUCCH transmission on a serving cell that includes positive SR information. 
· The PUSCH is of low priority, and it overlaps with PUCCH with high priority. 
· The PUSCH overlaps in one or more slots with PUCCH repetition. 
The following background are provided in [4, ZTE], with the observations and proposals also copied below. 
	For Msg3 transmission, it was discussed in Rel-15 maintenance session in email discussion [103-e-NR-7.1CRs-06] in RAN1#103-e about the UE behavior in case Msg3 PUSCH overlaps with PUCCH carrying HARQ-ACK/UCI [RAN1#103-e, R1-2007802]. Many companies at that time thought overlapping between Msg3 PUSCH and PUCCH is not a typical case, and therefore there is no need to update Rel-15 specifications with the understanding that it’s up to UE implementation on whether to perform UCI multiplexing in such case. On the other hand, some other companies thought it needs to clarify that UCI is not multiplexed in the Msg3 PUSCH and it is up to UE implementation whether to transmit PUCCH or PUSCH. It can avoid blind decoding of PUSCH with or without UCI, though blind detection of PUCCH and PUSCH is still needed. This is similar to UE behavior specified in LTE and NR 2-step RACH. 
Observation 2: It becomes very difficult for gNB to avoid the overlapping between Msg3 PUSCH repetitions and a PUCCH carrying HARQ-ACK/CSI. 
Observation 3: If UCI is multiplexed on Msg3 PUSCH, it requires blind decoding of Msg3 PUSCH with or without UCI multiplexing as along as a PUCCH from any UEs in the same cell would overlap in time with the Msg3 PUSCH.  
Proposal 5: Msg3 PUSCH repetitions can be overlapped with a PUCCH carrying HARQ-ACK/CSI, and UCI is not multiplexed in the overlapped Msg3 PUSCH repetitions.
Proposal 6: For a given UE, if one or more Msg3 repetitions overlap with a PUCCH carrying HARQ-ACK/CSI, the UE transmits PUCCH and drops the overlapped one or more Msg3 repetitions. 
Proposal 7: If a Msg3 repetition is dropped due to overlapping with PUCCH, it would be counted as one repetition in the total number of repetitions for Msg3 transmission. 



[18, Sharp]: The determination of available slots shouldn’t be affected by scheduling/triggering of high priority PUCCH/PUSCH or cancellation indication. 
First round
Companies are encouraged to provide views on the question below. 
Q 2.3-1: Do you think PUCCH carrying HARQ-ACK/CSI can be overlapped with Msg3 PUSCH repetitions? If it is allowed, what’s the expected UE behavior? Otherwise, how could the NW manage to avoid such collision especially for TDD case?
	Company
	Comments

	vivo
	It is possible that the PUCCH overlapping with Msg3 PUSCH for a connected UE. However, NW cannot associate the Msg3 PUSCH repetition with a specific UE, it would be difficult for NW to avoid such collision. However, it can be up to UE implementation to transmit the Msg3 PUSCH repetition or PUCCH when collision happens. Even if the Msg 3 PUSCH repetition is not transmitted by UE implementation, it is still counted as one repetition.

	Intel
	Our view is that similar to Rel-15, even when PUCCH overlaps with PUSCH, it is up to UE how to handle this. This is a corner case that PUCCH carrying HARQ-ACK/CSI would overlap with Msg3 PUSCH. 

	Sharp
	It may happen when RACH-SR is triggered by RRC-connected UE and the network performs downlink scheduling within the random access procedure for the UE. For specific solution, UCI piggyback on PUSCH is not applicable with the reason indicated by vivo that the network cannot identify which UE is associated with the piggybacked UCI.

	Qualcomm
	The use case is not clear. The scope of this WI should be focused on CBRA, and for that, we don’t encounter this issue.
FL: CBRA with Msg3 repetition can also be requested for a UE in RRC connected mode, e..g., the following cases.  
1) DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
2) UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;

	CATT
	We share the same views as above companies that it should be up to UE’s implementation.

	Samsung 
	This could happen; it’s more likely to happen when msg3 repetition is enabled.
Recently URLLC has made the agreement the HP PUCCH vs RAR scheduled PUSCH, it’s upto UE to handle. I think we can leave this to UE implementation.

	Apple
	Out of scope
FL: Please find my reply to Qualcomm. 

	OPPO
	It could happen for RRC-connected UE. It can reuse Rel-16 handling, or leave it to UE’s implementation.

	Panasonic
	We share the same view as vivo and Intel. It is up to UE implementation to transmit the Msg.3 PUSCH repetition or PUCCH when collision happens. The number of Msg.3 PUSCH repetition should not be affected by such collision.

	Xiaomi
	We share the same view as Intel.

	CMCC
	Share the similar view as vivo and Intel. We could accept to leave this issue to UE implementation.

	LG Electronics
	It is not necessary to define special rule for handling the collision between PUCCH and msg3 PUSCH repetitions.

	Ericsson
	Follow the same conclusion made for msg3 without repetition in Rel-15.
FL: There seems no conclusion made in Rel-15.

	Lenovo, Motorola Mobility
	We think this is up to UE implementation to handle. 

	Nokia/NSB
	Not sure this discussion is in scope. 

	FL 
	FL suggests to leave more time for companies to think. So, the issue is closed for now. 



Proposal 7 is reserved. 
2.4 Counting on the basis of available slots for Msg3 repetition
In RAN1#104-e, the following WA was reached for counting the number of repetitions on the basis of available slots for Msg3 repetition. 
	Working assumption: The number of repetitions is counted on the basis of available slots for Type A PUSCH repetitions for Msg3.
· FFS: the determination of available slots.


In Rel-15/16, the following conditions are considered for determining whether a PUSCH repetition should be omitted for regular PUSCH repetition type A.
	For PUSCH repetition Type A, a PUSCH transmission in a slot of a multi-slot PUSCH transmission is omitted according to the conditions in Clause 9, Clause 11.1 and Clause 11.2A of [6, TS38.213]. 



The three Clauses (Clause 9, Clause 11.1 and Clause 11.2A), which have impacts on PUSCH transmission, are related to PUCCH overlapping, slot configuration/SFI and UL cancellation respectively. Companies’ views are summarized based on these related aspects. 
[bookmark: _Toc71571147][bookmark: _Toc71571328]At a high level, [1, Huawei, HiSilicon] proposes to further study the applicability of “enhancement on PUSCH repetition type A” for Msg3 repetition. [14, Samsung] proposes the reuse of the current Type A repetition for msg3 is preferred, while [16, Nokia/NSB] proposes to use Rel 17 logic to determine available slots for Msg3 transmission with repetition. [7, China Telecom] and [19, CMCC] propose to confirm the working assumption. 
Issue#8: Collision handing due to slot configuration (SFI is not configured)
If SFI is not configured, the following symbols are available symbols for Msg3 transmission according to current specification [4, ZTE]. 
· 1) Uplink symbols indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated
· 2) Flexible symbols indicated by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided.
· If a UE is only provided by tdd-UL-DL-ConfigurationCommon, and a symbol is indicated as flexible symbol by tdd-UL-DL-ConfigurationCommon, it is a common understanding that the flexible symbol can be used for Msg3 transmission.  
· If a UE is provided by both tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, and a symbol is indicated as flexible symbol by both tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, the flexible symbol is available for Msg3 transmission.
Meanwhile, the following symbols are not available for Msg3 transmission if SFI is not configured [4, ZTE].
· 1) Downlink symbols indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated
· 2) Symbols configured for SSB transmission 
· Note that, a symbol for a CORESET for Type0-PDCCH CSS set indicated by pdcch-ConfigSIB1 in MIB can be indicated as flexible symbol by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, which can be used for Msg3 transmission. In other words, as long as it is a flexible symbol indicated by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, it can be used for Msg3 transmission. 
When Msg3 PUSCH repetition is supported, whether the legacy rules can be applied should be further discussed. Companies’ views are summarized below.  
· Available UL slot for Msg3 PUSCH repetition depends on TDD-UL-DL-Configcommon and symbols configured for SSB transmission
· UL symbols indicated by TDD-UL-DL-Configcommon is determined as available slots for Msg3 repetition.
·  [2, OPPO], [4, ZTE], [5, vivo], [6, CATT], [7, China Telecom], [10, Intel], [12, Qualcomm], [15, ETRI], [13, Panasonic], [23, WILUS]
·  DL symbols indicated by TDD-UL-DL-Configcommon or symbols configured for SSB transmission are not available for Msg3 repetition. 
· [4, ZTE], [10, Intel]
·  Regarding flexible symbols indicated by TDD-UL-DL-Configcommon: 
· [2, OPPO], [5, vivo], [12, Qualcomm], [13, Panasonic]: Additional indication is considered to determine whether flexible slots indicated via TDD-UL-DL-Configcommon are available for Msg3 repetition.
· [5, vivo]: Similar as DCI format 2_0, support explicit indication, such as using RAR UL grant or DCI format 1_0 scrambled with RA-RNTI or DCI format 0_0 scrambled with TC-RNTI, to indicate the SFI of the upcoming slots. If at least one of the L allocated symbols in a slot are indicated as downlink or flexible, the slot is not available for type-A PUSCH repetition for Msg3.
· [12, Qualcomm]: A bit map can be signaled to indicate whether flexible symbols in a slot is considered for PUSCH repetition transmission or not.
· [13, Panasonic]: For Msg.3 initial transmission, UL grant scheduling Msg.3 is used for the indication of such slot. For Msg.3 retransmission, DCI format 0-0 with CRC scrambled by TC-RNTI is used for the indication of such slot.
· [4, ZTE], [17, Ericsson] proposes to further study the details. In [4, ZTE], it indicates that, if Msg3 repetition can be transmitted on flexible symbols, it becomes difficult for Gnb to keep the same occasions for Msg3 transmission among different Ues. This would cause ambiguity on where the Msg3 repetition would be transmitted at Gnb side. An example is shown in Figure 2.3.1. 
[image: ]
Figure 2.3.1 An example of transmission of Msg3 repetition.
· [23, WILUS]: For the first repetition of Msg3 PUSCH, a flexible symbol by tdd-UL-DL-ConfigurationCommon is used. For the remaining repetitions of Msg3 PUSCH, further study whether a flexible symbol by tdd-UL-DL-ConfigurationCommon is used or not.
· Available UL slots doesn’t depend on tdd-UL-DL-ConfigurationDedicated
· [18, Sharp], [4, ZTE], [6, CATT]?, [12, Qualcomm]?, [15, ETRI]?, [13, Panasonic]?
· FL understanding#1: For companies who also support Msg3 repetition can only be transmitted in UL symbols configured by tdd-UL-DL-ConfigurationCommon, they should be supportive that the available UL slots doesn’t depend on tdd-UL-DL-ConfigurationDedicated. 
· FL understanding#2: Even if a flexible symbol indicated by TDD-UL-DL-Configcommon can be used for Msg3 repetition (if agreed), no matter the flexible symbol is indicated as UL symbol or not by tdd-UL-DL-ConfigurationDedicated, the UE should still transmit Msg3 PUSCH repetition on this flexible symbol. If NW wants to avoid DL/UL interference, it’s better to not cause collision between Msg3 repetition and configuration of tdd-UL-DL-ConfigurationDedicated. 
Issue #8-1 Collision with TDD-UL-DL-Configcommon
First round
Based on above input, it seems companies have common understanding that available UL slot for Msg3 PUSCH repetition should at least depend on TDD-UL-DL-Configcommon and symbols configured for SSB transmission, while should not depend on tdd-UL-DL-ConfigurationDedicated. Whether and how to use the flexible configured by TDD-UL-DL-Configcommon can be FFS. 
Proposal 8-1: Available UL slot for Msg3 PUSCH repetition at least depends on TDD-UL-DL-Configcommon and symbols configured for SSB transmission. 
· UL symbols indicated by TDD-UL-DL-Configcommon is determined as available slots for Msg3 repetition.
· DL symbols indicated by TDD-UL-DL-Configcommon or symbols configured for SSB transmission are not available for Msg3 repetition. 
· FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon. 
Companies are encouraged to provide views on Proposal 8-1 above. 
	Company
	Comments

	vivo
	In vivo’s understanding, Msg3 PUSCH repetition only on UL slot is not a universal solution for this feature, flexible symbols can also be used for the Msg3 PUSCH repetition.
In TDD spectrum, one of the frame structure configurations is that all slots are configured as flexible by TDD-UL-DL-Configcommon, and the direction of slots/symbols are depended on RRC configured transmission and dynamic indication. If only uplink slot can be used for Msg3 PUSCH repetition, no slots are available for Msg3 repetition when all slots are semi-static ‘F’. Hence, mechnisms should be developed to support Msg3 PUSCH repetition on flexible symbols/slots. Note that in Rel-15/16, legacy UE can be scheduled to transmit Msg3 in flexible symbols/slots configured by TDD-UL-DL-Configcommon . 
Therefore, we suggest to revise the proposal as follows.
Proposal 8-1: Available UL slot for Msg3 PUSCH repetition at least depends on TDD-UL-DL-Configcommon and symbols configured for SSB transmission. 
· UL symbols indicated by TDD-UL-DL-Configcommon is determined as available slots for Msg3 repetition.
· DL symbols indicated by TDD-UL-DL-Configcommon or symbols configured for SSB transmission are not available for Msg3 repetition. 
· FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon. 
· Flexible symbols indicated by TDD-UL-DL-Configcommon can be determined as available resource for Msg3 PUSCH repetition.
· FFS How to use these flexible symbols.
FL: After going through the comments below, let’s keep flexible symbols open for now. 

	Intel
	For 2nd sub-bullet, it would be more clear to add flexible symbols for SSB transmission.
· DL symbols indicated by TDD-UL-DL-Configcommon or flexible symbols configured for SSB transmission are not available for Msg3 repetition. 
We are also fine with Vivo’s suggestion to consider flexible symbols for Msg3 repetition. 
Although we are fine with the proposal in principle, it would be good to wait once good progress in enhancement on PUSCH repetition type A is made. 
FL: Given Msg3 repetition could be transmitted in idle mode, the situation is different from regular PUSCH. So, it seems we anyway need to discuss this separately. 

	Sharp
	We support FL proposal.

	Qualcomm
	We propose the following update since there is no need to bring DL symbols and SSB in. However, when we discuss flexible symbols, SSB symbols discussion will be relevant. 
Proposal 8-1: Available UL slot for Msg3 PUSCH repetition at least depends on TDD-UL-DL-Configcommon and symbols configured for SSB transmission. 
· UL symbols indicated by TDD-UL-DL-Configcommon is determined as available slots for Msg3 repetition.
· DL symbols indicated by TDD-UL-DL-Configcommon or symbols configured for SSB transmission are not available for Msg3 repetition. 
FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon.
FL: Thanks for the suggestion. Though I think it more complete to keep the red deleted part, it’s also ok to keep it concise with only touching the available symbols.  

	CATT
	We are supportive to Qualcomm’s version.
It should be noted that exactly the flexible symbol bring the issues for Msg3 repetition, i.e. the semi-static flexible symbols can be changed to DL symbols by the UE-dedicated configuration. It is fair enough to put flexible as FFS. 
Qualcomm’s proposal is good enough with addressing something without ambiguity and not precluding anything.

	Samsung 
	Before we are going to the details, whether should we discuss to confirm the WA or not?
FL: Whether we can confirm the WA depends on whether companies have concerns on these details. So, FL suggests to begin with the details. 

	OPPO
	Fine with the proposal revised by Qualcomm. 
For the idle/inactive UE, the number of UL symbols indicated by TDD-UL-DL-Configcommon may be limited, and many symbols are indicated to flexible symbols if network wants to leave them for flexible scheduling. It is wasteful that flexible symbols are not used for Msg3 repetition, since they may be actually configured by TDD-UL-DL-ConfigDedicated or scheduled as UL symbols for RRC-connected Ues. Additional indication is preferred to indicate the use of a slot with flexible symbols indicated by TDD-UL-DL-Configcommon. 

	Panasonic
	We support the FL proposal in principle.
First sub-bullet should be revised as follows.
· UL symbols indicated by TDD-UL-DL-Configcommon is determined as available slots for Msg3 repetition.
For the second sub-bullet, we agree with Intel’s update.
For FFS on whether/how to use flexible symbols, it would be better to wait the discussion until the discussion on the determination of the available slots for PUSCH repetition Type A in RRC CONNECTED mode is concluded.
FL: Thanks for the suggestion. For your last comment, please find my reply to Intel. 

	Xiaomi
	We support FL proposal.

	China Telecom
	We are fine with Qualcomm’s modification.

	CMCC
	General fine with the proposal. The UL slots and symbols indicated by TDD-UL-DL-Configcommon could definitely be used for the Msg 3 repetition. How to use flexible symbols could be for further study.

	LG Electronics
	We want to discuss this topic with low priority. Rule for msg3 PUSCH repetition can be followed by that for enhancement for PUSCH repetition type A. It seems better to discuss on rule for availability for msg3 PUSCH repetition after the rule for determining availability for PUSCH repetition in agenda for enhancements for PUSCH repetition type A is agreed. 
FL: Please find my reply to Intel. Thanks for your consideration. 

	Ericsson
	Agree with the intention of using flexible symbols for msg3 repetition which is aligned with resource determination for legacy msg3 PUSCH transmission.
Furthermore, it’s not necessary to take SSB or other omission rules in Rel-15/Rel-16 into account for available slot determination. Precluding the slots with the set of symbols indicated as downlink by TDD-UL-DL-ConfigCommon is enough, wherein the set of symbols are at least partly overlapping with the symbols scheduled for Msg3 transmission. 
Whether Msg3 can be actually transmitted on the determined available slots will depend on the existing omission rules anyway.

Proposal 8-1: Available UL slot for Msg3 PUSCH repetition at least depends on TDD-UL-DL-Configcommon and symbols configured for SSB transmission. 
· UL or flexible symbols indicated by TDD-UL-DL-Configcommon is determined as available slots for Msg3 repetition.
· DL symbols indicated by TDD-UL-DL-Configcommon or symbols configured for SSB transmission are not available for Msg3 repetition. 
· FFS whether and how to Follow existing rules to use flexible symbols indicated by TDD-UL-DL-Configcommon. 
FL: Thanks for the suggestion. For the flexible parts, let’s keep it as FFS as commented by companies. 

	ETRI
	We support the proposal.

	WILUS
	We are fine with the FL’s proposal in principle. Regarding the FFS, at least the slot that is indicated by DCI to transmit Msg3 PUSCH can be scheduled in flexible symbols since Gnb can know whether the flexible symbols in DCI-indicated slot are available or not as in Rel-15/16. Therefore, we suggest to modify the proposal as follows:
Proposal 8-1: Available UL slot for Msg3 PUSCH repetition at least depends on TDD-UL-DL-Configcommon and symbols configured for SSB transmission. 
· UL symbols indicated by TDD-UL-DL-Configcommon is determined as available slots for Msg3 repetition.
· DL symbols indicated by TDD-UL-DL-Configcommon or symbols configured for SSB transmission are not available for Msg3 repetition. 
· FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon. 
· Flexible symbols indicated by TDD-UL-DL-Configcommon is determined as available slots for the slot that is indicated by DCI to transmit Msg3 repetition.
· FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon for the slot that is not indicated by DCI to transmit Msg3 repetition. 
FL: Thanks for the suggestion. Regarding the FFS point, let’s keep it a bit abroad for now, since I am afraid companies may have different understanding on your comments:’ at least the slot that is indicated by DCI to transmit Msg3 PUSCH can be scheduled in flexible symbols since Gnb can know whether the flexible symbols in DCI-indicated slot are available or not as in Rel-15/16.’ 

	FL
	Based on above comments/suggestions, the proposal is updated as follows. 
Proposal 8-1-v1: Available UL slot for Msg3 PUSCH repetition at least depends on TDD-UL-DL-Configcommon and symbols configured for SSB transmission. 
· UL symbols indicated by TDD-UL-DL-Configcommon is determined as available slots for Msg3 repetition.
· DL symbols indicated by TDD-UL-DL-Configcommon or symbols configured for SSB transmission are not available for Msg3 repetition. 
· FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon. 


	Huawei, Hisilicon
	Suggest to remove “at least”. It seems to leave a door for some dynamic signalling for initial access, which does not make sense. 
The first subbullet needs some clarification. With “determined as available”, does it mean a special slot with only a few UL symbol is also determined available for actual Msg3 repetition even it has less symbol than TDRA indicates? Please note that the Msg3 repetition is based on Type A which requires the same number of symbols indicated in each slot. It is not necessary to transmit Msg3 repetition on special slots with many symbols wasted on the normal UL slot. We suggest to remove the first subbullet, or please clarify the meaning of “determined”.

	Ericsson2
	Looks fine to FFS flexible symbols and also fine to remove the “at least”.

	Vivo
	Fine to Proposal 8-1-v1 as a compromise, and we are not ok to remove ‘at least’.

	Intel
	We share similar view as Huawei that it is not clear to us that if the number of UL symbols is less than allocated number of symbols for Msg3 repetition, UE can still transmit the Msg3. In our view, this should not be the case. Suggest to clarify this.  

	Sharp
	We are fine to remove “at least”. We are OK with FL proposal.

	Xiaomi
	We are fine to remove “at least”. We are OK with FL proposal.



Second round
On top of Proposal 8-1-v1, 4 companies (Huawei, Hisilicon, Ericsson, Sharp, Xiaomi) proposed to delete the ‘at least’ in the main bullet. On the other hand, it is expected 5 companies (OPPO, vivo, Qualcomm, Panasonic, WILUS) would not agree on this. Because the 5 companies proposed to use additional indication to use the flexible symbols indicated by TDD-UL-DL-Configcommon. In such situation, FL suggests deleting ‘at least’, which doesn’t mean we have to consider other signal, and it also doesn’t mean it will only depend on TDD-UL-DL-Configcommon either. Instead, we can leave this to FFS, and one example is added in the FFS bullet to reflect this. 
@Huawei, Hisilicon, Intel, Thanks for the suggestion. One sub-bullet is added to clarify the definition of available slot. Note, the wording is try to use similar wording as defined in the specification. 
Proposal 8-1-v2: Available slot for Msg3 PUSCH repetition at least depends on TDD-UL-DL-Configcommon. 
· UL symbols indicated by TDD-UL-DL-Configcommon is determined as available for Msg3 repetition.
· FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon.
· E.g., introducing additional indication to use the flexible symbols. 
· A slot is determined as available for Msg3 repetition only if,
· the first symbol is an available symbol, and 
· the consecutive symbols starting from the first symbol and equal to or larger than the number of symbols allocated for Msg3 repetition in one slot, are all available symbols. 

	Company
	Comments

	OPPO
	Support the proposal. Additional indication to indicate whether the flexible symbols indicated by TDD-UL-DL-Configcommon are available is important to allow efficient Msg3 repetition transmission. For the third main bullet, it is advised that it can be simplified to the following:
· A slot is determined as available for Msg3 repetition only if,
· the symbols allocated for Msg3 repetition in the slot are all available symbols

	Sharp
	We support FL proposal. OPPO’s suggestion seems also good.

	Samsung 
	Generally fine. However,
For first bullet, with the FFS, I think it’s fair to keep the “at least”, no? I see some company may not prefer to have it with not supporting additional usage in F symbols, but this is only logically right with at least.
For second bullet, we think Oppo’s revision is more accurate. We have confusion on previous wording that “the first symbol is an available symbol”, is for first symbol for a slot or first slot for the SLIV, and the second sub-bullet is somehow complex.

	Panasonic
	We are fine with the proposal.

	Intel
	We are fine with the proposal in principle. For the first FFS, we do not think we need e.g.,.. and suggest to remove it as follows:
· FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon.
· E.g., introducing additional indication to use the flexible symbols. 


	CATT
	We are fine with the proposal except the last main bullet. We think it has been covered by the first and second bullet.
FL: The first two bullets are in symbol level, while the last one is in slot level. As discussed in the first round, the intention of the last bullet is to clarify that if only part of the symbols of one repetition are available in one slot, the slot will not be available, which is to follow the logic of repetition type A based PUSCH. 

	Vivo
	Fine with the proposal, and agree with oppo’s revision.

	Ericsson-2rd
	Similar view as Intel that we do not see the need to introduce additional signaling on whether flexible symbols is needed and propose to delete the example “E.g., introducing additional indication to use the flexible symbols.”. FFS bullet is enough. 
Similar to discussions on available slot determination for Type A PSUCH repetition, available slot is just a slot counted as one of the repetitions, whether actual transmission happens on the slot will follow legacy msg3 PUSCH omission rules.


	Xiaomi
	We are fine with the proposal with OPPO’s modification.

	WILUS
	We are generally fine with the proposal. However, we don’t consider additional indication to use flexible symbols. Instead, we propose to use flexible symbols in a slot, which is indicated by RAR UL grant or DCI format 0_0 with CRC scrambled by TC-RNTI (e.g., the first repetition of Msg3 PUSCH). Note that Msg3 PUSCH without repetition can be scheduled on flexible symbols in Rel-15/16. Thus, flexible symbols indicated by DCI directly with K2 value can be regarded as available for Msg3 PUSCH transmission. We propose to add sub-bullet on the FFS as follows: 
· FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon.
· E.g., introducing additional indication to use the flexible symbols. 
· For the flexible symbols in a slot, which is indicated by K2 value via RAR UL grant or DCI format 0_0 with CRC scrambled by TC-RNTI.
FL: Thanks for further clarification of your position. What your are proposing seems that a flexible symbol configured by TDD-UL-DL-Configcommon is available as long as it is scheduled for Msg3 repetition. I understand this is the same as Rel-15/16, but it seems other companies propose that the flexible symbol cannot be used or can be used with additional signaling. So, different rules could be considered, and we may not be able to add the proposed bullet at this point. The details for flexible symbols are pending for further discussion.  

	LG
	We are generally fine with the proposal. Similar view with Intel. We suggest to remove the ‘e.g. introducing additional …. To use the flexible symbols’.

	CMCC
	We are fine with current version. And if Msg 3 repetition only depends on the UL slots, in some situation such as a configuration with many flexible slots, Msg 3 repetition could not be used in an efficient way. We are open to discuss the FFS point on whether or how to use the flexible symbols. 

	Nokia/NSB
	Fine with OPPO and Intel’s suggestions. For the first bullet, there is typo:
· UL symbols indicated by TDD-UL-DL-Configcommon is are determined as available for Msg3 repetition.
FL: Thanks for spotting this ^_^. 

	FL
	@CATT, WILUS, please find my inline reply above. 
@All, For the last bullet, the intention of using the proposed wording is to try to reuse similar wording as used in the specification for PUCCH repetition as copied below (It seems no explicit descriptions for PUSCH repetition in the spec, so I tried to use the one for PUCCH). But, OPPO’s proposed version would be also fine by adding ‘consecutive’, i.e., the consecutive symbols allocated for Msg3 repetition in the slot are all available symbols.
From FL perspective, either way is ok, and fine to go with the simple one proposed by OPPO.  
For unpaired spectrum, the UE determines the  slots for a PUCCH transmission starting from a slot indicated to the UE as described in Clause 9.2.3 for HARQ-ACK reporting, or a slot determined as described in Clause 9.2.4 for SR reporting or in Clause 5.2.1.4 of [6, TS 38.214] for CSI reporting and having
-	an UL symbol, as described in Clause 11.1, or flexible symbol that is not SS/PBCH block symbol provided by startingSymbolIndex in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4 as a first symbol, and
-	consecutive UL symbols, as described in Clause 11.1, or flexible symbols that are not SS/PBCH block symbols, starting from the first symbol, equal to or larger than a number of symbols provided by nrofsymbols in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4

@All, as summarized at the beginning of this round of discussion, it is fair to at least keep one of the following:
·  ‘at least’ in the main bullet, or
·  The example under the FFS point, i.e., ‘E.g., introducing additional indication to use the flexible symbols.’
The reason is that, 4 companies (Huawei, Hisilicon, Ericsson, Sharp, Xiaomi) proposed to delete the ‘at least’ in the main bullet in the first round. On the other hand, 4 companies (OPPO, vivo, Qualcomm, Panasonic) proposed to use additional indication to use the flexible symbols indicated by TDD-UL-DL-Configcommon, which means ‘at least’ should be kept there. Given we all agree to have the FFS, and there are potential other signaling it should depend on, FL suggests to fallback to the following proposal, which is more self-justifying. 
Proposal 8-1-v3: Available slot for Msg3 PUSCH repetition at least depends on TDD-UL-DL-Configcommon. 
· UL symbols indicated by TDD-UL-DL-Configcommon are determined as available for Msg3 repetition.
· FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon.
· E.g., introducing additional indication to use the flexible symbols. 
· A slot is determined as available for Msg3 repetition only if the consecutive symbols allocated for Msg3 repetition in the slot are all available symbols. 

	FL
	With reaching the following agreements, this issue is closed for this meeting.
Agreement: Available slot for Msg3 PUSCH repetition depends on TDD-UL-DL-Configcommon. 
· A slot is determined as available for Msg3 repetition only if the consecutive symbols allocated for Msg3 repetition in the slot are all available symbols. 
· UL symbols indicated by TDD-UL-DL-Configcommon are determined as available for Msg3 repetition.
· FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon.




Issue #8-2 Collision with tdd-UL-DL-ConfigurationDedicated
First round
Proposal 8-2: Available UL slot for Msg3 PUSCH repetition doesn’t depend on tdd-UL-DL-ConfigurationDedicated. 
Companies are encouraged to provide views on Proposal 8-2 above. 
	Company
	Comments

	vivo
	Support this proposal.

	Sharp
	We support FL proposal.

	Qualcomm
	Support. When UE performs CBRA, only TDD-UL-DL-Configcommon is available.

	CATT
	Support.

	Apple
	Support the intention. For the initial acquisition when UE is not configured with dedicated tdd configurations the proposal is fine, but for other scenarios, if UE is configured with dedicated tdd configurations, then there should be more clarity on flexible symbols… 
FL: The intention is, no matter the UE is configured with dedicated tdd configurations or not, the available slot for Msg3 PUSCH repetition doesn’t depend on it. The main reason is Gnb doesn’t know which UE is current transmitting Msg3 repetition for CBRA, if some of Ues configured with dedicated tdd configuration while some others not, it would cause ambiguity for Gnb about where the Msg3 repetition is actually transmitted, similar as Figure 2.3.1 shown above. 

	OPPO
	We support the proposal. 

	Panasonic
	We support the FL proposal.

	Xiaomi
	Support.

	China Telecom
	We support this proposal.

	NTT DOCOMO
	Support the proposal.

	CMCC
	Support.

	LG Electronics
	We want to discuss this topic with low priority. 
FL: As replied above, we anyway need to discuss available slot for Msg3 repetition since it has different situation as regular PUSCH. 

	Ericsson
	At least for CBRA, it cannot be used.

	Spreadtrum
	We support FL proposal.

	ETRI
	Support the proposal.

	WILUS
	We support the FL’s proposal.

	Nokia/NSB
	This proposal seems to preclude the use of tdd-UL-DL-ConfigurationDedicated in all possible events in which CBRA can be used (at least 9 other than initial access in NR). Is this the intention of the proposal?
FL: Yes. Please find my reply to Apple

	FL
	The proposal is updated as follows. 
Proposal 8-2-v1: Available UL slot for Msg3 PUSCH repetition doesn’t depend on tdd-UL-DL-ConfigurationDedicated for CBRA procedure. 


	Huawei, HiSilicon
	OK

	Ericsson2
	Fine.

	Intel
	We are fine with the proposal.

	Sharp
	We support FL proposal.

	Xiaomi
	We support FL proposal.



Second round
It seems the following proposal (with deleting ‘for CBRA procedure’ as other agreements) is acceptable for all companies involved in the first round of discussion. 
Proposal 8-2-v2: Available slot for Msg3 PUSCH repetition doesn’t depend on tdd-UL-DL-ConfigurationDedicated.
	Company
	Comments

	OPPO
	We support the proposal.

	Sharp
	We support FL proposal.

	Samsung 
	We are fine.

	Panasonic
	We are fine with the proposal.

	Intel
	We are fine with the proposal. 

	China Telecom
	We are fine with the proposal.

	CATT
	We support the proposal.

	Vivo
	Support.

	Ericsson-2rd
	Since this is semi-static signalling (not dynamic signaling), maybe allowing the tdd-UL-DL-ConfigurationDedicated to be used for available slot determination for msg3 repetition in case of CFRA could be more reasonable, given the discussions in Type a PUSCH repetition agenda. We’re open to discuss this.
FL: As agreed in SI phase, we agreed that any optimization specific for CFRA is not considered. In such case, it seems no need to consider CFRA as one special case. 

	Xiaomi
	We are fine with the proposal.

	WILUS
	We support the FL’s proposal.

	LG Electronics
	Thanks for FL’s kind comment. I understand your intention. We can discuss in parallel.
Also, we are fine with the proposal 8-2-v2.

	CMCC
	Fine with the proposal. 

	Nokia/NSB
	Fine with the proposal.

	FL
	It seems the proposal is agreeable. 

	FL
	With reaching the following agreements, this issue is closed for this meeting.
Agreement: Available slots for Msg3 PUSCH repetition do not depend on tdd-UL-DL-ConfigurationDedicated.



Issue#9: Collision handing due to dynamic SFI
If dynamic SFI is configured, the Rel-15/16 legacy UE behavior for collision handling of Msg3 transmission is summarized below. 
· If dynamic SFI is configured, a UE does not expect collision between Msg3 transmission and SFI indication.
· If dynamic SFI is configured and the DCI format 2_0 is detected by UE, the flexible symbols indicated by the DCI format 2_0 are available symbols for Msg3 transmission.
· If dynamic SFI is configured and while DCI format 2_0 is not detected by UE, the flexible symbols indicated by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided are available symbols for Msg3 transmission.
Msg3 repetition can also be requested for a UE in RRC connected mode, e..g., the following cases.  
(1) 	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
(2) UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;
Thus, it is necessary to discuss whether available slot for Msg3 repetition should depend on dynamic SFI. 
Two companies [4, ZTE], [18, Sharp] provide views on this issue, and they both propose that dynamic SFI is not applied to determine the available slots for Msg3 PUSCH repetition. In other words, dynamic SFI will not impact the transmission of Msg3 repetition.  
In addition, [6, CATT], [12, Qualcomm], [15, ETRI] and[13, Panasonic] also support Msg3 repetition can only be transmitted in UL symbols configured by tdd-UL-DL-ConfigurationCommon. For these companies, they should be also supportive that the available UL slots doesn’t depend on dynamic SFI. 
First round
Based on above analysis, FL suggests to begin with the following proposal. 
Proposal 9: Available UL slot for Msg3 PUSCH repetition doesn’t depend on dynamic SFI. 
Companies are encouraged to provide views on Proposal 9 above. 
	Company
	Comments

	vivo
	support

	Intel
	Although we are fine with the proposal in principle, it would be good to wait once good progress in enhancement on PUSCH repetition type A is made.

	Sharp
	We support FL proposal.

	Qualcomm
	Support. When UE performs CBRA (which is the scope of this WI), only TDD-UL-DL-Configcommon is available. 

	CATT
	Support.

	Apple
	Again this depends whether or not UE is indicated to monitor 2-0 (should not be the case for the initial acquisition…). Suggest to add “for the CBRA” in front of the proposal…

	OPPO
	Support

	Panasonic
	We support the FL proposal.

	Xiaomi
	Support

	China Telecom
	Support.

	NTT DOCOMO
	Support the proposal.

	CMCC
	Support. 

	LG Electronics
	We want to discuss this topic with low priority.

	Ericsson
	At least for CBRA, this can not be used.

	Spreadtrum
	We support FL proposal.

	ETRI
	Support the proposal.

	WILUS
	We support the FL’s proposal.

	Lenovo, Motorola Mobility
	We support FL’s proposal.

	Nokia/NSB
	Support.

	FL
	Similar to proposal 8-2, the proposal is updated as follows
Proposal 9-v1: Available UL slot for Msg3 PUSCH repetition doesn’t depend on dynamic SFI for CBRA procedure. 

	Huawei, HiSilicon
	OK

	Ericsson2
	We’re fine to remove “UL”.
However, since this is the dynamic SFI, as we discussed in available slot determination for Type A PUSCH repetition, even when UE is in RRC connected mode, dynamic signaling may be not able to be used for determination of available slot due to potential misalignment between gNB and UE.
With that, we do not need to add “for CBRA procedure” in this proposal.

	vivo
	We suggest to make clear that the ‘dynamic SFI’ is DCI format 2-0 in Rel-15/16, this proposal should not preclude dynamic indication of available slots in forms of SFI in dynamic signaling other than DCI format 2-0. Hence, we suggest the following revision.
Proposal 9-v1: Available UL slot for Msg3 PUSCH repetition doesn’t depend on dynamic SFI in DCI format 2-0 for CBRA procedure.

	Intel
	We are fine with the proposal.

	Sharp
	We support FL proposal.

	FL 
	FL suggests to leave more time for companies to think. So, the issue is closed for now. 
Agreements: 
Available slot for Msg3 PUSCH repetition doesn’t depend on dynamic SFI in DCI format 2-0.


Issue#10: Collision handing due to UL CI
In RAN1#98bis, it was agreed that RACH related UL transmissions cannot be cancelled by UL CI. 
	Agreements:
· SRS can be cancelled by UL CI
· PUCCH cannot be cancelled by UL CI
· RACH related UL transmissions cannot be cancelled by UL CI, including MSG 1/3 in case of 4-step RACH, MSG A in case of 2-step RACH.



[4, ZTE] proposes that similar approach can be considered for Rel-17 Msg3 repetition. That is, UL CI will not impact the transmission of Msg3 repetition. 
[18, Sharp]: The determination of available slots shouldn’t be affected by scheduling/triggering of high priority PUCCH/PUSCH or cancellation indication. 
First round
Based on above input, FL suggests to begin with the following proposal. 
Proposal 10: Msg3 PUSCH repetition cannot be cancelled by UL CI, i.e., available UL slot for Msg3 PUSCH repetition doesn’t depend on UL CI.
Companies are encouraged to provide views on Proposal 10 above. 
	Company
	Comments

	vivo
	support

	Intel
	Proposal 10 may be revised as follows:
Proposal 10: Msg3 PUSCH repetition cannot be cancelled by UL CI, i.e., available UL slot for Msg3 PUSCH repetition doesn’t depend on UL CI.

Although we are fine with the proposal in principle, it would be good to wait once good progress in enhancement on PUSCH repetition type A is made.

	Sharp
	We support FL proposal.

	Qualcomm
	The spec and RAN1#98b agreements are already clear that RACH related UL transmissions cannot be cancelled by UL CI. Here, UL transmissions is already clear to include Msg3 repetitions.
FL: The agreements were for Rel-16. To be clear, it’s better to explicitly have another agreement for Rel-17 Msg3 repetition. 

	CATT
	Agree with Intel and Qualcomm.

	Apple
	ULCI is not applicable to RACH, as QC mentioned

	OPPO
	For RRC-Connected UEs, if UEs are configured to monitor UL CI, available UL slot for Msg3 PUSCH repetition can depend on UL CI. The Msg3 PUSCH repetition may last several UL slots, which may have more impacts on URLLC PUSCH transmission, compared to legacy Msg3 transmission. It seems not severe if part of Msg3 PUSCH repetition are cancelled by UL CI. 
FL: The main issue is gNB doesn’t know which UE is current transmitting Msg3 repetition for CBRA. If some of UEs received UL CI while others are not, gNB would not know which UE should cancel the repetition, and it would cause ambiguity for gNB about where the Msg3 repetition is actually transmitted. 
For idle/inactive UEs, UEs can not receive UL CI. It is natural that available UL slot for Msg3 PUSCH repetition doesn’t depend on UL CI.

	Panasonic
	We support the FL proposal.

	Xiaomi
	Support

	NTT DOCOMO
	Support the proposal.

	CMCC
	Support the proposal.

	LG Electronics
	We want to discuss this topic with low priority.

	Ericsson
	Agree and no spec. impact is needed.

	ETRI
	Agree with the proposal.

	WILUS
	We support the FL’s proposal.

	Nokia/NSB
	Agree with Intel and Qualcomm.

	FL
	Similarly, the proposal is updated as follows. 
Proposal 10-v1: Available UL slot for Msg3 PUSCH repetition doesn’t depend on UL CI for CBRA procedure.

	Huawei, HiSilicon
	OK

	Ericsson2
	We’re fine to remove “UL”.
However, since this is the dynamic CI, as we discussed in available slot determination for Type A PUSCH repetition, even when UE is in RRC connected mode, dynamic signaling may be not able to be used for determination of available slot due to potential misalignment between gNB and UE.
With that, we do not need to add “for CBRA procedure” in this proposal.

	Intel
	We are fine with the proposal. The update from Ericsson2 also looks good to us. 

	Sharp
	We support FL proposal. We are also OK with Ericsson’s modification.

	FL 
	FL suggests to leave more time for companies to think. So, the issue is closed for now. 
Agreements: 
Available slot for Msg3 PUSCH repetition doesn’t depend on UL CI.


2.5 Support of other enhancements studied for regular PUSCH for Msg3 repetition
Issue#11: Support of TB processing over multi-slot PUSCH for Msg3 
Based on companies’ input, the support of TB processing over multi-slot PUSCH for Msg3 initial/re-transmission is summarized as follows. 
· Support TB processing over multi-slot PUSCH for Msg3 repetition 
· Support: [2, OPPO], 
· Not support: [4, ZTE]
· FFS: [14, Samsung], [25, CATT]
Given the limited interests and this is also related to the discussion in AI 8.8.2, FL suggests to postpone the discussion to later RAN1 meetings. 
Proposal 11 is reserved. 
Issue#12: Support of joint channel estimation for Msg3 repetition 
Based on companies’ input, the support of joint channel estimation for Msg3 initial/re-transmission is summarized as follows. 
·  Support joint channel estimation for Msg3 repetition 
·  Support: [1, Huawei, HiSilicon], [2, OPPO], [4, ZTE], [19, CMCC], [20, NTT DOCOMO], [25, CATT]
· [1, Huawei, HiSilicon]: Rel-17 Inter-slot frequency hopping enhancements for PUSCH can be reused for Msg3 PUSCH repetition, such as inter-slot frequency hopping with inter-slot bundling and the frequency offset number.
·  Most of above companies also support inter-slot frequency hopping with inter-slot bundling. 
·  Not support:[12, Qualcomm]
· FFS: [14, Samsung]
Some companies also provide evaluation results for joint channel estimation for Msg3 with the following observations. 
	[4, ZTE]: Cross-slot channel estimation among 4 Msg3 repetitions can provide about 1 dB gain. Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation per bundle can provide additional performance gain for Msg3 repetition.
[24, CMCC]: The joint channel estimation could bring additional 1.75dB coverage gain when 2 slot repetitions are considered.



First round
Considering the good support of joint channel estimation for Msg3 from companies, FL suggests to first discuss the following questions. Companies are encouraged to provide views on the two questions below. 
Q 2.4-1: Based on the requirements replied from RAN4, is there any difference on maintaining phase continuity and power consistence for Msg3 PUSCH repetition during RACH procedure compared to regular PUSCH/PUCCH? 
	Company
	Comments

	vivo
	Maintaining phase continuity and power consistency may subject to UE capability, which is not aware to NW during initial access procedure. Hence, NW can hardly perform JCE on Msg3 repetitions.

	Intel
	This needs mandatory support of joint channel estimation for UE and gNB needs to always perform joint channel estimation for Msg3 PUSCH repetition. 

	Qualcomm
	Phase continuity maintenance at UE is UE capability. In addition, there are many difference use-cases as discussed in regular PUSCH/PUCCH, each use case may end up with a UE capability.
If JCE is supported for Msg3, we need to introduce a UE capability on supporting JCE during RACH and further limit the applicability/use-case.  

	CATT
	It may be better to touch this topic after we have a big picture on JCE.

	Apple
	To us the question is not about requirements to keep phase continuity in Msg3. Even if UE is capable to keep phase continuity, UE needs to indicate somehow such capability which is not really possible for CBRA, unless we go with further PRACH partitioning which is not desired. In short, the pros and cons are not well-justified.

	NTT DOCOMO
	There are two options that UE can assume the phase and power continuity between Msg3 repetitions: all UEs supporting Msg3 repetitions support JCE or UE indication about supporting JCE. We prefer making JCE the mandatory feature for UEs supporting Msg3 repetitions.

	CMCC
	From our side, we do not see the difference on maintaining the power consistency and phase continuity between Msg 3 PUSCH and regular PUSCH/PUCCH. We accept the opinions that in the initial access procedure, there is no opportunities to report the UE capability in a regular way. But if the Msg 3 PUSCH repetitions could be transmitted in the consecutive slots, there is an opportunity to utilize the JCE. Only an additional indication is needed to provide a clue to gNB that JCE could be used for those repetitions.  

	LG Electronics
	We want to discuss this topic with low priority.

	Ericsson
	Do not support JCE for Msg3 given concerns raised by companies on the capability indication. It would be hard to force all msg3 capable UEs to support phase coherence for JCE, and additional PRACH resource partitioning may be needed otherwise.

	Spreadtrum
	Without knowing the JCE ability, it is difficult for gNB to perform JCE on Msg3. If support this feature, the time domain window for JCE on Msg3 repetition also needs to be further studied.

	FL
	Based on the comments received so far, let’s close the discussion for now. 



Q 2.4-2: Is there any additional standard effort to support joint channel estimation for Msg3 PUSCH repetition on top of that is discussing in AI 8.8.1.1? 
	Company
	Comments

	vivo
	Probably YES. 
Even if we assume all Rel-17 UEs are able to maintain phase continuity and power consistency, the mechanisms on how to determine DMRS bundling window is still under discussion in AI 8.8.1.3, some additional effort may be needed, if JCE is also extended to Msg3 PUSCH repetition.
First, as mention in our response to Q 2.4-1, if UE capability is not aware to NW, what is the default assumption on UE capability on DMRS bundling window size during initial access procedure should be discussed.
Besides, if DMRS bundling window is determined based on dynamic indication, how to indicate the information in RAR UL grant or PDCCH with TC-RNTI should be considered.
If duration for maintaining phase continuity and power consistency is determined based on semi-static configuration, which may include the DL reception and UL transmission in between the Msg3 PUSCH repetitions, which may break phase continuity. The issue comes up again that connected UE may be configured or indicated with more DL receptions and UL transmission compared with idle UEs. If Connected UE are not be able to maintain phase continuity and power consistency within the window due to these transmissions, and considering NW can not aware of from which UE the Msg3 repetition is transmitted, NW are not sure whether UE can maintain phase continuity and power consistency during the window determined from idle UE perspective. In this case, NW may perform channel estimation in conservative manner, i.e., does not perform joint channel estimation.
Additional efforts to address these issues may be non-negligible.

	Qualcomm
		UE capability on supporting JCE during RACH and further limitation on the applicability/use-case need to be discussed.

	CATT
	It may be better to touch this topic after we have a big picture on JCE.

	Apple
	Yes, see our comments to previous question

	CMCC
	As discussed for the last question, we do not need to support all the cases discussed in the JCE. Only the repetitions in the consecutive slots for Msg 3 PUSCH are proposed to be supported. And the standard effort would be focus on the indication of UE capability to support the JCE.

	LG Electronics
	We want to discuss this topic with low priority.

	Ericsson
	See our earlier comments.

	Nokia/NSB
	Yes. Moreover, even if we assumed that UE can support JCE with no need for capability isgnaling (it is just a hypothesis), if JCE framework is to be applied for Msg3 repetitions, this implies RAN1 must specify in such a way that it is possible to configure it per cell via broadcast signalling. This may further complicate discussions in AI 8.8.1.3, which are already quite complex. This may even lead to two different versions of JCE, i.e., RRC_INACTIVE and RRC_CONNECTED. From our perspective, this would not be desirable.

	FL
	Based on the comments received so far, let’s close the discussion for now. 



Proposal 12 is reserved. 

2.6 Early termination of Msg3 repetition
Issue#13: Early termination of Msg3 repetition
In Rel-15/16 RACH procedure, a UE starts the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission. The UE shall monitor PDCCH for Contention Resolution while the ra-ContentionResolutionTimer is running. If Msg3 repetition is enabled, then it needs to discuss whether the ra-ContentionResolutionTimer can start or re-start after one repetition instead of after all repetitions. 
[image: ]
Figure 2.4.1 Early termination for Msg3 repetition
Based on the following texts from TS 38.321, each repetition for PUSCH is regarded as one re-transmission for regular PUSCH repetition in TS38.321. Then, for Msg3 PUSCH repetition, it is possible that MAC will use the same definition.
	The maximum number of transmissions of a TB within a bundle of the dynamic grant or configured grant is given by REPETITION_NUMBER as follows:
-	For a dynamic grant, REPETITION_NUMBER is set to a value provided by lower layers, as specified in clause 6.1.2.1 of TS 38.214 [7];
-	For a configured grant, REPETITION_NUMBER is set to a value provided by lower layers, as specified in clause 6.1.2.3 of TS 38.214 [7].
If REPETITION_NUMBER > 1, after the first transmission within a bundle, at most REPETITION_NUMBER – 1 HARQ retransmissions follow within the bundle. For both dynamic grant and configured uplink grant, bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle, HARQ retransmissions are triggered without waiting for feedback from previous transmission according to REPETITION_NUMBER for a dynamic grant or configured uplink grant unless they are terminated as specified in clause 6.1 of TS 38.214 [7]. Each transmission within a bundle is a separate uplink grant delivered to the HARQ entity.



In such case, there could be two interpretations:
· Interpretation 1: Each HARQ retransmission is one repetition and the timer could be re-started in the first symbol after the end of HARQ retransmission i.e., each repetition. Then, it seems MAC specification would support early termination of Msg3 repetition if no further specification change would be made. 
· [1, Huawei, HiSilicon]?, [4, ZTE], [5, vivo], [14, Samsung], [18, Sharp]
· Interpretation 2: The Msg3 transmission in RAN2 specification includes all repetitions, i.e., the timer should start or restart in the first symbol after the end of all Msg3 repetitions. 
· [6, CATT], [16, Nokia/NSB], [26, OPPO]
	5.1.5	Contention Resolution
Once Msg3 is transmitted the MAC entity shall:
1>	start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission;



[1, Huawei, HiSilicon]: If early termination for Msg3 PUSCH repetition is supported, then the time for a UE to start/restart ra-ContentionResolutionTimer and start PDCCH monitoring should be configurable by gNB.
First round
Based on the input, companies have different interpretations on the start of contention resolution timer. Given this falls into RAN2 scope, it’s better to first ask RAN2 interpretation on this issue. Therefore, the following proposal is provided for further discussion.    
Proposal 13: Send an LS to RAN2 to ask their interpretation on the start of ra-ContentionResolutionTimer for Msg3 repetition. 
Companies are encouraged to provide views on Proposal 13 above. 
	Company
	Comments

	vivo
	Generally, support this proposal.
Based on our discussion in R1-2104380, early termination of Msg3 repetition have been supported, if UE detect Msg4 before all Msg3 repetitions are completed, if Msg3 repetition is supported without RAN2 specification change.
According to TS 38.321, when Msg4 is received, UE would stop ra-ContentionResolutionTimer, and the subsequent UE behaviors are summarized as follows.
· Case 1: If Contention Resolution Identity in the MAC CE matches the CCCH SDU
· Consider this Contention Resolution successful;
· Finish the disassembly and demultiplexing of the MAC PDU;
· Consider this Random Access procedure successfully completed;
· Flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer.
· Case 2: Otherwise, (Contention Resolution Identity in MAC CE Not matches the CCCH SDU)
· Discard the TEMPORARY_C-RNTI;
· Consider Contention Resolution Not successful and discard the successfully decoded MAC PDU;
· Flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer.
For both two cases, UE would not transmit the remaining Msg3 repetitions. 
For case 1, the RA procedure is successfully completed…
And for case 2, the detected Msg4 is intended for another UE, and UE may not continue transmission of the remaining Msg3 repetitions, since the HARQ buffer is flushed. However, if early termination is not supported for this case, UE continues the remaining Msg3 repetition, and if detected by NW, successful contention resolution can also be achieved without initiate a new RACH attempt, if enhanced contention resolution mechanisms are developed by RAN2, and the access delay can be reduced. For example, a new TC-RNTI can be provided in a later Msg4, since the TC-RNTI provided in RAR has been allocated to other UE in the previous Msg4. An illustration of the enhanced contention resolution is shown in following figure.


Hence, we suggest to ask RAN2 whether contention resolution mechanism should be enhanced if Msg3 repetition is supported, including
· (re)starting of ra-ContentionResolutionTimer
· Potential contention resolution for multiple UEs, if NW detects Msg3 from more than 1 UEs in the multiple repetitions.
· Other issues identified by RAN2, if any?


	Intel
	We are fine to ask RAN2 regarding the meaning of ra-ContentionResolutionTimer in case of Msg3 repetition. 

	Sharp
	We feel that, if current specification of TS38.321 is interpreted with msg3 PUSCH repetition, the early termination is already supported. However, the important thing to be discussed in RAN1 should be whether to support early termination or not? Based on the decision, we can send a LS to RAN2 to ask for studying any specification update for TS38.321, if any.

	Qualcomm
	We don’t see the need to send LS now. The issue of early termination can be discussed later after the discussion on joint channel estimation (because it may become related to joint channel estimation and the capability of UE for maintaining phase continuity, due to the impact of DL monitoring in the middle of Msg3 repetitions). The result of further discussion in RAN1 (on the issue of early termination) can be used for clarifying the text in RAN2 specification, for the case of Msg3 repetition (and be indicated to RAN2 in an LS at that time).  

	CATT
	There are still different understandings in RAN1. We don’t think the LS is needed before sufficient discussion in RAN1 is achieved.

	Samsung 
	RAN1 just discuss when and how UE do DCI monitoring, i.e., whether support it after first repetition or have to wait until the full repetitions ends.
Then we send RAN2 about this decision, and let them decide how to handle the resolution timer behaviour.

	OPPO
	This issue is related to earlier termination of Msg3 repetition according to PDCCH monitoring for Msg4. If the repetition number is determined and indicated by gNB to reach required coverage, gNB is likely to decode Msg3 successfully after combine most of the Msg3 PUSCH repetition.
If Msg3 is not decoded successfully by gNB before the end of Msg3 (re-)transmission, it will bring additional power consuming for UE PDCCH monitoring. During the Msg3 repetition, there may be less DL symbols for PDCCH monitoring. Additionally, if the Contention Resolution timer starts before the end of Msg3 (re-)transmission, the duration of Contention Resolution timer is actually enlarged compared to Rel-15, considering the case that gNB can not receive Msg3 successfully and transmit Msg4 before the end of Msg3 (re-)transmission.
In our view, the earlier termination of Msg3 repetition is not preferred, which may require more the PDCCH monitoring for Msg4. 

	Panasonic
	We are OK to send LS to RAN2 regarding this issue.

	Xiaomi
	To avoid increasing UE power consumption, we incline to support interpretation 2 mentioned above, i.e., start or re-start the ra-contentionResolutionTimer in the first symbol after the end of the Msg3 transmission. Considering that RAN2 may have different definition, we suggest to send an LS to RAN2 with RAN1’s preferred choice.

	China Telecom
	We share the similar view with Samsung.

	CMCC
	Open for discussions. 

	LG Electronics
	We don’t see the need to send LS now.

	Ericsson
	We do not see the need to support early termination of Msg3 PUSCH for coverage enhancement, i.e. UE should start monitoring msg4 after finishes the transmission of the final repetition of msg3. Regarding whether there’s any necessity of changing RAN2 specs, it can be up to RAN2 after RAN1 makes agreement on this. 

	ETRI
	We think that RAN2 can confirm the interpretation.

	Nokia/NSB
	Agree with Sharp and Qualcomm. In our view, the question should first be about “early termination of Msg3” as a concept. Is this needed or not? We think the need for early termination is counterintuitive, given the goal RAN1 has in this feature is to ensure good coverage for Msg3. Additionally, power consumption considerations at the UE should also be considered. We are open to discuss the matter further, however we do not think that sending an LS to RAN2 is the solution…
Certain wording choices in 38.321 have been made given that current RAN2 spec does not account for the possibility of repeating Msg3, but only RRC_CONNECTED PUSCH. Of course, RAN1 could keep debating about the correct interpretation of RAN2 spec as of today, but would this really matter if RAN1 has not agreed to support early Msg3 repetition termination in the first place? Any possible interpretation in this sense could be questionable and RAN1 could lose a lot of time discussing this, with no possibility to find any conclusive proof. Sending an LS to RAN2 would not solve the problem given that RAN2 would not be able to commit on anything as of today, since their activity starts in August and, either way, current spec does not account for Msg3 repetition.

	FL
	Let’s close the discussion for now. I will wrap up the comments/suggestion later, and may open this for the next round of discussion. 


Second round
Based on companies’ input in the first round, it seems more companies prefer to first decide in RAN1 on whether to support early termination of Msg3 repetition, and then send an LS to RAN2 about our decision if necessary. RAN2 can decide whether to change their specification based on the information if provided. 
In such situation, FL suggests to first collect companies’ view on the pros and cons of early termination for Msg3 repetition from RAN1 perspective. So, companies are encouraged to provide your answer to the two questions below.
Q1: Do you support early termination for Msg3 repetition?
Q2: What’s the pros&cons of supporting early termination for Msg3 repetition?

	Company
	Comments

	OPPO
	Q1: 
NO. For the pros of earlier termination of Msg3 termination, implementation in gNB can be optimized to scheduling a reasonable repetition number for Msg3 repetition. It is not a wise scheduling that redundant repetition is terminated with earlier successful decoding of Msg3. The UL resource of terminated redundant repetition may not be ideally reused. 
Q2:
Pros: 
· Possible earlier termination of Msg3 repetition, less Msg3 repetition latency, less UL resource overhead
Cons: 
· more power consuming with more PDCCH monitoring for Msg4, 
· frequent ra-contentionResolutionTimer restart, actually enlarged ra-contentionResolutionTimer duration compared to Rel-15.

	Sharp
	Q1: We are not supportive of early termination for msg3 repetition. It requires additional UE implementation effort without gain for coverage.
Q2: 
Pros: Latency reduction of overall CBRA procedure.
Cons: Additional UE implementation effort.

	Samsung 
	Q1: Yes. Pls note, this is allowing UE to early termination, rather mandating. Because UE still follows the CORESET/SS configuration from gNB.
Q2:
Pros: power saving for non-necessary PUSCH transmission, more efficient usage of UL resources.
Cons: we did not see much Cons. For the power consuming mentioned, it’s not true, UE is just following gNB configuration on the CORESET and search space, and how often for the monitoring is totally upto gNB configuration. Even for not RACH purpose, UE needs to monitor the search space anyway.

	Intel
	We do not support early termination of Msg3 repetition. This is clearly out of scope for Coverage enhancement. We had some discussion during the SI but the benefit/motivation is not clear and there is no objective for the early termination even for normal PUSCH. We do not see the need to further discuss this issue. 

	China Telecom
	Q1: We support.
Q2:
Pros: benefit for saving unnecessary UL transmission resources.
Cons: not clear.

	CATT
	Q1:
No. Typically speaking, Msg3 PUSCH repetition is enabled only when the coverage is pretty bad. In the other words, it is most likely that gNB need to receive all the repetitions in order to successfully decode Msg3 PUSCH. If MAC entity can start the ra-ContentionResolutionTimer after each Msg3 PUSCH repetition, UE has to monitor PDCCH in vain if gNB doesn’t decode individual Msg3 PUSCH transmission correctly. On the other hand, the cancelling operation at UE side need processing power, e.g. at least T2 before the start of the to-be-cancelled PUSCH is needed.
Q2:
Cons: 
· rare case for coverage enhancement UE, 
· more power consuming, 
· more normative work on cancellation timeline.

	vivo
	A1: Support. 
At least when UE successfully detect Msg4 and the contention resolution is successful, which is already supported if no spec change is happened in RAN2.
A2:
Pros:
In TDD spectrum, NW can probably detect Msg3 and transmit Msg4 before UE have finished all repetitions allocated. At least if UE successfully detect Msg4 and the contention resolution is successful before the repetitions are completed, the RACH procedure can be completed, and no need to transmit the remaining Msg3 repetitions. It is beneficial from system overhead, lower UE power consumption at UE. The reduced overhead can be used to other transmissions, considering the number type-A repetitions is extended for normal PUSCH and Msg3 PUSCH repetition. The reduce overhead also bring about benefits for coverage due to more resources can be reserved.
Furthermore, early termination also means UE starts ra-ContentionResolutionTimer before all repetitions are completed, RACH access delay can be reduced.
Besides, power saving benefits can be achieved if unnecessary repetition of PUSCH can be terminated. Note that a PUSCH transmission consumes more power compared with PDCCH monitoring. As shown in TR38.840 (section 8.1), power consumption of PUSCH transmission vs PDCCH monitoring is 700:100. Hence, it is not right to say more PDCCH monitoring lead to UE higher power consumption. Overall, power saving benefits can be achieved, although potentially more PDCCH monitoring is required.
Hence, the following pros can be identified.
· Better coverage, reduced overhead, reduced access delay, power saving, limited spec impact.

	Ericsson-2rd
	We do not support early termination which is not even in the scope of a normal PUSCH enhancement as we concluded from the study item phase as is pointed out by Intel and other companies as well.
gNB is able to schedule a larger or smaller number of repetitions, which is enough from coverage enhancement point of view.

	Xiaomi
	We don’t support early termination of msg3 repetition. Since msg.3 repetition is enabled, it means that multiple number of repetitions are most likely necessary due to the bad coverage condition, and gNB may be not able to decode msg.3 correctly until the last number of repetition. So, it seems that there is no need to adopt early termination mechanism, which may cause more number of PDCCH blind decoding and more power consumption to the coverage enhanced UE. 

	LG Electronics
	We don’t support early termination of msg3 repetition since that is out of scope for CE.

	Nokia/NSB
	We do not support early termination of Msg3 for the reasons other companies already mentioned. We would also like to note that some companies reported that max number of configured Msg3 repetitions should be 4-8, since this is sufficient to get most of the coverage gains (also considering the cost). This seems to further confirm that the use case for the early termination does not seem solid.

	Qualcomm
	Q1: We think early termination is better to be discussed later (after deciding about joint channel estimation). The reason is that early termination of Msg3 needs monitoring for Msg4 in the middle of Msg3 repetitions which can hurt capability of UE for maintaining phase continuity.
Q2: Early termination can be useful for better usage of UL resources and also potentially reducing average delay and average UE power consumption. On the other hand, monitoring of Msg4 PDCCH in the middle of Msg3 repetitions can hurt UE’s capability for maintaining phase coherence (which hurts joint channel estimation).

	NTT DOCOMO
	Q1 We support early termination, after reading comments from other companies. There seems no disadvantage for coverage performance on early termination.
Q2: Pros: power saving

	Huawei, HiSilicon
	Q2: We don’t want to further complicate the UE capability indication during initial access. Therefore, if the early termination of Msg3 is introduced, then it should be mandatory support by a UE capable of Msg3 repetition, which should be a prerequisite to introduce early determination.

	Panasonic
	Q1: We are open for discussion.
Q2: Pros: It can reduce the unnecessary transmission. Cons: It is not good from joint channel estimation perspective. Agree to Qualcomm's comment on phase coherence.


Third round
Companies are encouraged to provide your comments in the table in the second round of discussion above if you haven’t done so. I will summarize this later, and may or may not make a proposal depending on the situation.

Issue#14: Details for inter-slot frequency hopping
Inter-slot FH is supported in RAN1#104-e, and the details are for further study. 
	Agreements:
Support inter-slot frequency hopping for repetition of Msg3 initial and re-transmission.
FFS details, e.g., signaling etc.


[1, Huawei, HiSilicon]: Inter-slot frequency hopping enhancements for PUSCH can be reused for Msg3 PUSCH repetition, such as inter-slot frequency hopping with inter-slot bundling and the frequency offset number.
[4, ZTE]: Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation per bundle should be supported. 
[6, CATT]: For Msg3 PUSCH with repetition, frequency hopping flag indicates whether inter-slot frequency hopping is enabled or not.
[8, Xiaomi]: RB offset list configuration and dynamic indication for msg3 inter-slot FH can reuse the mechanism of intra-slot FH for msg3.
[12, Qualcomm]: Indicate inter-slot frequency hopping flag by
· Reinterpreting a field in UL grant scheduling initial Msg3 transmission for Msg3 initial transmission,  
· Repurposing the reserved field “New data indicator” in DCI format 0_0 with CRC scrambled by TC-RNTI for Msg3 retransmission. 
Considering the signaling design depends on 1) whether intra-slot FH is supported and 2) whether to support inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation, it suggests not to discuss this issue at least in the first round of discussion. 
Proposal 14 is reserved. 

2.7 Frequency hopping related issues. 
Issue#15: Support of intra-slot frequency hopping for Msg3 PUSCH with repetition 
In Rel-15/16, intra-slot FH is supported for Msg3 transmission without repetition. If repetition is introduced, it needs to discuss whether intra-FH could be still supported, and the FH pattern if supported.
Option 1: Support intra-slot FH for Msg3 PUSCH with repetition
·  [4, ZTE], [7, China Telecom], [10, Intel], [11, Apple], [12, Qualcomm], [13, Panasonic], [20, NTT DOCOMO]
· Some companies argued that intra-slot FH could provide additional flexibility for UE multiplexing. An example is shown in Figure 2.6.1. 
·  [4, ZTE], [7, China Telecom],[10, Intel], [16, Nokia/NSB]: If both intra-slot and inter-slot FH is supported for Msg3 PUSCH repetition, one of the FH mechanisms can be configured by higher layers via SIB1. Further, FH flag in the RAR UL grant and DCI format 0_0 can be used to enable FH. 
·  [11, Apple]: FH is always enabled for a UE with Msg3 transmission with repetitions.The single bit for FH flag is repurposed to indicate the FH mode.
·  [12, Qualcomm]: Use the existing FH flag for indicating intra-slot FH, and reinterpret another bit filed for inter-slot FH. 
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Figure 2.6.1 Multiplexing among two legacy UEs without Msg3 repetition and one Rel-17 UEs with Msg3 repetition
Option 2: Not support intra-slot FH for Msg3 PUSCH with repetition
· [6, CATT], [14, Samsung], [16, Nokia/NSB], [17, Ericsson], [23, WILUS], 
· [17, Ericsson]: Initial link level results show 1 dB gain from inter-slot hopping over two frequencies compared to repetition with intra-slot FH.
· [16, Nokia/NSB]: Discussion on intra-slot FH support Msg3 transmission with repetitions should be deprioritized or subject to further studies.
· [23, WILUS]: Clarify that intra-slot frequency hopping for Msg3 PUSCH without repetitions is supported. 
First round
This issue has been discussed for many rounds in the past two RAN1 meetings. Given this impacts on the further discussion on Issue#14, it is desirable for us to make a decision in this RAN1 meeting. Based on different camps, two different proposals are provided for further discussion. 
Proposal 15: Down-select one option for support of intra-slot frequency hopping. 
· Option 1: Support intra-slot frequency hopping for Msg3 with repetition. 
· Intra-slot frequency hopping and inter-slot frequency hopping cannot be enabled simultaneously. 
· When intra-slot frequency hopping is configured, the UE assumes the same starting RB and the same frequency offset for Msg3 PUSCH repetitions within a transmission. 
· Option 2: Support only intra-slot frequency hopping for Msg3 PUSCH without repetition and only inter-slot frequency hopping for Msg3 PUSCH with repetition. 

From FL perspective, both options can work well and whether to support intra-slot FH for Msg3 repetition could be arguable from each side in terms of multiplexing flexibility and performance. Given we have already had extensive discussion before, FL encourages companies to have constructive attitude to move forward. 
Please indicate your company position in the following Table. 
	
	 Support
	Can live with
	Have strong concern

	Option 1
	Vivo, Intel, Sharp, Qualcomm, OPPO, Panasonic, Xiaomi, China Telecom, Docomo, Spreadtrum
	
	Ericsson: Intra-slot FH has no gain or has performance loss compared to inter-slot FH when repetition is enabled; TDRA of Msg3 is already flexible enough.

	Option 2
	CATT, Samsung, Ericsson, WILUS, Nokia/NSB
	
	



If any additional comments, please provide in the following table. 
	Company
	Comments

	Nokia/NSB
	Our position has not been captured correctly, however this is probably due to how it has been phrased and formulated in our contribution. We support Option 2, and we only have preferences about the signalling to enable intra-slot FH should Option 1 be agreed on eventually (impact should be minimized).

	FL
	The situation seems not change too much. But we have to make decision one way or another. Any suggestion for moving forward is much appreciated. Otherwise, we have to seek for Chairman’s guidance in GTW session. 

	Huawei, HiSilicon
	If Option 1 is adopted, it should make clear the support of the new feature for Msg3 is mandatory to UE, rather than requiring further discussion how to differentiate them during initial access.



Second round
From FL perspective, both options can work well and whether to support intra-slot FH for Msg3 repetition could be arguable from each side in terms of multiplexing flexibility and performance. As Huawei commented, Option 1 requires mandatory support for both intra-slot and inter-slot FH for Msg3 repetition capable UE, otherwise it would require further PRACH partitioning. 
Based on the collected views in the first round, FL would like to propose in another way around, i.e., to adopt Option 2 instead. 

Proposal 15-v1: Support only intra-slot frequency hopping for Msg3 PUSCH without repetition and only inter-slot frequency hopping for Msg3 PUSCH with repetition. 

	Company
	Comments

	FL
	Please comment only if you have strong concerns!

	OPPO
	We are fine with FL’s proposal. 

	Intel
	We are not sure whether this is right procedure. Given that majority of companies support this and there is clear benefit of supporting intra-slot FH for Msg3 PUSCH, i.e., better coexistence, we do not support this proposal. 

	CATT
	Support. 

	Ericsson-2rd
	Fine.

	Xiaomi
	We are fine with the proposal.

	WILUS
	We support the FL’s proposal.

	Qualcomm
	We think it is better for gNB to be able to enable the option of intra-slot FH for the case of repetition (it can be useful for better management of resources, when gNB wants to also serve some other UEs without repetition).



Third round
I am afraid we cannot make decision based on email discussion since it is simply a YES/NO question and companies are not willing to make compromise from each side. GTW discussion is required. While, companies are still welcomed to indicate/change your position (if any) in the table below.

Proposal 15: Down-select one option for support of intra-slot frequency hopping. 
· Option 1: Support intra-slot frequency hopping for Msg3 with repetition. 
· Intra-slot frequency hopping and inter-slot frequency hopping cannot be enabled simultaneously. 
· When intra-slot frequency hopping is configured, the UE assumes the same starting RB and the same frequency offset for Msg3 PUSCH repetitions within a transmission. 
· Option 2: Support only intra-slot frequency hopping for Msg3 PUSCH without repetition and only inter-slot frequency hopping for Msg3 PUSCH with repetition. 
The situation is summarized as follows. GTW discussion is needed.  
	
	 Support
	Can live with
	Have strong concern

	Option 1
	Vivo, Intel, Sharp, Qualcomm, OPPO, Panasonic, Xiaomi, China Telecom, Docomo, Spreadtrum, ZTE
	
	Ericsson

	Option 2
	CATT, Samsung, Ericsson, WILUS, Nokia/NSB, Huawei, Hisilicon
	OPPO
	Intel



Updates from GTW.
Conclusion:
· Companies are encouraged to perform additional evaluations regarding intra-slot frequency hopping for Msg 3 with repetition. Aim to conclude whether or not to support this feature in RAN1#106-e (note: if supported, the intention is to not configure intra- and inter-slot frequency hopping simultaneously)



2.8  RV pattern
Issue#16: RV pattern for Msg3 repetition 
In NR Rel-15/16, a UE shall use RV0 for Msg3 initial transmission, and use the 2-bit RV bit field in DCI format 0_0 scrambled by TC-RNTI for RV indication. If Msg3 repetition is enabled, it needs to further determine the RV pattern for repetitions. The following was agreed in RAN1#104bis-e. 
	Agreements: For the determination of RV for Msg3 PUSCH repetition, 
· RV of the first repetition is determined in the same way as legacy.
· Use RV 0 for the first repetition of Msg3 PUSCH initial transmission.
· Use a dynamically indicated RV id via DCI 0_0 with CRC scrambled by TC-RNTI for the first repetition of Msg3 PUSCH re-transmission.
· FFS determination of the RV sequence.  



Companies’ further views on the FFS are summarized as follows. 
· RV sequence determination
· Use a fixed RV sequence [0, 2, 3, 1]
· [4, ZTE], [6, CATT], [16, Nokia/NSB], [17, Ericsson], [20, NTT DOCOMO], [22, LG]
· Configurable RV sequence by SIB1
· [2, OPPO] (for initial repetition only)
[2, OPPO]: For the repetition of Msg3 PUSCH re-transmission, the determination of RV sequence reuses the RV sequence determination mechanism for PUSCH repetition Type A in Rel-16.
[17, Ericsson] proposes to use fixed RV sequence {0,2,3,1} based on the evaluation results on the performance of using different RV sequences as follows. In addition, it proposes that 	RV cycling Msg3 PUSCH repetition should be based on available slots.
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Observations 3 & 4:
· When MCS 0 is used, RV0 is enough for all Msg3 repetitions
· For higher MCSs, an RV pattern other than always using RV0 can give some gains, though in this case the coverage of Msg3 is not an issue



[20, NTT DOCOMO] observes the gain of Msg3 repetitions is almost the same regardless of RV sequences, as shown below and propose to apply the same RV sequences as one supported in type A PUSCH repetition. 
	



[22, LG]: First row in Table 6.1.2.1-2 for redundancy version for PUSCH transmission in TS38.214 is applied for msg3 PUSCH transmission initial transmission. 
	Table 6.1.2.1-2: Redundancy version for PUSCH transmission
	rvid indicated by the DCI scheduling the PUSCH
	rvid to be applied to nth transmission occasion  (repetition Type A) or nth actual repetition (repetition Type B)

	
	n mod 4 = 0
	n mod 4 = 1
	n mod 4 = 2
	n mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3






First round
Based on above input, FL suggests to discuss the following proposal.
Proposal 16: Use a fixed RV sequence [0 2 3 1] for repetition of Msg3 initial and re-transmission. 
· The RV cycling for Msg3 initial transmission follows the rule specified in the first row in Table 6.1.2.1-2 in TS38.214. 
· The RV cycling for Msg3 re-transmission follows the rules specified in Table 6.1.2.1-2 in TS38.214.
Companies are encouraged to provide views on Proposal 16 above. 
	Company
	Comments

	vivo
	Support

	Intel
	We are fine with the proposal. 

	Sharp
	The current proposal is unclear since K transmission occasions for RV cycling may be differently defined for repetition type A with counting on the basis of available slots as discussed in Issue#2-2 in AI8.8.1.1.
In AI8.8.1.1, it is proposed that RV cycling should be determined based on the indexing of n within K transmission occasions (may be in K non-contiguous slots) which are determined by only RRC configurations.
FL: It seems the suggestion from Ericsson can address your concern. 

	Qualcomm
	Support

	CATT
	Support

	Panasonic
	We support the FL proposal.

	Xiaomi
	Support

	NTT DOCOMO
	Support the proposal

	CMCC
	Support 

	LG Electronics
	We are fine with the proposal.

	Ericsson
	We’re basically fine with the proposal. 
However, the transmission occasion for Msg3 needs to be clarified since msg3 repetition is based on available slot according to the working assumption, which is different from legacy Type A PUSCH repetition based on physical slots. 
So, we propose to include one related bullet in the proposal to make it clear:
Proposal 16: Use a fixed RV sequence [0 2 3 1] for repetition of Msg3 initial and re-transmission. 
· The RV cycling for Msg3 initial transmission follows the rule specified in the first row in Table 6.1.2.1-2 in TS38.214. 
· The RV cycling for Msg3 re-transmission follows the rules specified in Table 6.1.2.1-2 in TS38.214.
· The RV cycling for Msg3 is based on transmission occasions on available slot.
FL: The added bullet looks reasonable from FL perspective. 

	ETRI
	Support the proposal.

	Nokia/NSB
	Would it be possible to remove the bullets for now? We think the main sentence is sufficient for the time being and the bullets take it a bit further. This may not be needed at this stage.
FL: From FL perspective, the sub-bullet seems straightforward which simply follows the legacy rule. Hope keeping the bullets are also acceptable for you. Thanks. 

	FL
	The proposal is updated as follows according Ericsson’s suggestion. 
Proposal 16-v1: Use a fixed RV sequence [0 2 3 1] for repetition of Msg3 initial and re-transmission. 
· The RV cycling for Msg3 initial transmission follows the rule specified in the first row in Table 6.1.2.1-2 in TS38.214. 
· The RV cycling for Msg3 re-transmission follows the rules specified in Table 6.1.2.1-2 in TS38.214.
· The RV cycling for Msg3 is based on transmission occasions on available slot.

	Huawei, Hisilicon
	OK with the proposal.

	Ericsson2
	Fine.

	Intel
	We are fine with the proposal in principle. The last sub-bullet needs more discussion. There is parallel discussion regarding the RV cycling in enhancement on repetition type A for the repetition on the basis of available slot. We suggest to delay the discussion for this and try to follow the same principle if we can agree that first. 
Proposal 16-v1: Use a fixed RV sequence [0 2 3 1] for repetition of Msg3 initial and re-transmission. 
· The RV cycling for Msg3 initial transmission follows the rule specified in the first row in Table 6.1.2.1-2 in TS38.214. 
· The RV cycling for Msg3 re-transmission follows the rules specified in Table 6.1.2.1-2 in TS38.214.
· FFS: The RV cycling for Msg3 is based on transmission occasions on available slot.


	Sharp
	We support FL proposal.

	FL 
	FL suggests to leave more time for companies to think. So, the issue is closed for now. 
Agreements: 
Use a fixed RV sequence [0 2 3 1] for repetition of Msg3 initial and re-transmission.
· The RV cycling for Msg3 initial transmission follows the rule specified in the first row in Table 6.1.2.1-2 in TS38.214. 
· The RV cycling for Msg3 re-transmission follows the rules specified in Table 6.1.2.1-2 in TS38.214.
· FFS: The RV cycling for Msg3 is based on transmission occasions on available slot.




2.9 Other issues
Support of PUSCH repetition for CFRA PUSCH scheduled by RAR UL grant.
[4, ZTE]: It was agreed in SI phase that enhancement to PUSCH scheduled by RAR UL grant will not consider the optimization specific for CFRA case. [4, ZTE] interprets that PUSCH repetition can be supported for CFRA while RAN1 will not do any optimization specific for CFRA. In most places of the current NR specifications, ‘a PUSCH scheduled by RAR UL grant’, which includes both Msg3 initial transmission and CFRA PUSCH, is widely used. That is, there is no differentiation of PHY layer handling for Msg3 PUSCH and CFRA PUSCH in most typical cases. Therefore, it is proposed that PUSCH repetition is supported for a PUSCH scheduled by RAR UL grant including CFRA PUSCH, while no optimization specific for CFRA PUSCH is considered. 
Support of qam64-LowSE MCS
	In [8, Xiaomi]: QAM64-LowSE MCS table provides lower coding rate, which is benefit for Msg.3 coverage enhancement with lower required SNR. So, QAM64-LowSE MCS table can be used for Msg.3 transmission in bad coverage. Therefore, it proposes to support the use of QAM64-LowSE MCS table for Msg.3 transmission with repetitions.
Waveform indication for Msg3
[11, Apple]: Specify a UE-specific procedure to enable/disable transformprecoder for Msg3 transmission, via:
· Alt1: explicit indication, e.g., repurpose some bits in RAR UL grant (for initial Msg3 transmission) or DCI format 0_0 with CRC scrambled by TC-RNTI (for Msg3 retransmission) to indicate whether transformprecoder enabled or not
· Alt2: implicit indication, for example, transformprecoder is enabled if UE indicates to require coverage enhancement/recovery. 
Spatial domain transmission relation
[12, Qualcomm]: Consider one of the following options on spatial domain transmission relation for Msg3 PUSCH transmission:
· Option 1: The UE transmits the Msg3 PUSCH repetitions within a transmission (initial transmission or re-transmission) using the same spatial domain transmission relation.
· Option 2: The UE may transmit the Msg3 PUSCH repetitions within a transmission (initial transmission or re-transmission) using the different spatial domain transmission relations.
[14, Samsung]: The repetitions for the msg3 PUSCH transmission that is scheduled by RAR use the same beam (spatial setting) as the one for the corresponding PRACH transmission. On the other hand, the UE can select the beam for msg3 re-transmissions.
Cell selection criterion S for CE
In [13, Panasonic], it raises that the cell selection criterion S for CE should be specified, similar to LTE eMTC. When a UE camp on a cell, it shall satisfy S criteria (Srxlev and Squal) defined in Section 5.2.3.2 of TS 38.304 as shown in Appendix A. This actually determines the coverage measured by RSRP/RSRQ. If UL coverage is less than DL coverage, Qrxlevmin and Qqualmin are configured properly to have sufficient UL coverage. Qrxlevmin and Qqualmin are configured by q-RxLevMin and q-QualMin in SIBs. If coverage enhancement increases Msg.3 coverage, we think q-RxLevMin and q-QualMin for CE UE (or Msg.3 repetition capable UE) would be required or some offset specific to CE UE is necessary since CE UE would not start registration to a cell even unless the Srxlev > 0 AND Squal > 0 as shown in Fig.2.9.1. In addition, q-RxLevMin for SUL is supported in Rel.15. We think CE UE is a little bit like SUL supported cell that uplink coverage can be improved, and therefore cell selection criteria should be set for considering uplink coverage. 
[image: ]
Fig.2.9.1: Cell selection issue for CE UE.
Support of additional C-RNTI and HARQ-ACK resource for MSG.4 PDSCH
[24, vivo] observes that NW may decode MSG.3 PUSCH from multiple UEs, which have transmitted the same preamble on the same RO, if MSG.3 PUSCH repetition is introduced. It is beneficial to support contention resolution for multiple UEs simultaneously to reduce the access delay of CBRA procedure, if MSG.3 PUSCH repetition is supported. Therefore, it proposes additional C-RNTI and HARQ-Ack resource for MSG.4 PDSCH can be derived at UE to support contention resolution for multiple UEs, simultaneously.
Support Msg1 enhancements to improve Msg3 performance
[27, Samsung] proposes to support UE to transmit multiple PRACH preambles over a RO bundle, with same or different spatial settings, prior to a RAR reception, and support use of CSI-RS measurements for a UE to select one or more spatial settings for PRACH transmissions.
Appendix - Agreements
RAN1#104-e
	Agreements:
· For indication of the number of repetitions for Msg3 initial transmission, down-select one option from the options below.
· Option1: UL grant scheduling Msg3.
· FFS details.
· FFS fallbackRAR UL grant. 
· Note: Optimization specific for fallbackRAR UL grant in 2-step RACH is not considered in Rel-17 CovEnh WI, if supported.
· Option2: DCI format 1_0 with CRC scrambled by RA-RNTI
· FFS details. 
· Option3: SIB1 only
· Any modifications of RAR UL grant or DCI format 1_0 with CRC scrambled by RA-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the RAR or DCI format 1_0 with CRC scrambled by RA-RNTI respectively


Agreements:
· For indication of the number of repetitions for Msg3 re-transmission, down-select one option from the options below.
Option1: DCI format 0_0 with CRC scrambled by TC-RNTI.
FFS details.
Any modifications of DCI format 0_0 with CRC scrambled by TC-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the DCI format 0_0 with CRC scrambled by TC-RNTI.
Option2: Can be determined based on the repetition number  for  Msg3 initial transmission

Agreements:
Support inter-slot frequency hopping for repetition of Msg3 initial and re-transmission.
FFS details, e.g., signaling etc.

Agreements:
For Msg3 PUSCH repetition,  the following options are considered, aiming for down-selection in RAN1#104b-e:
·  Option 1-1: For gNB scheduled Msg3 PUSCH repetition without UE request,
· A UE indicates to support of Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· For a UE supporting Msg3 PUSCH repetition, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· FFS details if any.
· Option 1-2: For gNB scheduled Msg3 PUSCH repetition without UE request,
· gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· For UE does not support Msg3 PUSCH repetition, UE transmits Msg3 PUSCH without repetition
· For UE does support Msg3 PUSCH repetition, UE transmits Msg3 PUSCH with repetition as indicated by gNB and UE uses, e.g., separate DMRS configuration or UCI multiplexing with Msg3 PUSCH (or other ways)
· Note: e.g., this can be for differentiation between UEs not supporting Msg3 PUSCH repetition and Rel-17 CE UEs supporting Msg3 PUSCH repetition or between RACH procedure with Msg3 PUSCH repetition and Msg3 PUSCH without repetition, etc.
· gNB blindly decodes Msg3 PUSCH with two different assumptions, w/ and w/o repetition.
· FFS details if any.
· Option 2-1: For UE triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· A UE can trigger RACH procedure with Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· If Msg3 PUSCH repetition is triggered by UE, gNB decides the number of repetitions for Msg3 PUSCH 3 (re)-transmission.  
· FFS details if any.
· Option 2-2: For UE triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· If Msg3 PUSCH repetition is scheduled, UE transmits Msg3 PUSCH with or without repetition. If UE transmits Msg3 PUSCH repetition, the number of repetition follows the indication of gNB and UE uses e.g., separate DMRS configuration or UCI multiplexing with Msg3 PUSCH (or other ways)
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· FFS details if any.
· Other options are not precluded. 



RAN1#104b-e
	Agreement: For Msg3 PUSCH repetition,  support the following modified Option 2-1. 
· Option 2-1: For UE requested triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· A UE can request trigger RACH procedure with Msg3 PUSCH repetition via separate PRACH resources (FFS details, e.g., separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions after SSB association, etc.).
· Whether a UE would request trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· If Msg3 PUSCH repetition is requested triggered by UE, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions for Msg3 PUSCH 3 (re)-transmission.  
· FFS the UE capability of supporting Msg3 PUSCH repetition can be reported after initial access procedure as usual
· FFS details if any.

Agreements: For the determination of RV for Msg3 PUSCH repetition, 
· RV of the first repetition is determined in the same way as legacy.
· Use RV 0 for the first repetition of Msg3 PUSCH initial transmission.
· Use a dynamically indicated RV id via DCI 0_0 with CRC scrambled by TC-RNTI for the first repetition of Msg3 PUSCH re-transmission.
· FFS determination of the RV sequence.  

Agreements: For indication of the number of repetitions for Msg3 initial transmission, Option 1 (i.e., using UL grant scheduling Msg3) is adopted.
· FFS additionally using MAC RAR for indication.

Agreements: For indication of the number of repetitions for Msg3 re-transmission, Option 1 (i.e., using DCI format 0_0 with CRC scrambled by TC-RNTI) is adopted. 

Working assumption: The number of repetitions is counted on the basis of available slots for Type A PUSCH repetitions for Msg3.
· FFS: the determination of available slots.



RAN1#105-e
Agreement: A UE requests Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than an RSRP threshold.
· FFS the determination of the RSRP threshold.
 
Agreement: For repetition indication of Msg3 re-transmission, select one options from the following two options.
· Option 1: Use the same mechanism as supported for Msg3 initial transmission.
· Option2: Use HARQ process number bit field in DCI format 0_0 with CRC scrambled by TC-RNTI.  
 
Agreement: Available slot for Msg3 PUSCH repetition doesn’t depend on dynamic SFI in DCI format 2-0.
 
Agreement: Available slot for Msg3 PUSCH repetition doesn’t depend on UL CI.
 
Agreement: Use a fixed RV sequence [0 2 3 1] for repetition of Msg3 initial and re-transmission.
· The RV cycling for Msg3 initial transmission follows the rule specified in the first row in Table 6.1.2.1-2 in TS38.214. 
· The RV cycling for Msg3 re-transmission follows the rules specified in Table 6.1.2.1-2 in TS38.214.
· FFS: The RV cycling for Msg3 is based on transmission occasions on available slot.

Agreement:
· For requesting Msg3 PUSCH repetition, support the following:
·  Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or with preambles for both 4-step RACH and 2-step RACH).
· FFS whether or not to additionally support one (& only one) more option:
· E.g., option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs
· E.g., Option 3: Use separate RO, which include
· the separate RO configured by a separate RACH configuration index from legacy UE, and
· the remaining RO (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission.

Agreement: Available slots for Msg3 PUSCH repetition do not depend on tdd-UL-DL-ConfigurationDedicated.

Agreement: Available slot for Msg3 PUSCH repetition depends on TDD-UL-DL-Configcommon. 
· A slot is determined as available for Msg3 repetition only if the consecutive symbols allocated for Msg3 repetition in the slot are all available symbols. 
· UL symbols indicated by TDD-UL-DL-Configcommon are determined as available for Msg3 repetition.
· FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon.

Working assumption:
· Using an information field from the existing information fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission 
· Down-select only one from the following information fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission. 
· TDRA information field with introducing a new TDRA table including the repetition factors.
· MCS information field
· TPC information field
· CSI request information field
· FDRA information field
· The total size of RAR UL grant does not change.
· Position of all fields in the bit sequence of the RAR UL grant does not change, regardless of whether they are repurposed or not.
· FFS details, e.g., TDRA table selection, or whether/how to indicate which interpretation UE should use for the repurposed information field (legacy vs repurposed interpretation) etc. 

Conclusion:
· Companies are encouraged to perform additional evaluations regarding intra-slot frequency hopping for Msg 3 with repetition. Aim to conclude whether or not to support this feature in RAN1#106-e (note: if supported, the intention is to not configure intra- and inter-slot frequency hopping simultaneously)
Reference
R1-2104244 	Msg3 repetition for coverage enhancement 	Huawei, HiSilicon
R1-2104796	 Type A PUSCH repetitions for Msg3 coverage	 OPPO
R1-2104439 	Discussion on type A PUSCH repetitions for Msg3 	Spreadtrum Communications
R1-2104334	 Discussion on support of Type A PUSCH repetitions for Msg3 	ZTE
R1-2104380	 Discussion on Type A PUSCH repetitions for Msg3 	vivo
R1-2104541	 Discussion on Type A PUSCH repetitions for Msg3 	CATT
R1-2104850 	Discussion on type A PUSCH repetitions for Msg3 	China Telecom
R1-2105579 	Discussion on Type A PUSCH repetition for Msg3	 Xiaomi
R1-2104863 	Type A PUSCH repetitions for Msg3 	InterDigital, Inc.
R1-2104923 	On Msg3 PUSCH repetition 	Intel Corporation
R1-2105123 	Discussion on Msg3 Coverage Enhancement	 Apple
R1-2104689 	Type A PUSCH repetition for Msg3 	Qualcomm Incorporated
R1-2105150	 Discussion on Type A PUSCH repetitions for Msg.3	 Panasonic Corporation
R1-2105329 	Type A PUSCH repetitions for Msg3	 Samsung
R1-2105225 	Type A PUSCH repetitions for Msg3 	ETRI
R1-2105905	 Approaches and solutions for Type A PUSCH repetitions for Msg3 	Nokia, Nokia Shanghai Bell
R1-2105656	 Type A PUSCH Repetition for Msg3 	Ericsson
R1-2105644 	Type A repetition for msg3 PUSCH	 Sharp
R1-2104629 	Discussion on type A PUSCH repetitions for Msg3 	CMCC
R1-2105715	 Type A PUSCH repetitions for Msg3	 NTT DOCOMO, INC.
R1-2105777 	Type A PUSCH repetitions for Msg3 	Lenovo, Motorola Mobility
R1-2105492 	Discussion on coverage enhancement for Msg3 PUSCH	 LG Electronics
R1-2105880 	Discussion on Type A PUSCH repetitions for Msg3 	WILUS Inc.
R1-2104381 	Enhanced Contention resolution mechanism for CBRA procedure with MSG3 PUSCH repetition			 vivo
R1-2104542	 Views on reusing PUSCH enhancements for Msg3	 CATT
R1-2104797	 Other considerations for coverage enhancement	 OPPO
R1-2105330	 Discussion on PRACH enhancements for msg3 beam improvement 	Samsung
R1-2105523 	Other issues for coverage enhancement	 Huawei, HiSilicon
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