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Introduction

This contribution is a summary of the following email discussion:
[99bis#40][NR UP/ MAC] – LCP – Interdigital 
-	Downscope between options 
-	Identify critical remaining open issues to be addressed for the December freeze (1 week for this)
-	Outcome: Set of proposals to address the issues and a potential TP
-	Deadline: Thursday 2017-11-09 

Accordingly, the email discussion is split into 2 parts. The first part (section 2) addresses the options for LCP restriction while the second part (section 3) addresses the remaining open issues that need to be addressed for December.
Selection of logical channels
The following agreement were taken at RAN2#99 and RAN2#99bis:
Agreements 
1. LCH restriction is based on available parameters coming from PHY and/or RRC.
2. The physical layer parameters required by the LCP for the purpose of LCP restrictions are provided to the MAC from the PHY layer.  How this is captured is FFS    
3. Parameters for LCP restrictions - Sub-Carrier Spacing, Cell,“Time”.  What “time” means is FFS (e.g. PUSCH transmission duration and K2).  FFS if other parameters are required (e.g. transmission mode).
4. If there are multiple Grants for a UE at a certain point in time the order in which the UE processes the grants is up to UE implementation
5. The LCP restriction does not apply to MAC CE at least for non-duplication case

Agreements 
1 As a baseline PUSCH transmission duration is used for LCP restriction. FFS on granularity 
2 LCP restrictions applies to msg3 transmision as well.   

Further discussions took place during RAN2#99bis to flesh out the details of how the restriction can be signaled. The options that were considered differ with respect to the following:
· How to handle subcarrier spacing (SCS) restriction
· Independently from duration (T) restriction (“Option 1a”):
· LCH is allowed if SCS belongs to list of allowed SCS, and T satisfies the duration restriction;
· T is expressed in absolute time units (not dependent on SCS) such as ms, FFT sample interval, etc.
· Jointly with duration restriction (“Option 1b”):
· A duration restriction is defined for each allowed SCS;
· LCH is allowed if SCS belongs to list of allowed SCS, and T satisfies the duration restriction defined for this SCS;
· T may be expressed in terms of number of symbols (actual duration dependent on SCS) or in absolute time units.
· Whether a duration restriction (T) is defined as:
· A range of values from 0 to Tmax; or
· A range of values from Tmin to Tmax.
Those two questions can in fact be tackled separately, since either option for the range of values can work in combination with either Option 1a or Option 1b.
	Q1: Do you prefer that SCS and T restrictions be defined independently (Option 1a) or jointly (Option 1b) according to the above? What should be the unit of T?

	Company
	Preferred option (1a or 1b)
	Unit of T
	Comments / justification

	OPPO
	1a
	ms
	The reason we choose 1a is that it’s the most simplest scheme and most RRC signaling efficient scheme, we are open to select either one single Tmax or {Tmin, Tmax} with Tmin can be configured 0.
For Single Tmax restrictions, we think it can cover most of the cases. For {Tmin, Tmax}, it can prevent the case when eMBB LCH compete resources with URLLC LCH for one UE, however we think it’s a rare case which does not need to taken into account.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Regarding the unit of T, we think for 1a it can not be the number of symbols since for 1a the T is independent of SCS, different numerology will have different length of duration for a given number of symbols. We prefer using absolute time, e.g., ms, with fractional number allowable. If the PUSCH duration indicated in the DCI is using the number of symbols, it should be transferred to absolute time using ms for the given numerology of the grant.

	HW
	1a
	ms
	1a is much simpler than 1b and there is no need to figure out all the supported combinations. Option 1a has the least impact on specification. 

	LG
	1a
	ms
	

	Mediatek
	1b
	1b: symbols
1a: ms
	We prefer option 1b as it is future proof. Option 1b is a super set of 1a, providing the gNB with greater control on the partition of resources. Wildcard entries could be defined for option 1b to behave like 1a. 
However, if other companies do not share this view, option 1a can be considered.

	Xiaomi
	1a
	ms
	We don't see the motivation of SCS specific T. T is configured based on the latency requirement of the service in the LCH.

	ZTE
	1a
	ms
	Since no solid usage of 1b can be identified, we prefer 1a, which is a simpler solution.
The T can be fraction of ms.

	Samsung
	1b
	Absolute time reference (e.g. from PHY specs)
	Increasing the SCS reduces the symbol duration and therefore shortens the slot duration as the slot will have a fixed number of symbols. So basically an SCS which is say 2 times larger will lead to faster UL scheduling as scheduling opportunities will be more frequent and overall (HARQ included) RTT is reduced.

We acknowledge the already made agreement that the PUSCH transmission duration should be the main time parameter for LCP. This is an absolute value (e.g. in ms). However, the overall UL scheduling reduction due to reduction in slot size (which is smaller for larger SCS) is also important as it may mean an overall reduction in the delay when retransmissions are taken into account.

Therefore, a single value for Tmax across different SCS (Option 1a) may not be enough– we would assume that, in Option 1a, if the network indicates PUSCH duration of a grant in the DCI, then all LCHs with Tmax greater than or equal to the indicated PUSCH duration are deemed applicable. This Tmax should in our opinion be dependent on SCS for reasons given above.

It is true that, in Option 1a, this could be rectified by scaling the Tmax value depending on the SCS of the grant – however this would include the network having to reconfigure the LCHs potentially very frequently. We therefore urge RAN2 to reconsider Option 1b.

	Nokia
	1a
	ms
	Probably does not matter in the end though since the correspondence needs to be made somewhere anway (in the gNB for configuration or in the UE after configuration).

	Lenovo/MotM
	1a
	ms
	Slight preference for 1a due to simplicity

	Intel
	1a
	ms
	We also think 1a is simpler from both specification and UE implementation’s perspective.

	Panasonic
	1a
	ms
	We prefer option 1a since it provides more flexibility.

	Ericsson
	1b
	Symbols
	We have a similar view as Mediatek, option 1b is more future-proof. With option 1b the unit should be symbols, but if 1a is selected, the unit should be milliseconds.

	ASUSTeK
	1a 
	ms
	Even if option 1b is more flexible for the gNB to partition and schedule the resources, configuration of RRC signaling for all of the combinations may be not efficient. Hence, option 1a is preferred.
On the other hand, since the restriction for T and SCS of option 1a is configured independently, absolute time unit is more reasonable.

	Convida
	1a
	ms
	We prefer 1a. It is simpler and considers the allowable delay for the LCH irrespective of SCS. This makes more sense in the respect that the LCH latency requirement should not depend in SCS.
We understand the Tmax for 1b could take into account the difference in retransmission timing. But to really consider the delay considering retransmissions correctly the UE would have to determine the residual HARQ operating point which would be quite complex.

	NTT DOCOMO
	1a
	ms
	We think the reason why both SCS and T are considered for LCH restriction was that there would be different criteria whether the specific LCH is allowed or not. So, the independent restriction would be reasonable. 

	Fujitsu
	1a
	Ms
	Perhaps the gain of LCP by specifying T for each SCS is marginal.

	vivo
	1a
	ms
	1a is more flexible.

	Qualcomm
	1a
	ms
	We prefer Option 1a.
We think Option 1b would work too, but it can be simplified to Option 1a, because we believe SCS and Tx durations can be restricted independently, as they are applied to handle different aspects of the restriction. This separation would allow much simpler configuration. 
For the same reason, as Tx duration T is independent from SCS for the purpose of LCP restriction, its unit can be in absolute time (e.g. msec). 

	CATT
	1a
	ms
	Option 1a with time defined in absolute value allows decoupling the restriction on the PUSCH duration from the numerology. We agree with OPPO that fractional values of ms can be used to cope with short allocation durations. In addition, if an absolute time is used, we see no longer the need for the SCS parameter which provides no additional information and, by itself, plays no role in the QoS differentiation of LCHs in MAC.

	InterDigital
	1b
	1b: Symbols
1a: ms
	We think that configuring different maximum values of T for different sub-carrier spacing values can be useful even if T is defined in absolute units. For example, if the sub-carrier spacing is lower, the slot duration is longer and configuring a lower value of T can allow that a retransmission occurs sufficiently early in that case.
In addition, option 1b allows configuration in terms of symbols which can be more directly obtained from the DCI field.



On Independent (1a) vs joint (1b) restriction of SCS and duration (Q1), companies’ preferences are as follows:
· Independent (16): Oppo, HW, LG, Xiaomi, ZTE, Nokia, Lenovo/MotM, Intel, Panasonic, ASUSTek, Convida, NTT DOCOMO, Fujitsu, vivo, Qualcomm, CATT
· Joint (4): Mediatek, Samsung, Ericsson, InterDigital
Benefit raised for independent restrictions (1a) is simplicity. Benefits raised for joint restriction (1b) include that it is considered more future proof, that it allows better control of resources and that it can take into consideration achievable retransmission latency.
Considering majority view, we propose:
Proposal 1: Subcarrier spacing and PUSCH duration restrictions are applied independently.

	Q2: Do you prefer that the duration restriction be defined as a range of values from 0 to Tmax or as a range of values from Tmin to Tmax?

	Company
	Preferred option ([0,Tmax] or [Tmin,Tmax])
	Comments / justification

	OPPO
	Prefer single Tmax
	See comments above.

	HW
	[0,Tmax]
	We think a maximum value is enough, all T that is smaller than Tmax is considered as applicable.  

	LG
	Tmin and Tmax
	Tmin is to prevent the use of UL grant for URLLC from eMBB.

	Mediatek
	Single Tmax
	The ‘time’ restriction in LCP is evaluated in real-time, i.e. after the grant is known. Introducing multiple checks at this stage adds delays to transport block preparation. 
The LCH restrictions apply to URLLC communications, where delays in transport block preparations are not tolerable. Therefore, we prefer a single ‘time’ value defined i.e. a single check for Tmax, as opposed to multiple checks for a range of values, i.e. Tmin and Tmax. 
Additionally, disallowing some LCHs on the basis of Tmin would limit the scheduler and may not be resource efficient.

	Xiaomi
	Tmin and Tmax
	This question is related to Q3a, i.e. how to restrict other services from using shared resources for URLLC. See our comments in Q3a.

	ZTE
	[Tmin,Tmax]
	We share the same view as LG that Tmincan be used to prevent the use of UL grant for URLLC from eMBB.

	Samsung
	[0, Tmax]
	Having one single parameter (Tmax) enables simplicity without jeopardizing performance: the LCP procedure itself can prioritize or deprioritize the amount of traffic using ‘priority’ and ‘PBR’ values for each logical channel.

	Nokia
	3 configurations possible for each LCH in RRC:
· no restriction
· Tmin
· Tmax
	Preferred option without corresponding behavior is difficult for us to discuss, so we would like to focus on the desired behavior. We already have a Stage 2 agreement which states the following:

“When LCP restrictions are configured for a MAC entity by RRC (see subclause 6.2.1), it is possible to limit the usage of a particular numerology and/or transmission timing to a subset of the logical channels configured. With such restrictions, it then becomes possible to reserve, for instance, the numerology with the largest subcarrier spacing and/or shortest transmission timing for URLLC services.”

This obviously means that a maximum alone is not sufficient, a minimum is also needed. For the same logical channel, three different alternative behaviors seem required:

1. no restriction

2. restrict the mapping to large numerology/small TTI (Tmax)→grants with TTI smaller than Tmax can be used

3. restrict the mapping to small numerology/large TTI (Tmin) → grants with TTI bigger than Tmin can be used


	Lenovo/MotM
	Tmax only
	Tmax value only is sufficient to ensure that the delay requirements are met. We don’t think that a Tmin value will be required; this can be achieved by other paramters used during LCP procedure. Furthermore we assume – as mentioned by Nokia – that it’s possible to configure “no restriction” for a LCH, i.e. by not configuring a Tmax value. 

	Intel
	Tmax only
	We think single Tmax value is sufficient.

	Panasonic
	[Tmin, Tmax]
	Agree wth LG and ZTE. Tmin value can be used to prevent eMBB service from using the grant for URLLC

	Ericsson
	[Tmin,Tmax]
	

	ASUSTeK
	Tmax only
	Although Tmin could avoid eMBB data to exhaust the resources for URLLC, it may restrict the gNB to schedule the available resources. The other solution for this is to prioritize some specific LCH(s), e.g. for URLLC, to use the resources at first. If any resources remain, all the other LCH(s) could be served.

	Convida
	Tmax only
	Just Tmax is enough. It is the max delay the LCH is concerned with. Adding Tmin creates the possibility that UL grants are not fully utilized. 
Some companies that are ok with Tmin are only ok with it because it can be set to zero, which just creates complexity by introducing a feature that maybe never used.

	NTT DOCOMO
	Tmax only
	We assume that the main criteria for LCH restriction is the expected delay for the specific UL resource, and then the maximum duration would be sufficient. It should be also considered, as pointed out by Nokia that we should allow configuration of “no restriction”, e.g. by not configure Tmax or introducing infinity as value range. 

	Fujitsu
	Tmax only
	LCP is more about meeting delay requirement of application, for which Tmax seems to be enough.

	Vivo
	Tmin and Tmax
	The eMBB is possibly configured with a Tmax higher than URLLC. Then eMBB will also use the URLLC resources. This could cause that the URLLC has not transmission opportunity due to the eMBB data transmission.

	Qualcomm
	[Tmin, Tmax]
	The reason we think a non-zero Tmin is necessary is because of the following case. With non-slot based scheduling, services that require different TTI restrictions (e.g. URLLC vs eMBB) can be multiplexed in the same numerology. So Tx duration is the only parameter left in the LCP restriction policy that can control the logical channel mapping. If only Tmax can be configured, that means that eMBB can always share resources with URLLC, which may not always be desirable. In addition,   to avoid inefficiency in this case, it may also be undesirable to send eMBB over grants with very short TTIs. Having Tmin makes that possible. 
As to the range of these two parameters, Tmin can be down to zero and Tmax can be up to infinity.

	CATT
	[Tmin, Tmax]
	We think the window can bring more flexibility to allow different scheduler options allowing e.g. clean separation of UL allocations targeting different LCHs. The main argument heard so far for not supporting Tmin is that in case you receive an UL grant with short duration, you just cannot use it if you only have eMBB traffic, so it is wasted. But the same argument applies when you have only a large grant and you only have URLLC data. It is actually even worse because URLLC data might be delayed in that case and a larger allocation is wasted. And same issue also exists with restricting numerology via SCS, if we keep it as a standalone parameter: a grant may be wasted if targeted for a numerology not supported by the only LCH with data. So this is a common issue directly resulting from the LCH restriction mechanism. A specific question is actually raised below on this issue (Q5). Note also that restricting LCH to uplink grants by means of a time window on PUSCH duration can actually be used to separate LCHs based on numerologies, if desired, in place of the explicit SCS parameter if we go with a time parameter with absolute time (ms).

	InterDigital
	[Tmin,Tmax]
	Configuring Tmin can be useful to ensure that a resource suitable for URLLC is not used by eMBB. Setting PBR to infinity for the URLLC LCH would also achieve this but creates other issues, e.g. if there are more than one URLLC LCH.



On the need to define a restriction for the minimum PUSCH duration Tmin (Q2), companies’ preferences are as follows: 
· Tmin not needed (10): Oppo, HW, Mediatek, Samsung, Lenovo/MotM, Intel, ASUSTeK, Convida, NTT DOCOMO, Fujitsu
· Tmin needed (10): LG, Xiaomi, ZTE, Nokia, Panasonic, Ericsson, Vivo, Qualcomm, CATT, InterDigital
The motivation for defining a minimum for PUSCH duration is that it is needed to prevent eMBB from using resource for URLLC. It has also been pointed out that a stage 2 agreement states that it should be possible to do so.
The arguments raised against defining a minimum include: possibility of achieving this with other parameters, concerns about grant under-utilization. 
Preferences on the introduction of Tmin are equally split. It is proposed to decide at RAN2#100 if the restriction is introduced or not.
Proposal 2: Decide at RAN2#100 if LCH selection includes a restriction on minimum PUSCH duration.

Other possible parameters have been proposed in contributions submitted to RAN2#99bis:
	Q3a: Do you think LCP restriction (or procedure) should consider whether the grant is dynamic or configured?[8][12][26][28]

	Company
	Yes/No
	Comments / justification

	OPPO
	No
	It was agreed in Hangzhou Ad Hoc meeting that LCP performs the same for dynamic and configured grant.
“2.	LCP is performed the same regardless whether the grant is dynamic or SPS.  SPS is a “configured grant.”
Based on this agreement, the LCP restrictions are applied to both dynamic and configured Grant.
Furthermore, LCP restriction should not consider whether the grant is dynamical or configured for a LCH, there are no use cases why some logical channels are prohibited to use configured grant or dynamical grant.

	HW
	Yes 
	There is no need to consider whether the grant is dynamic or dedicated configured i.e. SPS, when performing LCP. But it makes sense to consider whether the grant is contention-based GF grant (shared configured) or not. This is because contention-based GF grant is shared among multiple UEs and whenever a UE has data available for transmission, it will try to contend the channel. The more Uestry to contend on this resource, the higher probability of collision will occur. This would of course decrease the reliability of the transmission and has bad impact on the performance of URLLC service. Therefore, in order to reduce the collision rate, some restriction should be introduced, e.g. only when UE has URLLC data for transmission can it transmit on contention-based GF grant. Some companies proposed to rely on SCS/time configuration to realize this restriction, however this means eMBB can never utilize the SCS/Time that can satisfy URLLC, this will reduce the spectrum efficiency as when there is remaining resource after URLLC is served up, eMBB still can not utilize this resource. 

	LG
	Yes/No
	If the configured grant is shared resource, it is required to restrict the use of configured grant to some logical channels. If the configured grant is dedicated resource, there is no need to have a restriction.

	Mediatek
	Yes
	As pointed out by Huawei and LG, restrictions are needed if the configured grant is shared. The restrictions prevent non-critical data from blocking highly critical data transmissions from other Ues. Only highly critical data should trigger the use of the shared resource.[26]
For contention-based configured grants in eLAA, such a restriction has already been agreed (RAN2#99bis: AUL transmissions can be restricted to a subset of logical channels).
As the restrictions are only placed on configured grants (dynamic grants are not shared), there is minimal real-time impact for the UE from this LCP restriction (the configured grant is known ahead of time). 
In general, using ‘time’ or SCS to solve this issue leads to an undesirable lack of flexibility. For example, if SCS is used to differentiate between configured and dynamic grants, it will force configured and dynamic operations to exist on different BWPs (RAN1 agreement: a BWP can only have one SCS). If Tmin is used to restrict logical channels, it comes at the cost of increased real-time delays as highlighted in Q2. 
There are already clauses in the current NR LCP text where the nature of the grant (dynamic or configured) is taken into account (for eg. skipUplinkTxDynamic). These clauses could be extended to cover the necessary restrictions [26]

	Xiaomi
	Yes but implicitly, i.e. using T_min
	We generally agree with Mediatek’s argument. But instead of defining a new restriction, we slightly prefer reusing restriction parameter T, i.e. a T_min is introduced, which will simplify the procedure. In our view, the PUSCH duration of shared resources for URLLC should be 1~ several symbols to make sense. It would be unlikely to configure PUSCH duration longer than 1ms. However, for services with relaxed latency than URLLC, e.g. eMBB, PUSCH duration longer than or equal to 1ms makes more sense. But, we are not saying that services other than URLLC cannot use shorter PUSCH durations. We only need this T_min restriction for Ues with configured shared resources so as to limit eMBB service to use shared resources. For other Ues, T_min can still be unused. Furthermore, for UE’s LCH configured with T_min restriction, it means nothing that the delay will be compromised, since T_min will more likely be symbol level, which has little impact to non-URLLC service.

	ZTE
	Yes for grant free type 1
	We think the LCP restriction should be considered for grant free type 1. However, for the grant free type2, since the resources is not shared, we think there is no needed to have the LCP restriction.

	Samsung
	No
	Whether the grant is dynamic or configured should be transparent to LCP, as in LTE.

	Nokia
	No
	Agree with OPPO. Already discussed and agreed. Best not to revisit this to keep the timeline.

	Lenovo/MotM
	No
	Agree, that this issue was already discussed and concluded.

	Intel
	No
	We agree with OPPO and do not see the need to differentiate dynamic and configured grants in LCP.

	Panasonic
	No
	Agree with OPPO.

	Ericsson
	No
	This was discussed and it was agreed not to consider this. Furthermore, how does a UE know that a grant is shared?

	ASUSTeK
	No
	We share the same view with OPPO. It’s already agreed.

	Convida
	No
	LCP should not differentiate between configured and dynamic grants. The issue of contention based GF should be managed by the scheduler taking into account the number of Ues with the same configured grant and the data being received from these Ues.

	NTT DOCOMO
	No
	As long as the UL resource could achieve the same/similar delay requirement, they should be considered “available” equally.

	Fujitsu
	No
	We are fine with the previous agreement in the Hangzhou.

	vivo
	No
	We should stick to our previous agreements. The proponents consider that the shared uplink grant should be prohibited from some logical channels (e.g. for URLLC). But the network could use the dynamic grant for a shared uplink resource as well. Not sure there is much difference between dynamic and configured grant.

	Qualcomm
	Yes and no
	· If a configured grant is dedicated to a single UE, then it is the same as dynamic grant for the purpose of LCP restriction.
· If a configured grant is shared by multiple UEs, then it should be different from dynamic grants, for the reasons explained by HW and Mediatek above, as well as those in our reply to Question Q3b.
· So the key question is rather whether a grant is dedicated or shared, instead of dynamic or configured. 

	CATT
	Yes
	We think the grant type can be a powerful parameter of the LCP channel restriction to mitigate the load on the contention nature of some configured grants, but also to separate some traffic types from each other at grant level.

	InterDigital
	No
	We think that configured grants in general are not exclusively used for low latency traffic. If there is a need for preventing eMBB traffic to use the resource a better solution would be to configure a restriction in terms of [Tmin,Tmax].



(Summary of Q3a/Q3b to be found after Q3b).
	Q3b: Do you think LCP restriction (or procedure) should consider whether the grant is dedicated or shared? How is this indicated to the UE?[30]

	Company
	Yes/No
	Comments / justification

	OPPO
	No
	Whether the grant is shared or dedicated is transparent to the UE MAC, which was agreed before in our memory. Thus, LCP restriction should not consider whether the grant is dedicated or shared.

	HW
	Yes
	This is discussed together with Q3. See comments above. As for how it is indicated to the UE, we think upon configuration of this grant, RRC signaling can also indicate whether the configured grant is dedicated or shared. 

	LG
	Yes
	In case of shared resource, it is required to restrict the use of configured grant to some logical channels. In case of dedicated resource, there is no need to have a restriction.
Logical channel configuration can include an indication whether the logical channel is allowed to be transmitted on shared resource or not.

	Mediatek
	Yes
	Discussed together with Q3.
Configured grants can be either dedicated or shared, e.g contention-based grant-free transmissions in URLLC. As far as LCP is concerned, we need to differentiate between configured and dynamic grants. It is up to the gNB to provide the UE with configured-grant based restrictions when the grant is shared.

	Xiaomi
	Yes
	T_min can be used for the restriction

	ZTE
	Yes
	Please refer to our view on Q3a (i.e. We think the LCP restriction should be considered for grant free type 1).

	Samsung
	No
	To support grant-free (contention-based) UL efficiently, gNB can configure resources with a specific numerology and/or "time" that are only applicable to grant-free UL.  By mapping these numerology and/or "time" to a set of LCHs that require grant-free UL, we can control the load on the resources and avoid the unnecessary collision (e.g., between URLLC and eMBB). URLLC and eMBB can be served on, for example, different BWPs (or carriers) with different numerologies; in this case, grant-free and grant-based can be implicitly differentiated by numerology or "time" without introducing a new explicit parameter.

	Nokia
	No
	Agree with Samsung.

	Lenovo/MotM
	No 
	Same view as Samsung. 

	Intel
	No
	Agree with Samsung.

	Panasonic
	No
	Agree with Samsung.

	Ericsson
	No
	We have not concluded on any gains in informing the UE whether a grant is shared or not.

	ASUSTeK
	No
	Agree with Samsung. The restriction for the use of configured grant could be achieved by the agreed parameters.

	Convida
	No
	There are other methods to restrict LCHs as pointed out by Samsung. Additionally, the issue of contention based GF should be managed by the scheduler taking into account the number of UEs with the same configured grant and the data being received from these UEs.

	NTT DOCOMO
	No
	Agree with OPPO

	Fujitsu
	No
	There are two approaches:-
(1) NW configures contention-based resources with considering low collision rate. The LCP is performed based on the configuration.
(2) NW configures contention-based resources without considering collision rate. The LCP ensures that the collision rate is sufficiently low.
We think that (1) is proper NW operations, so that go for (1).

	vivo
	No
	For dedicated resources (e.g. scheduled by DCI), the uplink resource could also be shared. Not sure how the UE identifies the dedicated resources.

	Qualcomm
	Yes
	Please see our reply to Q3a. In addition, we do not think proper configuration of LCP restriction is enough. For example, network may want to allow eMBB to share leftover resource from URLLC in dedicated grants. Such a sharing does not affect URLLC traffic of other UEs.  But if the same LCP restriction is applied over shared grants, it means eMBB traffic from one UE can content with URLLC traffic of another UE, which clearly is not desirable.

	CATT
	Yes
	We agree with the intention although we think the contention nature should be transparent to the UE. But it can of course be a criterion used by gNB to configure some LCHs with LCP restrictions on some configured grants.

	InterDigital
	No
	We prefer to use a restriction in terms of [Tmin,Tmax] to address this issue. Note that we do not think the SCS restriction can address this given that we can only have 1 active BWP at a given time in R15.
If [Tmin,Tmax] restriction is not agreed, one could support explicit configuration of “dedicated vs shared” profile of the configured grant by RRC (for Type 1) or in DCI (for Type 2).



On the need to define a restriction in terms of whether the grant is dynamic or configured, or of whether the grant is dedicated or shared (Q3a, Q3b):
The motivation for considering a restriction based on either type of grant (dynamic vs configured) or grant usage (dedicated vs shared) is the scenario where a grant is being shared by more than one UE and is intended for URLLC. In this scenario there is a need to prevent eMBB traffic to create interference to URLLC traffic. This cannot be achieved by prioritization within one UE.
Based on provided comments, the views from participating companies are as follows:
· Nothing more needed to handle the shared scenario (12): Oppo, Samsung, Nokia, Lenovo/MotM, Intel, Panasonic, Ericsson, ASUSTek, Convida, NTT DOCOMO, Fujitsu, vivo 
· Can be addressed with minimum PUSCH duration (2): Xiaomi, InterDigital
· Define additional restrictions (6): HW, LG, Mediatek, ZTE, Qualcomm, CATT. How:
· Define restriction for “shared” and introduce additional IE to indicate “shared” in SPS/grant-free configuration: HW, (LG)
· Define restriction for configured grants: Mediatek, CATT
· Define restriction for Type 1 SPS/grant-free: ZTE
Companies not in favor of additional restrictions mentioned that it has already been agreed that LCP is performed the same regardless whether the grant is dynamic or configured. Some companies think that there are other methods to restrict LCHs that would achieve the desired result, or that it should be handled by the scheduler.
Considering the majority view, it would seem difficult to agree on additional restrictions. We propose:
Proposal 3: No restriction or additional configuration is introduced related to type and/or shared usage of grant.

	Q3c(new): Should we use the granularity of PUSCH transmission duration, i.e., slot/mini-slot for LCP restriction?

	Company
	Yes/No
	Comments / justification

	HW
	No
	No, actually currently only slot aggregation is supported and whether mini-slot aggregation is supported or not is still under discussion. In addition, for slot aggregation, each aggregated slot is a TB repetition and there is no conclusion on whether a TB can be transmitted across multiple slots. Therefore, considering to utilize slot/mini-slot as LCP restriction parameter highly depends on RAN1 progress, in this case we prefer to confirm that PUSCH transmission duration instead of slot/mini-slot is used as LCP restriction.

	OPPO
	No
	Some clarifications are needed before answering this question regarding granularity of PUSCH transmission duration.
1. As comments in Q1, if option 1a is adopted, the Tmaxconfigured for LCH is expressed in absolute time units, e.g., ms. We don’t need to consider the granularity of the PUSCH transmission duration for the configuration, e.g, slot or mini-slot for the configuration.
2. If an ul grant is received, based on the indicated L1 information in the DCI, e.g., PUSCH transmission duration, the granularity can be obtained by the DCI. For example, it could be several OFDM symbols. Based on the PUSCH transmission duration indicated by DCI and the SCS of the uplink grant, an absolute time duration can be calculated for the ul grant. Actually, this calculated time is compared with the configured Tmax for the LCH selection.
So, based on the above procedure, we don’t understand why the granularity of PUSCH transmission duration should be discussed, it’s already indicated by DCI which should be decided by RAN1.

	ZTE
	No
	Since the “PUSCH transmission duration” has already been agreed then the granularity is not needed in the LCP restriction.

	Samsung
	No
	We prefer to confirm the PUSCH transmission duration (in absolute values) as LCP “time” parameter – and think this was anyway clear from the previous RAN2 agreement.

	Nokia
	No
	

	Lenovo/MotM
	No
	See Q1

	Intel
	No
	As for Q1, we prefer to define the unit of T (PUSCH transmission duration) as ms (with values less than 1 ms allowed).

	Panasonic
	No
	

	Ericsson
	No
	The granularity of the PUSCH duration should be left to RAN1. We understand symbols are used.

	ASUSTeK
	No
	We don’t see the strong reason why the granularity of PUSCH transmission duration should be taken into account.

	Convida
	No
	The restriction only needs to consider the transmission duration.

	NTT DOCOMO
	No??
	We are not sure of the meaning and consequence of yes and no. 
If this is related the unit specified in RRC spec, we agree with Intel.

	Fujitsu
	No
	See Q1.

	vivo
	No
	We have already got T of PUSCH transmission duration. Not sure this is very useful compared with T.

	Qualcomm
	No
	For the same reason explained in our reply to Q1

	Mediatek
	No
	Unit used for PUSCH transmission duration is already discussed in Q1

	CATT
	No
	In RAN1#90bis RAN1 agreed that “For both slot and mini-slot, the scheduling DCI can provide an index into a UE-specific table giving the OFDM symbols used for the PDSCH (or PUSCH) transmission: starting OFDM symbol and length in OFDM symbols of the allocation”. Therefore the PUSCH transmission duration may have a smaller granularity than the slot/mini-slot.

	InterDigital
	No
	Unclear if this would add anything given agreement to use PUSCH duration.



On the need to define a restriction based on the granularity of PUSCH transmission duration (slot/mini-slot) (Q3c), there is no support to have such restriction.
Proposal 4: No additional restriction based on the granularity of PUSCH transmission duration is introduced.

	Q3d(new):What is the definition of “PUSCH transmission duration”? In case of slot aggregation, i.e. each aggregated slot is a TB repetition; does it refer to the transmission duration of a single TB or the total duration of all repetitions?

	Company
	Single TB or All repetitions?
	Comments / justification

	HW
	Single TB
	We prefer to clarify the “PUSCH transmission duration” refers to the transmission duration of a single TB.

	Xiaomi
	Single TB
	Share the same view with HW

	OPPO
	Single TB
	In our understanding, PUSCH transmission duration just refers to the transmission duration of a single TB, regardless of the repetition.

	ZTE
	Single TB
	Agree with HW that the “PUSCH transmission duration” refers to the transmission duration of a single TB.

	Samsung
	Single TB
	Agree that it is essential to clarify the definition for the case of slot aggregation. Our understanding is that “PUSCH transmission duration” refers to the transmission duration of a single TB.

	Nokia
	Single TB
	Would be complex otherwise.

	Lenovo/MotM
	Single TB
	Share the understanding of other companies

	Intel
	Single TB
	We are OK that PUSCH transmission duration refers to a single TB.

	Panasonic
	Single TB
	Agree with HW.

	Ericsson
	Singe TX of a single TB
	We are not sure what other companies mean with "single TB". We probably mean the same thing, but we want to make it clear that we are talking about a single transmission of a single TB. One could argue that if we retransmit the same MAC PDU using repetition, that is still the same single TB, which is not what we prefer.

	ASUSTeK
	Single TB
	Share the same view with Huawei.

	Convida
	Single TB
	The duration of the single TB, not the total transmission of all repetitions.

	NTT DOCOMO
	Single TB
	Agree with HW.

	Fujitsu
	Single TB
	It is simple.

	vivo
	Single TB
	It is simpler to use single TB.

	Qualcomm
	Single TB
	It should be the duration of a single transmission of a TB, even in the case of slot aggregation.

	Mediatek
	Singe TX of a single TB
	Agree with Ericsson’s clarification

	CATT
	All repetitions
	The question is related to the LCP restriction parameter. In case of slot aggregation, there is only one DCI providing one allocation and therefore the LCP runs only once, when the first TB transmission occurs. At that time the LCP does not know if only one or multiple consecutive transmissions (repetitions) will be needed. And the scheduler may have provided such grant to “map” a long allocation (e.g. targeting eMBB) on a short-slot numerology (e.g. if the currently active BWP has large SCS) where each slot transmission reflect high MCS, so repetitions are expected. In general if scheduler has allocated multiple slots for a single TB, it is because it expects one single transmission will not be sufficient, hence repetitions are needed. Therefore, from LCP perspective, it seems logical that it assumes the total allocation duration as PUSCH duration. Note also that multi-slot scheduling of a single TB without repetition is still open in RAN1, in which case answering “single TB” to this question would actually mean accounting for all aggregated slots in the PUSCH duration.

	InterDigital
	Single Tx of a single TB.
	The network can complete decoding after receiving PUSCH for the duration corresponding to a single TB.



On the definition of “PUSCH transmission duration” when there is TB repetition over aggregated slots (Q3d), all companies except one expressed the view that the duration of a single repetition of a TB (i.e., single PUSCH transmission) should be considered.
Proposal 5: In case of slot aggregation, the duration of a single repetition of a TB (i.e. single PUSCH transmission) should be considered for LCH selection.
Remaining open issues
Based on editor’s notes from 38.321 and contributions submitted at RAN2#99bis, several other potential issues have been identified. For each issue, we seek companies’ opinions on whether they are critical to be resolved before December (and why), and what is the proposed resolution (at least if deemed critical).
	Q4: What is the minimum grant size for “not transmitting only padding BSR and/or padding” (e.g. value of [X])?[4][11][24]

	Company
	Critical?
	Justification / Proposed resolution

	OPPO
	Yes
	According to LTE “if the MAC entity is given an UL grant size that is equal to or larger than 4 bytes while having data available for transmission, the MAC entity shall not transmit only padding BSR and/or padding (unless the UL grant size is less than 7 bytes and an AMD PDU segment needs to be transmitted).”
We think the principle to specify the minimum grant size is to maximum the data transmission, i.e., at least transmit 1 byte data given the minimum grant. In NR, this principle should be applied. 
In NR, considering the worst case header size for RLC and MAC as following:
RLC AM: 5 bytes with SO and with 12 btis SN ;
MAC: 2 byte with 16bit L carrying up to 256 bytes SDU.
Assuming 1 byte RLC SDU to be transmitted, the minimum grant size is 8 bytes.
So we think in NR we can specify “if the MAC entity is given an UL grant size that is equal to or larger than 8 bytes while having data available for transmission, the MAC entity shall not transmit only padding BSR and/or padding”

	HW
	Yes
	We need to define this “X” parameter in order to complete the specification, i.e. when to transmit data instead of only padding BSR and/or padding. We support to consider two cases, i.e. AMD PDU segment is not transmitted and AMD PDU segment is transmitted. When calculating X, there is no need to consider PDCP header as well as SDAP header since these two headers are “useful data”. The size of MAC subheader is 2 bytes. For RLC header, if no SO filed is included, the maximum size is 3 bytes and if SO field is included, the maximum size is 5 bytes. Therefore, when SO is not included, X is 6 bytes and when SO is included, X is 8 bytes. Therefore we think we can specify as:
[bookmark: OLE_LINK325][bookmark: OLE_LINK326]if the MAC entity is given an UL grant size that is equal to or larger than 6 bytes while having data available for transmission, the MAC entity shall not transmit only padding BSR and/or padding (unless the UL grant size is less than 8 bytes and an AMD PDU segment needs to be transmitted);

	LG
	No
	This is only to avoid padding MAC PDU, which can be handled by UE implementation. Thus, we would propose to remove the related sentence in NR.

	Mediatek
	Yes
	It is critical as the LCP description is incomplete without this information.
To allow at least one byte of RLC payload transmission, we need: MAC subheader (2 bytes) + RLC header with SO (5 bytes AM/4 bytes UM) + Payload (1 byte) = 8/7bytes. 
For simplicity, we prefer a single value of 8 bytes as ‘X’. As the payload only contains 1 byte, it is almost definitely a segment and unlikely that the SO field is absent. Therefore, we do not think that it is useful to consider the case with no SO field.

	Xiaomi
	
	In LTE, the X value is 4 except for AMD PDU segment, the intention is not to just transmit MAC and RLC headers, but at least transmit 1 byte of RLC SDU data.The calculation is based on the assumption that only 1 byte of a RLC SDU data belonging to a LCH is transmitted (not AMD PDU segment), and AMD PDU with minimum 10 bits SN is assumed (Note: for UM with SN =5, the RLC header is 1 byte, but it is not a typical case). Under this assumption, the MAC header is 1 byte, RLC header is 2 bytes., For AMD PDU segment, the X value is 6 bytes(1 byte MAC header + 4 bytes RLC header + 1byte RLC SDU data).
Following the same philosophy, the X for NR is 2 bytes MAC header (minimum) + 2 byte RLC header (AMD with minimum SN=12 is assumed) + 1 bytes RLC SDU data = 5 bytes. When considering UMD/AMD segments carry SO field, the X = 7 bytes for AMD/UMD PDU carry SO field (AMD PDU with 12 bits SN is assumed for the calculation, i.e. 4 bytes). 
In sum: we can specify that "if the MAC entity is given an UL grant size that is equal to or larger than 5 bytes while having data available for transmission, the MAC entity shall not transmit only padding BSR and/or padding (unless the UL grant size is less than 8 bytes and an AMD/UMD PDU carrying SO field needs to be transmitted)."

	ZTE
	Yes
	In order to save the complexity, we prefer to have 1 value for all cases, and the value can be 8 bytes.

	Samsung
	Yes
	MAC sub-header size can be assumed as 2 bytes for calculation of threshold X. Different values of X can then be defined depending on whether SO field is present or not in RLC PDU. Given that RLC header size can be 1/2/3 bytes for complete SDU or 1st segment and 3/4/5 bytes for next segments, it seems preferable to consider the maximum header size value to reduce the number of segmentations owing to larger SN size. Hence, using 6 bytes as value of X when SO field is not included and 8 bytes when SO field is included, should be considered.

	Nokia
	Yes
	Agree with ZTE: one single value of 8 bytes.

	Lenovo/MotM
	Yes
	Agree with Mediatek aynd OPPO, that 8bytes should be used.

	Intel
	Yes
	We have analyzed this issue in our contribution R2-1710633 [11]. We prefer to define a single value of 8 bytes with the specification text similar to what OPPO has proposed. 

	Panasonic
	Yes
	We also prefer one single value of 8 bytes.

	Ericsson
	Yes
	[bookmark: _Toc489306323][bookmark: _Toc489988780]For LTE, the value of Parameter X in LCP has considered the minimum size including a MAC subheader and a RLC header. Also, the value of Parameter X in LCP is set to enable the UE MAC entity to have at least 1-byte room to transmit data from LCHs.
The minimum size of a MAC subheader in NR is 2 bytes. The minimum size of RLC header for non segmentation scenario is 1 byte and 3 bytes for a RLC PDU segment.
Applying the same methodology as LTE, it is suggested to use the same value for Parameter X in NR, i.e. the values of Parameter X in LCP are 4 bytes for non-segmentation scenario and 6 bytes for the scenario with a RLC segment.

	ASUSTeK
	Yes
	Agree with several companies that 8 bytes could be used.

	NTT DOCOMO
	Follows the vendors view
	In LTE spec, we specify 4 bytes not considering SO field is not included since it should be tighter requirement. If we specify the worst case (e.g. many header information are included, some cases may not be covered and this could result in the bad implementation as we found from our LTE experience. If companies aim to cover all the cases, another possibility is to specify in more generic way, e.g. 
“if the MAC entity is given an UL grant size that is sufficient to transmit at least one byte of RLC SDU available for transmission, the MAC entity shall not transmit only padding BSR and/or padding”

	Fujitsu
	Yes
	As in LTE, we can have one single value. In addition to normal PUSCH, min value for Msg3 transmission needs to be specified.

	Vivo
	Yes
	8 bytes could be used.

	Qualcomm
	No
	We do not think it is critical to specify, because the specification already requires UE to “maximize the transmission of data” and the minimum of this threshold can have several possible values in different scenarios. So we think it would be simpler just to leave it up to UE implementation. 
On the other hand, if majority of the companies prefer to specify this value in the specification, we prefer to specify a single value, which then should be the worst case as follows:  MAC header (2 bytes) + RLC AM header with SO field (5 bytes) + 1 byte RLC SDU = 8 bytes.

	CATT
	No
	Even in LTE, the rule of “X bytes” is not a mandatory rule but guidance because it is inapplicable in some cases. Agree with LG, it could be deleted to avoid unnecessary discussion. If we decide to keep it, 6 and 8 bytes should be captured.

	InterDigital
	Yes
	Preference for single value of 8 bytes for simplicity. Alternatively, one could consider re-wording in “requirement” form, e.g. “if the UE has data available for transmission and if the size of the UL grant is sufficient to allow transmission of at least 1 byte of RLC SDU data, the UE shall not transmit only padding BSR and/or padding.”



On specifying the minimum grant size for “not transmitting only padding BSR and/or padding” (e.g. value of [X]) (Q4), the views are as follows:
· Single value of 8 bytes: Oppo, Mediatek, ZTE, Nokia, Lenovo, Intel, Panasonic, Asustek, vivo, (Qualcomm), InterDigital;
· Two values depending on segmentation (as in LTE): Ericsson, HW, Samsung, Xiaomi
· Generic requirement: NTT DOCOMO, InterDigital
· Not needed or not critical: LG, Qualcomm, CATT
Majority of companies agree that the problem needs to be addressed. Majority also favors a defining the requirement as a minimum value of 8 bytes regardless of whether the data consists of a RLC segment or not. One company has the concern that if only the largest value is obtained there will be cases where a bad implementation would transmit padding while it would have been possible to transmit data.
Proposal 6: The minimum grant size for not transmitting padding or padding BSR while having data available for transmission is 8 bytes.

	Q5: What are the conditions for UL skipping? Do we need to handle the case where a LCH that is not using the grant has non-zero value of BS (i.e. still transmit periodic/padding BSR in that case instead of skipping)? [17]

	Company
	Critical?
	Justification / Proposed resolution

	OPPO
	No
	Reuse LTE conditions which are:
“If the MAC PDU includes only the MAC CE for padding BSR or periodic BSR with zero MAC SDUs”

	HW
	No
	It is enough to reuse LTE condition. The BS information can be reflected in subsequent BSR.

	LG
	Yes
	In LTE, the intention was to skip UL grant only when there is no data. However, in NR, there can be zero MAC SDU even if BS is not zero due to LCH restriction. Therefore, it is correct to skip only when BS for all LCG is zero in NR. We think it is the same intention as in LTE.

	Mediatek
	Yes
	SR is only triggered if a grant is not available. If a grant is available and periodic BSR for a LC with data available is not sent, the gNB cannot know that there is data pending on the logical channel. Therefore we consider the issue as critical.
To solve this issue, regular and periodic BSR ought to be sent if data exists on the LCs reported. However, padding BSR should not be sent. Padding BSR can go on all grants and its transmission would defeat the purpose of UL skipping.

	Xiaomi
	Yes
	If this case occurs, there are chances that a mismatch of buffer status between UE and gNB happens. So, it would be better for UE to utilize the otherwise wasted grant to transmit BSR to sync up the buffer status between UE and gNB.

	ZTE
	Yes
	We think it is critical and the description in LTE can be reused

	Samsung
	No
	We do not think enhancing efficiency of periodic/padding BSR is essential. We prefer not to address the issue in the specification. Depending on final form of the MAC specification, in the given scenario the periodic/padding BSR would either be transmitted, not transmitted or left to UE implementation. We do not see much difference between these outcomes.

	Nokia
	Yes
	Agree with LGE.

	Lenovo/MotM
	Yes
	Logical channel restriction creates a new scenario, e.g. zero MAC SDU within TB but non-zero BS, which was not there for LTE. This case should be addressed in specifications.

	Intel
	No
	We think reusing LTE condition is sufficient.

	Panasonic
	No
	Agree with OPPO and Samsung.

	Ericsson
	Yes
	The functionality in LTE can be extended by modifying the first sentence below:
If the MAC PDU includes only the MAC CE for padding BSR or periodic BSR with zero MAC SDUs and there is no data available for any LCG and there is no aperiodic CSI requested for this TTI [2], the MAC entity shall not generate a MAC PDU for the HARQ entity in the following cases:
-	in case the MAC entity is configured with skipUplinkTxDynamic and the grant indicated to the HARQ entity was addressed to a C-RNTI; or
- 	in case the MAC entity is configured with skipUplinkTxSPS and the grant indicated to the HARQ entity is a configured uplink grant;


	ASUSTeK
	Yes
	In NR, if value of BS is not zero, the UE should not skip the UL grant even there is no data included. I.e. the UE should transmit BSR to network for reporting the immediate condition of buffer status when there is buffered data but restricted by LCP restriction. If value of BS is zero and there is no data, it is straightforward to skip the UL grant.

	Convida
	Yes
	We should consider the case there are no MAC SDUs in the TB but there is data available on other restricted LCHs.

	NTT DOCOMO
	Yes
	Agree with LGE

	Fujitsu
	No
	Not critical and reusing LTE statement is enough.

	Vivo
	No
	The BSR will still trigger SR even though the BSR is not transmitted due to LCP restriction which causes the zero size of MAC SDU.

	Qualcomm
	Yes
	Agree with LGE.

	CATT
	Yes
	This is precisely the case where the grant does not match the UE’s needs and it should be provided timely with a grant for the other LCHs with pending data. So a BSR should sent, as in LTE.

	InterDigital
	No
	This is not necessary, as the network can anyway provide a suitable grant (i.e. not restricting the LCH that has available data) for the transmission of the BSR.



On the question of whether UL skipping is performed even if there is data available for a LCG that is not using the grant, companies’ views are as follows:
· UL skipping (8): Oppo, HW, ZTE, Intel, Panasonic, Fujitsu, Vivo, InterDigital
· Transmit BSR (11): LG, Mediatek, Xiaomi, Nokia, Lenovo/MotM, Ericsson, ASUSTek, Convida, NTT DOCOMO, Qualcomm, CATT.
· Not specified: Samsung
Majority of companies (12) think that this issue is critical. Majority prefer that the UE transmits BSR in that case and does not skip the grant. The motivation is based on the understanding that it is consistent with the intention in LTE. Following the majority view, the following proposal is made:
Proposal 7: UL skipping can only occur if there is no data available for any LCG.

	Q6: What priority order should be specified (if any) between the different types of MAC CE and logical channels”?[10][29]

	Company
	Critical?
	Justification / Proposed resolution

	OPPO
	No
	Reuse LTE hard coded relative priority (in decreasing order):
-	MAC control element for C-RNTI or data from UL-CCCH; 
-	MAC control element for DPR;
-	MAC control element for SPS confirmation;
-	MAC control element for BSR, with exception of BSR included for padding;
-	MAC control element for PHR, Extended PHR, or Dual Connectivity PHR;
-	MAC control element for Sidelink BSR, with exception of Sidelink BSR included for padding;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC control element for Recommended bit rate query;
-	MAC control element for BSR included for padding;
-	MAC control element for Sidelink BSR included for padding.
For URLLC LCH, the eNB can simply schedule a large enough grant which can at least accommodate the higher priority MAC CEs plus URLLC data logical channel.

	HW
	Yes
	We prefer to hard code the relative priority order between LCHs and MAC CEs while considering LCHs serving URLLC having higher priority than some MAC CEs.
-	MAC control element for C-RNTI or data from UL-CCCH; 
-	MAC control element for DPR;
[bookmark: OLE_LINK347][bookmark: OLE_LINK348]-	MAC control element for SPS confirmation;
-	data from LCH for URLLC;
-	MAC control element for BSR, with exception of BSR included for padding;
-	MAC control element for PHR, Extended PHR, or Dual Connectivity PHR;
-	MAC control element for Sidelink BSR, with exception of Sidelink BSR included for padding;
-	data from any Logical Channel, except data from UL-CCCH and data from LCH for URLLC;
-	MAC control element for Recommended bit rate query;
-	MAC control element for BSR included for padding;
-	MAC control element for Sidelink BSR included for padding.
[bookmark: OLE_LINK349]As for how to indicate a LCH is for URLLC, there are two options. Option 1 is based on QCI indicator as well as information from NAS layer to implicitly infer the LCH for URLLC. Option 2 is based on RRC configuration, i.e. upon LCH addition, which LCH is for URLLC is explicitly indicated to the UE. 

	LG
	Yes
	The relative priorities can be hard corded in the specification.
-	MAC CE for C-RNTI or data from UL-CCCH; 
-	MAC CE for SPS confirmation;
-	MAC CE for BSR, except for padding BSR;
-	MAC CE for PHR;
-	data from any Logical Channel, except for data from UL-CCCH;
-	MAC CE for padding BSR;

	Mediatek
	Yes
	It is critical as the LCP description is incomplete without this information.  
The priorities can be hard-coded and the same principle as LTE can be re-used, i.e. connection control MAC CEs > link adaptation MAC CEs > data > padding MAC CEs.

	Xiaomi
	Yes
	Reuse LTE

	ZTE
	Yes
	We think it is critical and the hard coded priority specified in LTE can be reused.

	Samsung
	Yes
	It is critical – but we feel LTE principles can be reused. No further work is therefore needed here and we should simply reuse LTE hard coded relative priorities. We briefly try and explain here why we feel this is the case.

It is only BSR and PHR that concern us; the size of BSR could be as big as 10B (8 LCGs) and the size of PHR could be as big as 16B (assuming 5 serving cells, PUCCH SCell configured…); the maximum size would occur only in limited scenarios and the size would be usually just a few bytes in normal scenario. It would be difficult to correctly estimate the frequency of those MAC CEs; however, since the frequency of PHR is controlled by periodicPHR-Timer, gNB has means to manage the frequency to the acceptable level. Let’s say the timer is set to 100ms, then the expected data rate due of PHR would be just few hundreds of bytes, which should be no considerable burden to URLLC traffic handling.

Regular BSR is not prohibited by a timer, but no application would generate new data e.g. every ms, and even if such traffic existed, gNB can control regular BSR occurrence by not mapping such traffic to a LCG; then it would be a logical assumption that expected data rate of BSR would also be just few hundreds of bytes. 

Also, traffic pattern of URLLC is still unclear so case where UE needs to transmit URLLC traffic and MAC CE simultaneously may be rare. Therefore we feel LTE approach will work for NR.

	Nokia
	Yes
	Same approach as LTE. Do NOT mix LCH within MAC CE as suggested above.

	Lenovo/MotM
	Yes
	Relative priority order should be specified as for LTE. Even though we agree in principle with Huawei, that URLLC data should be prioritized over some MAC CEs, it’s not so clear to us how this can be easily achieved.

	Intel
	Yes
	We think hard coded priorities as in LTE can be used for NR as well (excluding those MAC CEs not in NR, e.g. MAC CEs for Sideline BSR)

	Panasonic
	Yes
	Agree with other companies to reuse LTE approach. 

	Ericsson
	Yes
	Reuse the list from LTE and remove the MAC CEs which are not applicable (e.g. those for sidelink or NB-IoT).

	ASUSTeK
	Yes
	The basic concept of relative priority order between MAC CEs and LCHs could be reused as LTE. However, we also have the same opinion as Huawei that the priority of URLLC data should be higher than some MAC CEs which are delay-tolerant.

	Convida
	Yes
	The priority should be specified and the LTE order can be reused.

	NTT DOCOMO
	Yes
	We could reuse LTE principle.

	Fujitsu
	Yes
	The relative priority order in LTE is fine.
If transmission of URLLC traffic and MAC CE can occur, physical layer can somewhat deal with this case. For example, TB for MAC CE is generated and passed to the physical layer, and TB for URLLC is also generate later and passed to the physical layer, but the physical layer punctures the TB for MAC CE and multiplex the TB for URLLC. Then there seems no problem with the latency of the URLLC traffic.

	vivo
	Yes
	The LTE order can be reused. We consider that the optimization for URLLC data is not essential.

	Qualcomm
	Yes
	We are fine with reusing the order specified in the LTE baseline.

	CATT
	Yes
	The priority order of MAC CEs and LCHs is important to LCP. We can stick to LTE priority order in Rel-15.

	InterDigital
	Yes
	Reuse LTE order as a starting point.



On the priority order between the different types of MAC CE and logical channels (Q6), all companies except one consider that this issue is critical. Strong majority propose to reuse LTE order.
Proposal 8: A priority order is specified between different types of MAC CE and logical channels and the order is the same as in LTE.

	Q7: Can the UE skip segmentation for one LCH when there is other data for transmission for another LCH that does not require segmentation?[11][34]

	Company
	Critical?
	Justification / Proposed resolution

	OPPO
	No
	UE follows LTE 3 steps LCP procedure, and shall not skip segmentation for one LCH when there is other data for transmission for another LCH that does not require segmentation.

	HW
	No
	[bookmark: OLE_LINK358][bookmark: OLE_LINK359]UE shall not skip segmentation for one LCH when there is other data for transmission for another LCH that does not require segmentation. One reason is that if skipping segmentation is supported, PBR of some LCHs with higher priority may not be satisfied. 

	LG
	No
	This is only to avoid excessive segmentation, which can be handled by UE implementation. Thus, we would propose to remove the related sentence in NR.

	Mediatek
	No
	This aspect is not necessary for December completion.
The UE should not skip segmentation for one LCH when there is other data for transmission for another LCH. Resources allocated for higher priority channels should not be used to transmit data from lower priority channels. We agree with the analysis in [34] that savings from segmentation avoidance are minimal.

	Xiaomi
	Possibly Yes for LCHs with the same priority;
No for LCH with different priority
	For LCHs with the same priority, it is UE implementation to guarantee the fairness among those LCHs. For good UE implementation, UE can achieve to minimize segmentation of LCHs with the same priority without breaking the fairness, i.e. UE can occasionally skip LCH segmentation for one LCH or another provided that all the LCHs with same priority will have roughly the same served data rate. 
For LCHs with different priority, UE should strictly follow the priority.

	ZTE
	No
	It depends on whether the two LCHs have the same priority or not. If the two LCHs have the same priority, then it can be left to UE’s implementation. Otherwise, if the LCH, which require segmentation, has higher priority, then UE shall not skip the segmentation of the LCH with higher priority, even in case there is other data for transmission for another LCH (with lower priority) that does not require segmentation.

	Samsung
	No
	As per our quantitative analysis submitted to the Prague meeting, overhead reduction by skipping segmentation would appear very minor and does not justify the increased complexity. Also, skipping segmentation could leave to starvation of some LCHs, meaning changes to LCP procedure would be required.

	Nokia
	No
	Could be left to UE implementation.

	Lenovo/MotM
	No
	Agree with Samsung

	Intel
	No
	As analysed in our contribution R2-1710633 [11], there is computation complexity and violation of LCP principles when skipping segmentation is supported. Therefore we prefer that the UE should not skip segmentation for one LCH when another LCH has data transmission which does not require segmentation.

	Panasonic
	No
	This is up to UE implementation.

	Ericsson
	No
	After LCP restriction, reuse the LTE LCP framework of section 5.14.1.3.1, Logical channel prioritization. This framework does already cover the case of Q7 when LCH with equal probability are considered.

	ASUSTeK
	No
	It can be left to UE implementation.

	Convida
	No
	Skipping due to segmentation should not be allowed. Skipping would create new problems such as starvation and the gain seams rather small.

	NTT DOCOMO
	No
	Agree with Samsung

	Fujitsu
	No
	Could be left to UE implementation.

	vivo
	No
	For the logical channels with the same priority, this can be left to the UE implementation.

	Qualcomm
	No
	It can be left to UE implementation.

	CATT
	No
	LCP should be based on priority, PBR and LCP restriction, not whether there is segmentation or not.

	InterDigital
	No
	The UE should not skip segmentation in that scenario.



On whether the UE can skip segmentation for on LCH when there is other data for transmission for another LCH that does not require segmentation (Q7), no company indicated that they think this issue is critical for December completion. The views from companies can be summarized as follows:
· 9 companies (LG, Xiaomi, ZTE, Nokia, Panasonic, ASUSTek, Fujitsu, vivo, Qualcomm) indicated it can be left to UE implementation at least for the case of same priority LCHs. 
· 6 companies (Mediatek, Samsung, Lenovo/MotM, Intel, CATT, InterDigital) expressed the view that skipping segmentation brings little or no benefit, without stating that it should be explicitly disallowed by the specification.
· 3 companies (Oppo, HW, Convida) indicated preference that this is not allowed.
The rapporteur’ understanding is that the current text leaves the behavior up to UE implementation. Given that that this seems to be the majority view, and given that addressing the issue is not critical for December completion, the following is proposed:
Proposal 9: No change to the draft specification to address the “skipping segmentation” behavior. Revisit after December in case there are concerns.

	Q8: In case of multiple grants, should a mechanism be introduced to minimize the reordering workload at the PDCP receiver?[31]

	Company
	Critical?
	Justification / Proposed resolution

	OPPO
	No
	We agree the intention, however we think it’s an optimization which does not need to be captured before December.

	HW
	No
	We do not understand the motivation as one functionality of PDCP is reordering. In addition, extra signaling and specification impact is foreseen if the transmitter notifies the receiver of the relative building order of the multiple TBs.

	LG
	No
	Small optimization.

	Mediatek
	No
	This aspect is not necessary for December completion.

	Xiaomi
	No
	Can be addressed after December completion.

	ZTE
	Yes
	Since we have a flexible timing between the when the grant is received and when the grant will be used, it should be clarify first that does the multiple grant really means here (i.e. multiple grants will be used at the same time or multiple grants are received at the same time)?
For the case that multiple grants are received at the same time but the resource granted are expected to be used in different time, we think the LCP processing order for the multiple grants should be specified and UE should first process the grant ,which is expected to complete the transmission earlier). Otherwise, unnecessary reordering and transmission delay (in case the Bj is drained by the grant, which will be transmitted later) will be caused.

	Samsung
	No
	No optimizations needed to support multiple grants. Workload due to PDCP reordering itself is not that demanding compared to other PDCP functions (e.g. security).

	Nokia
	No
	What does it mean to minimize the workload of a function that is needed anyway?

	Lenovo/MotM
	No
	

	Intel
	No
	We think it is an optimization, and therefore not necessary for December completion.

	Panasonic
	No
	

	Ericsson
	No
	The problem this mechanism would address is not justified. Any such optimizations should therefore be postponed. 

	ASUSTeK
	No
	It’s an optimization which is not necessary for December completion.

	Convida
	No
	Not needed.

	NTT DOCOMO
	No
	

	Fujitsu
	No
	Not sure the discussion point – it seems that even if building order is notified from the transmitter side to the receiving side, receiving order could not follows the order due to HARQ retransmissions. So it seems that the gain is marginal?

	Vivo
	No
	There is no need for optimization. And we consider that adding an indication from the transmitter of MAC may introduce the reordering of transport block at the receiver of MAC, this will introduce some extra latency.

	Qualcomm
	Yes
	The intention of including relative building order of multiple TBs is to help the receiver quickly figure out the processing order of the received TBs and hence reduce the latency through the PDCP layer.

	CATT
	No
	Not convinced by the complexity gain vs extra-signalling.

	InterDigital
	No
	Complexity not justified by the benefit.



On whether a mechanism should be introduced to minimize the reordering workload at the PDCP receiver, all companies except 2 (ZTE, Qualcomm) believe this is not critical for December completion. 1 company (OPPO) agree with the intention but think it should be addressed after December. In addition, 9 companies (HW, Samsung, Nokia, Ericsson, Convida, Fujitsu, Vivo, CATT, InterDigital) indicated that they do not believe that the problem exists or is significant. Considering this, we propose:
Proposal 10: No mechanism is introduced to minimize the reordering workload at the PDCP receiver.

	Q9: In case of multiple grants, is there a need to specify a mapping rule (e.g. based on minimum T) for MAC CE?[22]

	Company
	Critical?
	Justification / Proposed resolution

	OPPO
	No
	We agree the intention, however we think it’s an optimization which does not need to be captured before December.

	HW
	Yes
	[bookmark: OLE_LINK337][bookmark: OLE_LINK338][bookmark: OLE_LINK362][bookmark: OLE_LINK363]We agree with the intention. Even though we already agreed that the LCP restriction does not apply to MAC CE at least for non-duplication case, when there are multiple grants, it makes sense to transmit MAC CEs on the UL grant with shortest SCS/Time in order to ensure the MAC CE is received as soon as possible.  

	LG
	No
	Small optimization.

	Mediatek
	No
	This aspect is not necessary for December completion. This should be left to UE implementation.

	Xiaomi
	No
	UE implementation is enough.

	ZTE
	No
	It can be left to UE’s implementation.

	Samsung
	No
	

	Nokia
	No
	

	Lenovo/MotM
	No
	We agree with the intention; however it can be handled by UE implementation

	Intel
	No
	We think it is an optimization, and therefore not necessary for December completion.

	Panasonic
	No
	

	Ericsson
	No
	As in LTE, it is up to the UE implementation to decide in which MAC PDU a MAC control element is included when MAC entity is requested to transmit multiple MAC PDUs at the same time Therefore, there is no need to specify a mapping rule in case of multiple grants.

	ASUSTeK
	Yes
	Same view with Huawei. When the UE receives multiple UL grants with different “Time”, some of the MAC Ces should be transmitted on the UL grant with shortest “Time”. For example, BSR and PHR could be transmitted earlier for helping network to schedule the resources as soon as possible. 

	Convida
	No
	This can be left to implementation. The UE should know some MAC Ces are time sensitive.

	NTT DOCOMO
	No
	

	Fujitsu
	No
	Could be left to UE implementation

	Vivo
	No
	This can be left to UE implementation.

	Qualcomm
	No
	It can be left to UE’s implementation.

	CATT
	No
	If MAC CE always uses the shortest allocation it will get quicker to the gNB but will also always use resources targeted for time-critical LCHs. So there is a trade-off here that we think only the UE implementation can solve on a case by case basis.

	InterDigital
	No
	Not critical and no clear issue if left to UE implementation.



On whether there is a need to specify a mapping rule (e.g. based on minimum PUSCH duration) for MAC CE, all companies except 2 (HW, ASUSTek) believe this is not critical for December completion. 1 company (OPPO) agrees with the intention but thinks it should be discussed after December. 13 companies (LG, Mediatek, Xiaomi, ZTE, Lenovo/MotM, Intel, Ericsson, Convida, Fujitsu, Vivo, Qualcomm, CATT, InterDigital) expressed the view that it should be left to implementation.
Proposal 11: No mapping rule is specified for MAC CE in case of multiple grants.

	Q10: Does support of delay-sensitive data require additional prioritization mechanism based on time (e.g. delay threshold)[32]

	Company
	Critical?
	Justification / Proposed resolution

	OPPO
	No
	The delay sensitive data is already reflected by the configured priority in our understanding, so this optimization is not needed.

	HW
	No 
	[bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK33]Actually, this is to introduce a new BSR trigger condition, but the solution is to remap the LCH with a higher priority when the delay for a LCH exceeds a threshold. Seems not aligned with the agreement that no new BSR trigger will be introduced. In LTE, there is no such mechanism introduced and there is no problem identified.In NR, we also do not see any problem. Moreover, based on eNB implementation and proper periodic BSR, it can be guaranteed to schedule the data within the valid time. 

	LG
	No
	The network should set the priority properly from the beginning.

	Mediatek
	No
	This aspect is not necessary for December completion.

	Xiaomi
	No
	

	ZTE
	No
	We don’t think any extra optimization is needed.

	Samsung
	No
	

	Nokia
	No
	

	Lenovo/MotM
	No
	

	Intel
	No
	We do not think it is necessary for December completion.

	Panasonic
	No
	

	Ericsson
	No
	The MAC entity maintains the variable Bj for each logical channel that increases the priority of any LCH not reaching its PBR for a valid grant. Not needed. Additionally with a delay-based scheduler, the gNB is able to prioritize the delay-sensitive LCHs.

	ASUSTeK
	No
	We agree with the intention, but it is not very urgent to be finished before December completion.

	Convida
	No
	Not necessary for this release.

	NTT DOCOMO
	No
	

	Fujitsu
	No
	Baseline is in the restriction in Q1.

	Vivo
	No
	Breaking the delay requirement of a logical channel is an wrong network implementation

	Qualcomm
	No
	We are fine with not considering it for the Dec release.

	CATT
	No
	This introduces a UE autonomous dynamic priority re-mapping that NW is not aware of. We do not see the need, especially at this stage of the specification.

	InterDigital
	No
	We think there may be potential benefits to introducing a delay threshold in LCP for increasing reliability of delay-sensitive services. Since this is a reliability aspect, it should be re-discussed after December.



On whether support of delay-sensitive data require additional prioritization mechanism based on time (Q10), no company indicated that this is critical for December completion. 7 companies (OPPO, HW, LG, ZTE, Ericsson, Vivo, CATT) expressed the view that it is not needed. 3 companies (ASUSTeK, Qualcomm, InterDigital) agree with the intention but think it should be discussed after December.
Proposal 12: No additional prioritization mechanism based on time is specified before December.

	Q11: Is there a problem with the current (similar to LTE) “step 1” text, which does not state that only the logical channels that have data available for transmission can be allocated resources?[33]

	Company
	Critical?
	Justification / Proposed resolution

	OPPO
	No
	Even if the LCHs without data available are considered in the step1, it will not consume any resources, so it has no impact on the LCP. But we are open to add this clarification text.

	HW
	No
	In LTE, this mechanism works well without any problem identified. If a LCH has no data, the PBR of this LCH will not be satisfied the allocated resources will not be actually consumed by the logical channel having no UL data. In NR, we do not see there is any problem as well. 

	LG
	Yes
	It would be logical to consider only the logical channels having data.
If step 1 considers all logical channels even with no UL data, the outcome of PDU construction is different from considering only the logical channels with UL data.
[image: ]
Example: With the current step1, LC2 with no UL data is also allocated PBR amount of resource in step 1 even though it is not actually consumed, and, LC3 may not be allocated PBR amount at all in step 1. Then, in Step 3, all the LCs will be served in decreasing order of priority. Therefore, LC3 may not be allocated with any resource because LC1 will be served first. The resulting MAC PDU would be like the left one in the figure below. 
If step 1 considers only the logical channels having UL data, LC3 will be allocated PBR amount of resource in step 1. And, the remaining resources will be allocated to the LCs in decreasing order in step 1. The resulting MAC PDU would be like the right one in the figure below.
[image: ]

	Mediatek
	No
	It seems obvious that only logical channels with data would be allocated resources, and implementations would take this into account. However, we are not opposed to the addition of clarifying text.

	Xiaomi
	No
	The actually allocated resources for a logical channel in step 1 is dependent on the buffer size of the logical channel. If there is no data in the logical channel, there will be no resource allocated for the LCH.

	ZTE
	No
	MAC shall not be required to trace the data volume available in RLC and PDCP in a real time manner. Therefore, we think all the LCHs fulfil the restriction should be considered in the step1, but only the LCH with data available and Bj>0 will consume the resources.

	Samsung
	No
	

	Nokia
	No
	

	Lenovo/MotM
	No
	

	Intel
	No
	We also think that only logical channels with data would be allocated resources in step 1. Therefore we do not see any issues.

	Panasonic
	No
	

	Ericsson
	No
	Resources will not be assigned to the LCHs without data at Step 1, even though if Bj>0. At Step 1, a LCH with Bj>0 is allocated resources at maximum up to its PBR, but, the assignment does not only depend on PBR, it also depends on how much data that is available for transmission. If the LCH has no data, there will be no resources assigned to that LCH. Therefore, the update is not necessary.

	ASUSTeK
	Yes
	Agree with LG.

	Convida
	No
	

	NTT DOCOMO
	No
	We could consider this in later release if we foresee the problem.

	Fujitsu
	No
	It is intended behaviour – as a result of the Step1, the LC1, that is given a high priority, get resources for UL transmission, which seems to be proper behaviour (See the left-hand side diagram from LGE). The LC2, which is given a middle priority, gets resource later since the value of Bj remains as it is. The LC3, which is given a low priority, also gets resource after the LC1 and LC2 has been served. I think that this behavior should be fine.

	Vivo
	No
	We don’t think this is a critical issue in the specification text.

	Qualcomm
	No
	Our understanding is that there is no actual resource allocated if there is no data in the logical channel. 

	CATT
	No
	No critical issue identified.

	InterDigital
	No
	



On whether there is a problem with the current text for “step 1” that would result in the UE allocating resources to logical channels with no data in step 1, all companies except 2 (LG, ASUSTeK) think this is not critical for December completion. 2 companies (LG, ASUSTeK) believe there is a problem that affects the outcome of PDU construction. 2 companies (OPPO, Mediatek) do not think there is a problem but are open to clarify text. 8 companies (HW, Xiaomi, ZTE, Intel, Ericsson, Fujitsu, Vivo, Qualcomm) expressed the view that it is already clear that no resource is allocated to a logical channel with no data.
Proposal 13: No change to existing text to clarify that only logical channels with data are allocated resources in step 1.

	Q12: Should a low priority LCH (e.g., eMBB) configured with multiple mappings (e.g., short and long TTI duration) gets allocated resources of a grant before a high priority LCH (e.g., URLLC) configured with a single mapping (e.g., short TTI duration) in step 1 and 2? [10][13][20]

	Company
	Critical?
	Justification/Proposed resolution

	OPPO
	No
	We think it’s not a critical issue. The current text works well. For this issue, several other options besides changing texts in step1 and 2 are:
1. The network can simply configure eMBB without short TTI duration
2. The LCP restrictions can prevent eMBB LCH using URLLC resources.

	HW
	Yes
	We think this is a critical issue as considering spectrum efficiency we already agreed that LCHs for eMBB can be associated with SCS/Time that satisfies URLCC. In this case, if no further restriction is introduced, then based on current three-step LCP procedure, eMBB will consume the UL resource that satisfies URLLC at least to satisfy its PBR before URLLC is exhausted and it is probably that not sufficient resource is left for the URLLC remaining data in step 3. 
In order to solve this issue, we proposed LCP rule should allow some logical channels to be precluded and to be served only after the data of the other logical channels is exhausted

	LG
	No
	We understand the intention but it would be too complex. 

	Mediatek
	No
	This aspect is not necessary for December completion. 
The issues raised can be solved by gNB implementation (setting of LCP parameters PBR and BSD) and UE implementation (order in which grants are processed)

	Xiaomi
	No additional effort is needed
	The question is bizarre.
No additional effort is required for this situation beyond dynamic/shared resource restriction.
According the current NR procedure, during the first round resource allocation (to satisfy Bj), LCH with eMBB can be allocated resources for URLLC service if there is no restriction (such as T_min) before URLLC getting resources during the second round resource allocation. This can only happen if gNB set the PBR of LCH for URLLC with finite value. If so, current behavior is what gNB wants, there is no any problem.
IfgNB wants to avoid this, it should set PBR of LCH for URLLC to infinity


	ZTE
	No
	We think it is not critical and the issue mentioned can be handled by NW’s implementation (i.e. NW should select suitable parameters).

	Samsung
	No
	We feel that the LCP procedure in NR should be based on the 3-step procedure as specified in LTE. Should the issues mentioned in Q10 – Q12 occur, they can be avoided by: 
-	restricting the mapping between LCHs and (SCS, “time”) pair(s); and/or 
-	setting PBR values appropriately (e.g. using the ‘infinity’ setting when needed).

	Nokia
	No
	Restrictions and priorities are enough.

	Lenovo/MotM
	No
	Not a critical issue. 

	Intel
	No
	We think gNB configuration can handle the issue.

	Panasonic
	No
	

	Ericsson
	No
	Such enhancements are not necessary since the steps of LCP should be a common procedure regardless which mappings are used in the current grant. Also, if doing this, it is more complex to maintain LCP, since the UE has to execute different LCP procedure from time to time. 

	ASUSTeK
	Yes
	In order to prevent the UL resources for URLLC data from being exhausted by eMBB data. Further limitation in LCP steps is needed to preclude some LCHs. For example, some specific LCH(s), e.g. for URLLC, should be prioritized to use the resources at first. Then all the other selected LCH(s) should be served if there are remaining resources. In other words, some LCH(s), e.g. for eMBB, should be precluded to be allocated the resources at first.

	Convida
	No
	The existing and already agreed mechanisms (LCH priority, PBR, SCS/time restriction…) should be sufficient for this release.

	NTT DOCOMO
	No
	Typically, very sensitive service (e.g. URLLC) should have higher priority and sufficient PBR. Thus, we are no sure whether we need additional effort to take care of the concerning case. 

	Fujitsu
	No
	Not sure why low priority data would be served before high priority data.

	Vivo
	No
	We think that the network implementation (e.g. reasonable configuration) will anyway allow the transmission of URLLC.

	Qualcomm
	No
	We think the problem described in those contributions can be solved through proper configuration of the LCP restriction policy and LCP parameters (e.g. priority, PRB, etc)

	CATT
	No
	We agree with OPPO that [Tmin Tmax] or explicit SCS restriction (if this parameter is kept) can be used to prevent eMBB to steal resources from URLLC. And priority/PBR mechanisms already allows for sufficient flexibility to prevent from this issue to happen. In our understanding this was already discussed in previous meetings and not agreed. We see nothing new that came in the design that requires revisiting this decision.

	InterDigital
	Yes
	The 3-step procedure of LTE is a good starting point but some enhancements seem required to prevent mis-allocation of resources to eMBB. Setting PBR to infinity does not work with more than one LCH with high-priority and delay-sensitive data since there is then no way to prevent one LCH to use all the resources at the expense of others. We think a simple approach would be to allow certain LCH to use resources only in Step 3.



On whether a low priority LCH configured to use any PUSCH duration should get allocated resources of a grant before a high priority LCH configured to use only short PUSCH duration in step 1 and 2, all companies except 3 (HW, ASUSTeK, InterDigital) think the issue is not critical for December completion. 10 companies (OPPO, Mediatek, Xiaomi, ZTE, Samsung, Nokia, Intel, Vivo, Qualcomm, CATT) expressed the view that the issue could be avoided by network implementation using existing parameters.
Proposal 14: No enhancements to LCP procedure to allow eMBB data to be allocated resources only in Step 3 for short PUSCH duration.

	Q13: Is there any other critical open issue not mentioned in the above? 
Rapporteur note: Additional questions were created in v2 based on received inputs. Now closed. 



	Q14 (new): How to increase the parameter Bj for LCHj when LCHj is restricted from using the received grant? The parameter Bj is increased with respect to its PBR and decreased according to the number of bytes that are included in the MAC PDU. If the LCHj is restricted from transmission, should it anyways be incremented?

	Company
	Critical?
	Justification/Proposed resolution

	Ericsson
	Yes
	The procedure of handling Bj in LTE should be adopted for NR and if LCHj is restricted from using the received grant, its Bj should be incremented to increase the priority and probability of being eligible for transmission in the next grant.

	Xiaomi
	Yes
	agree with Ericsson to reuse procedure in LTE.

	OPPO
	No
	Firstly, as in LTE, Bj should be maintained by MAC entity (i.e., not configured by RRC) as LTE for each logical channel, and initialized to zero when the corresponding logical channel is established. Bj is not larger than PBR*BSD.
Secondly, in LTE, actually Bj is increamented by PBR*TTI for each TTI, regardless whether the corresponding LCH is scheduled or not.
Thirdly, Bj only works in the first step (step 1) LCP for restricting the LCHs with Bj<0 from scheduling. The LCH restricted in step 1 could have chance to be scheduled in step 3 depending on the grant size and priority, e.g., if the grant size is large enough and the priority is high. 
So, we can simply follow LTE baseline, i.e., Bj is incremented for each TTI, furthermore, each TTI means each PDCCH occasion in NR which is currently in discussion. If Bj is not incremented due to LCP restriction, there is no critical issue but the probability of LCH being scheduled in step 1 is decreased.   

	ZTE
	Yes
	We think it is critical, and the description in LTE can be reused.

	Samsung
	No
	Do not see how this is any different from a similar scenario in LTE (e.g. a LCH not being included in a grant because of its priority/PBR). The behavior described is a general consequence of NR-introduced logical channel restrictions and baseline LTE behavior. There is no need to capture anything new (on top of LTE baseline) in the specs in our opinion.

	Nokia
	Yes
	agree with Ericsson.

	Lenovo/MotM
	No 
	We don’t see that logical channel restriction brings some new aspect to the maintenance of the buckets.

	Intel
	No
	We think similar handling as LTE can be used.

	ASUSTeK
	No
	Same view with Lenovo.

	Convida
	Yes
	Bj should be incremented even for restricted LCHs to properly maintain the PBR.

	HW
	No 
	Agree with Samsung. 

	NTT DOCOMO
	Yes/No?
	We are not sure of what “critical” means here since it would be similar to LTE.  

	Fujitsu
	No
	The calculation algorithm in LTE is fine.

	vivo
	No
	Agree with Ericsson.

	Qualcomm
	No
	If LCHj is restricted from using a UL grant, then as far as LCHj is concerned, it is equivalent to there is no UL grant received and hence the update of its Bj should not be affected. 

	Mediatek
	No
	This is already covered by the current MAC draft. Bj is incremented regardless of LCP restrictions. The following text in Section 5.4.3.1.1 is not conditional upon LCP restrictions.
’The MAC entity shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero when the related logical channel is established, and incremented by the product PBR × NR-UNIT for each NR-UNIT, where PBR is Prioritized Bit Rate of logical channel j.’
Only text related to decrementing Bj is conditional upon LCP restrictions as it should be.

	CATT
	No
	This issue is related to the other email discussion on replacing NR-UNIT in MAC spec, namely: how do we capture in the specification when to increase Bj for a logical channel? Anyways the basic LTE principle should be kept that Bj is increased periodically to reflect continuous bucket filling and decrease only when the LCH feeds a MAC PDU.

	LG
	Yes
	If Bj is not incremented for the logical channel not scheduled due to scheduling restriction, the logical channel data may not be able to be transmitted with a proper amount when the MAC receives a resource for the logical channel because Bj plays a upper bound that can be scheduled in step 1. 

	InterDigital
	Yes
	Same view as Ericsson.



On the issue of how to increase the parameter Bj for LCHj when LCHj is restricted from using the received grant, 7 companies (Ericsson, Xiaomi, ZTE, Nokia, Convida, LG, InterDigital) expressed the view that the issue is critical for December completion, while companies (OPPO, Samsung, Lenovo/MotM, Intel, ASUSTeK, HW, Fujitsu, vivo, Qualcomm, Mediatek, CATT) think it is not critical. 
However, based on the comments it appears that all companies believe that the same approach as LTE should be used, i.e. Bj should be incremented regardless of whether the LCHj is restricted from using the grant or not. Therefore, we propose:
Proposal 15: The increase of the variable Bj is independent of whether LCHj can utilize the grant or not.
Assuming the above proposal is agreed, we suggest the following text for replacement of “NR-Unit” in the paragraph that describes how variable Bj is incremented. The text follows the principles that PBR is increased uniformly as a function of time and that the Bj variables should be up to date before initiation of LCP.
Proposal 16: Adopt the following TP for the description of how variable Bj is incremented:
“[…] The MAC entity shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero when the related logical channel is established, and incremented before initiating LCP by the product PBR x T for an interval of time T, where PBR is Prioritized Bit Rate of logical channel j. […]”
Summary and proposal

The following proposals are made:
Proposal 1: Subcarrier spacing and PUSCH duration restrictions are applied independently.
Proposal 2: Decide at RAN2#100 if LCH selection includes a restriction on minimum PUSCH duration.
Proposal 3: No restriction or additional configuration is introduced related to type and/or shared usage of grant.
Proposal 4: No additional restriction based on the granularity of PUSCH transmission duration is introduced.
Proposal 5: In case of slot aggregation, the duration of a single repetition of a TB (i.e. single PUSCH transmission) should be considered for LCH selection.
Proposal 6: The minimum grant size for not transmitting padding or padding BSR while having data available for transmission is 8 bytes.
Proposal 7: UL skipping can only occur if there is no data available for any LCG.
Proposal 8: A priority order is specified between different types of MAC CE and logical channels and the order is the same as in LTE.
Proposal 9: No change to the draft specification to address the “skipping segmentation” behavior. Revisit after December in case there are concerns.
Proposal 10: No mechanism is introduced to minimize the reordering workload at the PDCP receiver.
Proposal 11: No mapping rule is specified for MAC CE in case of multiple grants.
Proposal 12: No additional prioritization mechanism based on time is specified before December.
Proposal 13: No change to existing text to clarify that only logical channels with data are allocated resources in step 1.
Proposal 14: No enhancements to LCP procedure to allow eMBB data to be allocated resources only in Step 3 for short PUSCH duration.
Proposal 15: The increase of the variable Bj is independent of whether LCHj can utilize the grant or not.
Proposal 16: Adopt the following TP for the description of how variable Bj is incremented:
“[…] The MAC entity shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero when the related logical channel is established, and incremented before initiating LCP by the product PBR x T for an interval of time T, where PBR is Prioritized Bit Rate of logical channel j. […]”
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