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1 Introduction
As described in RP-234078, the objective on RedCap for NR NTN is as follows:
Support of Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands [RAN4, RAN1]

· For full-duplex FDD RedCap and eRedCap UEs, define the RF and RRM requirements [RAN4]

· For HD-FDD RedCap UEs and eRedCap UEs, check whether any essential changes are needed for their support (i.e. focusing on HD collision rules) by end of Q2/2024 [RAN1]

· Depending on feasibility assessment above, define the RF and RRM requirements [RAN4]

· Notes for this objective:

· GNSS (Global Navigation Satellite Systems) capabilities and simultaneous GNSS and NR-NTN operation is supported in RedCap/eRedCap UE.

A few agreements on RedCap operation were concluded in RAN1#116-bis as follows in last RAN1 meeting:
Agreement
Observation：
To avoid the occurrence of error cases 3 and 4 through network scheduling, there are less resources available for a scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB. 
Observation：
For collision cases 1, 2, 5 and 6, when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB, there might be less resources available for the scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN if gNB attempts to avoid the collision or there is a loss of DL/UL transmissions due to collision. 
Observation：
When there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB, there may be a BLER performance degradation for the reception of UL transmissions at the gNB for the scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN if gNB does not attempt to avoid the collision at least in the following cases: 
· UL transmission with repetitions due to different available slot counting at UE and gNB when colliding with SSB reception

· PUSCH repetition type B due to different invalid symbol determination at gNB and UE when colliding with DL transmissions 
· UL transmission with DMRS bundling due to the different actual TDW determination at gNB and UE when colliding with DL transmissions
Note: the above cases happen at least with one of collision cases 1, 2, 5, 6, and 7.
According to the conclusion of the last meeting, the application of redcap in NTN is divided into two parts:
1) Whether existing handling rules for the following cases should be reused or updated when taking into account TA mismatch between actual TA used by UE and assumed TA at the gNB based on available TA report
2) Potential issues for (e)RedCap HD-FDD UEs
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3 [high/open] Collision case in HD-FDD (e)RedCap NTN
Regarding the current TN collision handling rules, we will analyse one by one whether they are applicable to NTN:

3.1 Issue1-1: Collision cases 1, 2, 5, 6 and 7

3.1.1 Company views
	Contribution
	Observation/Proposals

	 Huawei, HiSilicon [1]


	Proposal 4: At least the priority rules to cancel UL transmission or DL reception at UE side in the cases of DL/UL overlapping (Case 1/2/5/6) and back-to-back non-overlapping symbols without sufficient gap (case 7), as defined in clause 17.2 of TS38.213, can be reused by (e)RedCap UE in NTN from UE perspective by taking the effect of timing advance into account when determining the DL reception symbols and UL transmission symbols.

Proposal 5: When determining whether to cancel a UL transmission, UE can further check the DL/UL collision according to the UL timeline with the latest reported TA in addition to the UL timeline with the actually used TA. The UL cancellation rules should be applied if conditions for a cancellation are satisfied based on either the TA actually used or the TA latest reported. 

	Vivo [4]
	Observation 6: For Case 1, Case 2, and Case 5 to Case 7, if gNB does not attempt to avoid the collision, the collision handling rule defined in TN can be reused in NTN, and the number of available resources is not decreased compared to TN. The packet loss of DL or UL transmission can be recovered by retransmission.

	ZTE [5]
	Proposal 3: For collision cases 1, 2, 5 and 6, no need of enhancement is foreseen.

	InterDigital, Inc. [6]
	Proposal 1: Apply the Rel-17 HD-FDD collision rules for RedCap NTN operation for all cases except case 3 and case 4. 

	CATT [9]
	Proposal 2: To address the issue of case1,2,5,6 in NTN, the method of enhancing TA report can be considered.

	CMCC [11]
	Proposal 1:
For Case 1 and Case 2, without a clear knowledge of the propagation delay or TA, it is hard for gNB to make scheduling decisions. The TA information should be reported to the gNB to facilitate the scheduling to minimize the TA mismatch between gNB and UE.
Observation 7:
For Case 5 and Case 6, if the TA mismatch issue between actual TA used by the UE and assumed TA for the UE at the gNB can be solved, the existing rules can still be used in the NTN scenarios.
Proposal 5:
There is no need to further enhance Case 7 in the NTN scenarios. 

	Ericsson [12]
	Observation 1 In line with the previous observation, “collision cases 1, 2, 5 and 6” offer functional support for HD-FDD UEs in NTN and it is not essential to optimize them.

	Honor [13]
	Observation 1: For HD-FDD RedCap/eRedCap UEs with NR NTN operating, the collision handling rules defined in TN for all the cases except for case 3 and 4 can be reused.

	CAICT [15]
	Proposal 2: For case 1 and case2, handling rules in TN is reused for the HD-FDD UEs in NTN.
Proposal 4: For case 5,6,7, handling rules in TN is reused for the HD-FDD UEs in NTN.

	NTT DOCOMO, INC. [19]
	Proposal 1:

· For HD-FDD RedCap/eRedCap UE, conclude that enhancement for the following is introduced in R19 NTN. It is noted that specified mechanism may bring good results in other cases/issues that are not listed below.
· Case 3 and Case 4 that are defined as error case

· Case 1 and Case 2 for efficient collision avoidance

· Different actual TDW determination at gNB and UE when colliding with DL

	MediaTek Inc. [20]
	Proposal 1: gNB scheduler implementation can handle potential DL/UL collisions by re-using legacy Release 17 NR NTN TA report to get knowledge the UE-specific TA and avoid TA misalignment without need for reduced capability half-duplex enhancements in Case 1-4. 

	Qualcomm Incorporated [21]
	Proposal 2:  For HD-FDD UEs in NR NTN, UE cancels the UL transmission or drops the DL reception for the collision Case 3, Case 4, and collision between semi-static DL and PRACH/MsgA.

· Support network configuration of dropping DL reception or cancelling UL transmission.


3.1.2 Initial proposal

Considering the above views, seven sources(Vivo [4], ZTE [5], InterDigital, Inc. [6], Ericsson [12], Honor [13], CAICT [15], MediaTek Inc. [20]) believe that the priority rules of Case1, 2, 5 and 6 in TN can be reused in NTN. 
However, two sources(CATT [9] and CMCC [11])consider that there may be inconsistency in understanding between the gNB and the UE if accurate TA is not obtained. And Huawei, HiSilicon [1] proposed a new rule for UL cancellation, which is based on the actual TA used or the latest reported TA, in order to reduce BLER performance degradation.

Additionally, Qualcomm Incorporated [21] suggests defining a new rule for collision between semi-static DL and PRACH/MsgA(case6), which is network configuration rather than depending on UE implementation in TN.

Based on the above viewpoints, FL thinks existing priority rules can be reused. The additional thing to be confirmed is to enable finer TA reporting to avoid the TA mismatch between UE and gNB. Then the FL would have the following proposal.

[Propose 1-1]: 

For collision cases 1, 2, 5 and 6, the existing priority rules can be reused. In order to reduce the performance loss, TA reporting enhancement can be considered. 
Please provide your views and comments.
	Company
	Comments and Views

	Ericsson
	Ok with the first part of Proposal 1-1. The second part, referring to a “TA reporting enhancement” can be discussed as a separate proposal.

	LGE
	We are generally fine with the direction. However, it should be clear that this proposal does not reuse all existing collision rules, but only the priority rule. In addition, issue 3-1 already covers TA reporting enhancement, so there seems to be no need to discuss repeatedly. We suggest modifications as follows:

[Propose 1-1]: 

For collision cases 1, 2, 5 and 6, the existing priority rules can be reused. In order to reduce the performance loss, TA reporting enhancement can be considered. 
FFS: how UE determines the collision


	DCM
	Although new priority rule is not introduced for cases 1/2/5/6, some enhancement to avoid overlaps efficiently can be used for cases 1/2/5/6. Is this correct understanding of this proposal? Then, the following proposal is recommended.
Proposal:

· For the collision cases of cases 1, 2, 5, 6 in NTN,

· Handling rule(s) when overlap occurs are not enhanced.
· Enhancement(s) to avoid overlap efficiently is defined, e.g., TA report enhancement. 

	vivo
	Similar view as Ericsson.

	MTK
	On first part of proposal, we are fine. On second part, we think TA report can be mae mandatory for RedCap without need for enhancements.

	Spreadtrum
	Agree with Ericsson. We support the first part of Proposal 1-1.

	Apple
	Same view as majority. TA reporting enhancement is separate issue.

	Nokia
	Probably better to adopt the first half of the proposal as pointed out by other companies.
One could consider to make an associated observation that in case the gNB is aware of the TA used at the UE side (TA report), the gNB is able to better schedule to avoid activating the priority rules, and hence better utilize the spectrum. 

	ZTE
	Agree with the proposal. TA reporting enhancement can further help to reduce performance loss.

	OPPO
	Agree with the first part. Whether/how to enhance needs further discussion.

	TCL
	We are generally fine with the proposal. for the second part of “In order to reduce the performance loss, TA reporting enhancement can be considered.”, it can be discussed separately.

	Qualcomm
	We are fine with the proposal. Hopefully, below is agreeable:

For collision cases 1, 2, 5 and 6, the existing priority rules can be reused. In order to reduce the performance loss, TA reporting enhancement can be considered. 
FFS: enhancements for improved efficiency.


	Xiaomi
	Same view with some others. Agree with the first part.

	HONOR
	Agree with the first part. The second part should be separated.

	InterDigital
	We are fine with the FL proposal. Like many companies comments, TA reporting can be considered separately.

	Huawei, HiSilicon
	Support the proposal in general. Maybe we can add FFS on further enhancement to improve the efficiency as commented by companies above.


Based on the majority view, the first part of proposal 1-1 can be agreed. For the second half, it can be discussed separately. Then the new proposal 1-1 v1 can be reworded as 

Proposal 1-1v1:  For collision cases 1, 2, 5 and 6, the existing priority rules can be reused.  

3.2 Issue1-2: Collision cases 3 and 4
3.2.1 Company views
	Contribution
	Observation/Proposals

	 Huawei, HiSilicon [1]


	Proposal 3: The collision case 3 (semi-static DL and semi-static UL) and case 4 (dynamic DL and dynamic UL) should not be error cases. Network should have the flexibility to indicate to the FDD-HD UE whether or not UL transmission is prioritized to DL reception on symbols where collision is determined by the UE in either Case 3 or Case 4 or both.

	Spreadtrum Communications [2]
	Case 3 and 4 are allowed and up to UE implementation for collision handling

	Samsung [3]
	Observation 2: For Cases 3 and 4, specifying UE behavior(s) is still beneficial in terms of resource utilization even when there is still TA mismatch between the actual TA that a UE applies and the estimated TA for the UE at the gNB. 

Proposal 3: RAN1 concludes that essential changes are needed for Cases 3 and 4 regardless of whether to consider TA enhancement. 

	Vivo [4]
	Observation 4: For Case 3 and Case 4, the collision issue caused by TA mismatch between gNB and UE can be handled by the gNB’s implementation, trading off between the UE throughput loss and UL reporting overhead. Even if the existing handling rules are updated, the performance loss would be inevitable given the increased retransmissions.

	ZTE [5]
	Observation 3: The ratio of unavailable resource for the scheduled UE due to avoiding error cases 3 and 4 is limited, especially considering that repetition transmission can be performed in NTN to handle the large path loss.

Observation 4: With finer TA report granularity and triggering offset threshold, the ratio of unavailable resource for the scheduled UE due to avoiding error cases 3 and 4 can be further reduced due to smaller TA mismatch.

Proposal 2: For error cases 3 and 4, no need of introducing collision handling rules is foreseen when TA report is supported.

	InterDigital, Inc. [6]
	Proposal 2: Address cross link collision issues from TA drift for the following cases:

· Case 3: Semi-statically configured DL reception vs. semi-statically configured UL transmission  

· Case 4: Dynamically scheduled DL reception vs. dynamic scheduled UL transmission
Proposal 3: Investigate the dynamic DL vs dynamic UL collisions for different types of dynamic UL transmissions, e.g., PUSCH, PUCCH, PRACH or SRS.

	Apple [7]
	Proposal 1: For the collision in Case 3 and Case 4, it’s up to UE implementation to transmit the UL or receive the DL.   

	LG Electronics [8]
	Observation #4: If UE behavior is defined in Case 3 and/or Case 4, multiple DL/UL collision cases can be mixed and the relevant UE behavior may be complicated.
Proposal #4: For HD-FDD (e)RedCap UE support in Rel-19 NR NTN, study whether/how to define UE behavior in Case 3 and Case 4, carefully considering potential new DL/UL collision case(s) where multiple existing DL/UL collision cases are mixed.

	CATT [9]
	Observation 2: Enhancing the current TA reporting mechanism can reduce the resource waste of case 3 and Case 4. 
Observation 3: Case 3 and Case 4 should not be treated as the error case. Define new UE behavior can be considered.

Proposal 1: To solve the issues of case3 and case4 in NTN, TA reporting enhancement and defining new UE behavior can be applied together. 

	China Telecom [10]
	Proposal 1: The design of the collision rule of Case 3 and Case 4 should be prioritized.

	CMCC [11]
	Proposal 2:
To avoid the issue of TA mismatch in Case 3, TA reporting can be used to solve the TA mismatch issue between gNB and UE.
Proposal 3:
To solve the issue of the variation of TA/propagation delay in Case 3, two possible solutions can be considered. One way is to solve the collision issue by configuring a gap to prevent the overlapping between configured DL and UL transmission. The other way is to allow the confliction but define a priority rule to determine either the configured DL or UL transmission will happen.
Proposal 4:
TA reporting should be supported to solve the TA mismatch issue between the gNB and the UE in Case 4.

	Ericsson [12]
	For Case 3, RAN1 can consider recommending defining a prioritization instead of inheriting an error case for HD-FDD (e)RedCap in NTN.

In line with the spirit of guaranteeing “at least one paging occasion,” RAN 1 could consider prioritizing semi-statically configured DL over semi-statically configured UL.

It can be discussed if in general semi-statically configured DL reception is to be prioritized over a semi-statically configured UL transmission, or if a specific semi-statically configured DL reception (e.g., Type-2-PDCCH CSS) is to be prioritized.

For Case 4, RAN1 can consider recommending defining a prioritization instead of inheriting an error case for HD-FDD (e)RedCap in NTN.

In view of the relevance of receiving SIB19, RAN 1 could consider prioritizing “dynamically scheduled DL reception” over “dynamic scheduled UL transmission”.

It can be discussed if in general “dynamically scheduled DL reception” is to be prioritized over a “dynamic scheduled UL transmission”, or if a specific dynamically scheduled DL reception (e.g., SIB19) is to be prioritized.

	Honor [13]
	Observation 1: For HD-FDD RedCap/eRedCap UEs with NR NTN operating, the collision handling rules defined in TN for all the cases except for case 3 and 4 can be reused.

Proposal 1: The collision handling rules for case 3 and 4 should be specified for (e)RedCap UE operating in NTN.

	Xiaomi [14]
	Proposal 1: It is slightly preferred to relying on the gNB’s implementation to handle the collision case 3 and 4.

	CAICT [15]
	Proposal 3: For case 3 and case 4, further enhancements are needed for the HD-FDD UEs in NTN.

	TCL [16]
	Proposal 3: For case3/4, define a new rule to handle of collision between DL reception and UL transmission for HD-FDD Redcap UEs and eRedCap UEs for FR1-NTN can be considered.

	ETRI [17]
	Proposal 2. RAN1 to revise the agreed observation as follows:

· To avoid the occurrence of error cases 3 and 4 between dedicated higher layer parameters configuring transmission and dedicated higher layer parameters configuring reception through network scheduling, there are less resources available for a scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB.

· To avoid the occurrence of error cases 3 and 4 between dedicated higher layer parameters configuring transmission and a Type-0/0A/0B/1/2-PDCCH CSS set configuration for PDCCH reception through network scheduling, there are less resources available for a scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB.

· Note: No specification enhancement on the maximum interruption in paging reception is expected in Rel-19 NTN.

	OPPO [18]
	Proposal 1: Define a priority rule between DL and UL for the case 3 and case 4, where the priority can be configured by the network to prioritize DL or UL. 

	NTT DOCOMO, INC. [19]
	Proposal 2:

· For HD-FDD RedCap/eRedCap UE,

· Define TX/RX prioritization rule for Case 3 and Case 4. Case 3 and Case 4 are not treated as error case.

· E.g., fixed TX/RX prioritization, TX/RX prioritization based on gNB configuration/indication, etc.

	MediaTek Inc. [20]
	Proposal 1: gNB scheduler implementation can handle potential DL/UL collisions by re-using legacy Release 17 NR NTN TA report to get knowledge the UE-specific TA and avoid TA misalignment without need for reduced capability half-duplex enhancements in Case 1-4. 

	Qualcomm Incorporated [21]
	Proposal 2:  For HD-FDD UEs in NR NTN, UE cancels the UL transmission or drops the DL reception for the collision Case 3, Case 4, and collision between semi-static DL and PRACH/MsgA.

· Support network configuration of dropping DL reception or cancelling UL transmission.

	Nokia, Nokia Shanghai Bell [22]
	Proposal 3: RAN1 to observe or conclude that the use of guard time to avoid the occurrence of error cases 3 and 4 is a waste of resources.


3.2.2 Initial proposal

Since it has been agreed that to avoid the occurrence of error cases 3 and 4 through network scheduling, there are less resources available for a scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB. To address this issue, companies have proposed different solutions, list as the follows:

· Network indicate priority: Huawei, HiSilicon [1], InterDigital, Inc. [6]

· define a prioritization: InterDigital, Inc. [6], CMCC [11] , Ericsson [12] ,OPPO [18] ,NTT DOCOMO, INC. [19], Qualcomm Incorporated [21] 

· define UE behaviour: Samsung [3],LG Electronics [8], CATT [9], Honor [13]

· depending on UE implementation: Spreadtrum Communications [2], Apple [7]  

· TA reporting enhancement: CATT [9], CMCC [11]

· define a guard time : CMCC [11] , Nokia, Nokia Shanghai Bell [22]

However, Vivo [4] and Xiaomi [14] proposed that the collision can be handled by the gNB’s implementation
Based on the input from companies, FL think the case 3 and case 4 should be addressed and consider the potential solution to reduce the performane loss and avoid the collision. 

[Proposal 1-2]: 

The collision cases of case 3 and case 4 for HD-FDD RedCap/eRedCap UE in NTN can’t be assumed as error case and the priority rules should be defined. In order reduce the performance loss, TA reporting enhancement can be considered.

Please provide your views and comments.
	Company
	Comments and Views

	Ericsson
	Ok with the first part of Proposal 1-2. At a later stage RAN1 can have a discussion e.g., on whether to 1) Define a fixed prioritization, 2) “Network indicates the priority”, or 3) “Leave it up to the UE to decide the priority”. 

The second part, referring to a “TA reporting enhancement” can be discussed as a separate proposal.

	LGE
	The reason Case 3/4 is not assumed as error case(s) is because there is no way to completely resolve TA misalignment. Even if Case 3/4 is not treated as error case(s), performance may not increase since the UE/NW may not transmit/receive data at the time expected by the other side. In addition, issue 3-1 already covers TA reporting enhancement, so there seems to be no need to discuss repeatedly. Therefore, we suggest the following modifications:

[Proposal 1-2]: 

The collision cases of case 3 and case 4 for HD-FDD RedCap/eRedCap UE in NTN can’t be assumed as error case and the priority rules should be defined. In order reduce the performance loss, TA reporting enhancement can be considered.


	DCM
	Two approaches should not be mixed.

One way is to define new prioritization when overlap occurs.

The other way is to define a new mechanism to avoid overlap as much as possible.

Besides, ‘can’t’ ‘should be’ should not be used in the proposal text.

In summary, the following proposal is recommended.

Proposal:

· For the collision cases of case 3 and case 4 in NTN,

· Handling rule(s) when overlap occurs are defined.

· Enhancement(s) to avoid overlap efficiently is defined, e.g., TA report enhancement.

	vivo
	We don’t think the proposal itself is correct. As analysed in our contribution, the existing rule for case 3/4 (as an error case) is still applicable, at least for the UE only supports R18 NTN and HD FDD RedCap/eRedCap capabilities. 

We understand companies would like to enhance the performance in this case, but it is incorrect to say that case 3/4 is not applicable. Moreover, the current proposal mixes up multiple different solutions. So, the proposal should be revised, e.g.:

For tThe collision cases of case 3 and case 4 for HD-FDD RedCap/eRedCap UE in NTN, the following can be considered for the less resources available issue:

· Case 3 and case 4 are not considered can’t be assumed as error case 

· New and the priority rules are should be defined. 

· In order reduce the performance loss, TA reporting enhancement can be considered

	MTK
	This proposal seems not clear. We think that with UE supporting TA report, these cases can be avoided by the gNB scheduler with no impact on performance.  

	Spreadtrum
	Agree with Ericsson. We support the first part of Proposal 1-2.

	Apple
	We are ok with the first part of the proposal.

	Nokia
	For these collision cases we think that it may be beneficial to define priority rules. Potentially these priority rules can be made dependent on the traffic and UE requirements (and gNB understanding of these requirements – as exemplified by the SIB19 reading).

	ZTE
	Not support. When TA report is supported, the unavailable resource due to avoiding error cases 3 and 4 is limited. If further reducing the unavailable resource due to avoiding error cases 3 and 4 is expected, enhancement on TA report can be applied, e.g., introducing finer granularity. No need to additionally define priority rules for case 3 and 4. 

	OPPO
	Agree with the first part of the proposal.

	TCL
	We are fine with the first part of Proposal 1-2, case 3/4 cannot be assumed as error case due to large capacity loss will be caused when it’s regarded as error case.

For the second part of “In order reduce the performance loss, TA reporting enhancement can be considered.”, it can be discussed separately.

	Qualcomm
	We are ok with the first part of the proposal.

	Xiaomi
	The TA mis-match issues exit for all the cases. For case 3 and 4, the issue is no UE behavior is defined for the collision case. However, whether to define new rule can be further studied.

	HONOR
	We are OK with the first part.

	InterDigital
	We are fine with the FL proposal. Like many companies comments, TA reporting can be considered separately.

	Huawei, HiSilicon
	Support the proposal in general. TA report enhancement is just one of the candidate enhancement to be FFS.


Based on the feedback, the first part of proposal 1-2 can be agreed. The new proposal is as follows:

Proposal 1-2v1: The collision cases of case 3 and case 4 for HD-FDD RedCap/eRedCap UE in NTN are not considered as error cases and new priority rules need to be defined.
3.3 Issue1-3:  Collision scenarios with more than two Overlapping Transmissions
3.3.1 Company views
	Contribution
	Observation/Proposals

	InterDigital, Inc. [6]
	Proposal 6: Clarify the UE behavior upon detecting the multi-transmission (>2) collision scenarios for HD-FDD RedCap NTN operation. 


	LG Electronics [8]
	Observation #4: If UE behavior is defined in Case 3 and/or Case 4, multiple DL/UL collision cases can be mixed and the relevant UE behavior may be complicated.
Proposal #4: For HD-FDD (e)RedCap UE support in Rel-19 NR NTN, study whether/how to define UE behavior in Case 3 and Case 4, carefully considering potential new DL/UL collision case(s) where multiple existing DL/UL collision cases are mixed.



3.3.2 Initial proposal

For the multiple DL/UL collision cases, it seems it is not one new situation. In TN case, actually this collision will happen as usual but the specification has no special description. Based on FL understanding, the collision handling can be treated one by one for one long repetition duration. For each collision, the priority rule can be used based on existing rules. 

[Proposal 1-3]: 

There is no need to enhancement for the collision scenarios with more than two overlapping transmissions in NTN. 

Please provide your views and comments.
	Company
	Comments and Views

	Ericsson
	Ok with Proposal 1-3

	LGE
	This is a situation that has not existed before.

For example, in legacy release (e.g., Rel-17/18), even if a semi-static DL collides with multiple UL(s), all conflicting UL(s) were dynamic UL(s) (since Case 3 is an error case), so the priority between DL/UL is clearly defined (e.g., DL <UL).

Next, let's assume that Case 3 is not defined as an error case and that the gNB sets semi-static DL to take priority over semi-static UL. In this case, semi-static DL may conflict with both dynamic UL (①) and semi-static UL (②), and there are cases where the priorities between DL/UL are different (e.g., DL<UL, DL>UL). If the UE resolves the conflict with ① first, the semi-static DL reception is not expected, and the UE transmits both ① and ② (UE behaviour A). On the other hand, if the UE resolves the collision with ② first, transmission of ② is dropped, and due to a collision with ① again, only ① is transmitted without expecting the DL reception. (UE behaviour B).
If Case 3 is not considered as error case, specification work is needed to clarify whether the behaviour expected from the UE is UE behaviour A or UE behaviour B. Similar work is required for Case 4.



	DCM
	I see the LGE’s explanation and thus some discussion for enhancement may be necessary.

	vivo
	The problem discussed by LGE anyway depends on the discussion on issue 1-1 and 1-2. We should discuss these two issues first. 

	MTK
	Ok

	Spreadtrum
	We support the proposal. All the collision rules are discussed between one DL and one UL, that is two channels collision. This rule can be applied to NTN, too. 

	Apple
	Ok with this proposal. 

	Nokia
	In principle OK with the proposal.

	ZTE
	This issue depends on whether new collision rules will be introduced. Hence, it can be postponed after the discussion of issue 1-2.

	OPPO
	OK

	TCL
	Ok with the proposal.

	Qualcomm
	OK

	HONOR
	OK

	InterDigital
	We do not support this proposal based upon the reasons below.

 

We fully agree with the example that LG has provided, and the resulting possible UE behaviors which may be different for different Ues making the specification unclear.

 

In addition, we would like to comment on the summary provided by FL that though this issue could in principle happen in TN but given the large TA and TA not known (or not precisely known) at the gNB, the frequency and severity of this issue could change dramatically in NTN scenarios.

 

Please note that the objective to bring this issue is to clarify the UE behavior and reach a common understanding on how the UE is expected to behave. We are fine with whether this discussion happens independently or in combination with case 3/4 as suggested by Vivo and ZTE in their comments.

  

	Huawei, HiSilicon
	OK


Based on the feedback, this issue can be discussed further. 

4  [high/open] TA misalignment potential issues for (e)RedCap HD-FDD UEs
4.1 Issue2-1: SIB19 reception collides with UL transmission 
4.1.1 Company views
	Contribution
	Observation/Proposals

	 Huawei, HiSilicon [1]


	Observation 5: The handling rule of SIB 19 collision can be covered by other cases.

	Spreadtrum Communications [2]
	Proposal 1. SIB19 reception and UL transmission collision is a special case of Case 4, which can also be allowed and up to UE implementation for collision handling.

	Vivo [4]
	Observation 10: Considering multiple SIB19 occasions in the SI window, the gNB can guarantee at least one SIB19 occasion is not dropped. 

	InterDigital, Inc. [6]
	Proposal 5: For the SIB19 collisions with UL transmissions, at least, the following broad schemes may be considered as baseline for prioritization:

· Always prioritize DL data
· Network configuration 

· UE autonomous determination

	Apple [7]
	Observation 1: Existing collision rules defined for Case 2 and Case 3 can be re-used for SIB 19 collision with UL transmission.

	LG Electronics [8]
	Proposal #5: For HD-FDD (e)RedCap UE support in Rel-19 NR NTN, study prioritization rule for the following NTN-specific transmission(s).

· SIB 19

· TA report and/or SR triggered by TA report

· HARQ feedback enabled/disabled transmission

· UL transmission with DM-RS bundling

	Honor [13]
	Proposal 2: The HD-FDD UE can select based on its implementation whether to either transmit UL signal/channel or receive SIB19 in NTN scenario.

	CAICT [15]
	Proposal 5: Consider SIB19 reception collides with UL transmission in case 3 and case 4 discussion for the HD-FDD UEs in NTN.

	TCL [16]
	Proposal 4: Opportunity of SIB 19 reception for HD-FDD Redcap UEs and eRedCap UEs for FR1-NTN need to guarantee.

	OPPO [18]
	Proposal 2: The issue of SIB19 reception colliding with dynamic UL can be resolved by UE implementation. No enhancement is needed for this issue. 

	Qualcomm Incorporated [21]
	Proposal 1: Support the configuration of the whole or a subset of SIB19 SI windows during which a HD-FDD UE may drop a UL transmission if it collides with PDSCH carrying SIB19 or the associated scheduling PDCCH.

· During the above configured SIB19 SI windows, it’s up to UE to follow the existing collision rules or prioritize the reception of SIB19.

· FFS signaling of the configuration.

	Nokia, Nokia Shanghai Bell [22]
	Proposal 6: RAN1 to observe that a new collision rule may enable RedCap UEs operating in NTN to prioritize SIB19 reception over dynamic uplink transmissions in a subset of the occasions in each SI window.

Proposal 7: RAN1 to discuss how to ensure UE and network scheduler have a common understanding of the remaining validity duration of the UE’s current SIB19, and that the UE is to prioritize SIB19 reception when the validity duration expiry is imminent. 


4.1.2 Initial proposal

The issue of SIB19 reception collides with UL transmission had been discussed in last meeting and had not been confirmed, therefore, it raised in this meeting again. Huawei, HiSilicon [1], Spreadtrum Communications [2], Apple [7], CAICT [15] thought that the handling rule of SIB 19 collision can be covered by other cases. VIVO [4] proposed that guarantee at least one SIB19 occasion is not dropped.
Nevertheless, Some companies hold opposite views. InterDigital, Inc. [6], TCL [16], OPPO [18], Qualcomm Incorporated [21], Nokia, Nokia Shanghai Bell [22] consider the enhancement is needed. And LG Electronics [8] considered that study prioritization rule for the NTN-specific transmission(s) is necessary.
Therefore, FL would propose the following proposal to conclude this issue.

[Proposal 2-1]: 

The priority rules of SIB19 reception collision with UL transmission has been covered by the priority rules of case 1-7. No additional specification is needed.  
Please provide your views and comments.
	Company
	Comments and Views

	Ericsson
	Ok with Proposal 2-1. The relevance of SIB19 can for example be considered towards defining the potential priority rule for Case 4 (i.e., when defining a prioritization instead of the error case).

	LGE
	OK.

	DCM
	Even though SIB19 RX is covered by cases, it will be valid that the handling is good for SIB19 RX. Careful checking is needed.

	vivo
	We are OK with this direction, but the proposal can be simplified as:

No additional specification is needed to handle the SIB19 reception collision with UL transmission.

	MTK
	Ok

	Spreadtrum
	Support.

	Apple
	Ok.

	Nokia
	Not support. As we have outlined in our contribution there may be gNB configurations that causes the UE to monitor for the SIB19 in a frequent manner. Cases where the gNB may provide SIB scheduling window for SIB19 in a relatively frequent manner would be LEO case (Earth moving cell) combined with the gNB having a desire/need for UEs to access the cell with very short delay (in EMC case the cell total time a UE will see a cell could be as low as 7 seconds, and if a UE is expected to be able to acquire SIB19 and establish connection, there is not much time to waste to search for SIB19.

RAN1 needs to find a solution to this problem.

	ZTE
	OK

	OPPO
	OK

	TCL
	Even though SIB19 reception can be coverage by some cases, due to the importance of SIB19 for NTN, we think SIB19 related issue need to check carefully.

	Qualcomm
	We don’t support the proposal. SIB 19 is a dynamic PDSCH but UE does not need read it most of the time. Hence, it should be treated differently.

	Xiaomi
	OK

	HONOR 
	OK

	InterDigital
	We are not fine with this proposal.

 

Given that typically SIB19 is transmitted multiple times for each validity interval, a fixed prioritization rule will result in one of the following:

Prioritizing DL/SIB19 will result in UL data loss.

Not prioritizing DL/SIB19 will result in expiry of ephemeris data.

Both situations being very sub-optimal, we prefer to discuss how SIB19 reception can be treated different from any general DL transmission.



	Huawei,HiSilicon
	support


Based on the feedback, there are two different views on this issue. Hence, this issue can be discussed further.

4.2 Issue2-2: Slot counting for UL repetition transmission colliding with SSB reception
4.2.1 Company views
	Contribution
	Observation/Proposals

	 Huawei, HiSilicon [1]


	Proposal 6: For an FDD-HD RedCap UE scheduled with a PUSCH transmission with repetition type A and AvailableSlotCounting is enabled, or with a PUSCH transmission with TBoMS, the UE cancels the UL transmission(s) in the slot(s) where there is “Collision” with SSB according to the DL/UL timing assuming the latest reported TA and DL/UL timing with actually used TA. Slot counting between UE and gNB are only based on DL/UL timing assuming the latest reported TA. Invalid symbols determination for PUSCH repetition type B can use the same method.

	Spreadtrum Communications [2]
	Proposal 2. No enhancement for available slot counting specific for PUSCH and SSB collision/switching time.

	Vivo [4]
	Observation 7: When available slot counting is used, if the RV is configured as zero for all the UL repetitions, the BLER performance would not degrade much. When physical slot counting is used, the duration of the PUSCH transmission and RV are aligned between gNB and UE, the BLER performance would not degrade.

	ZTE [5]
	Proposal 4: To achieve consensus on the available slots for PUSCH transmission for PUSCH repetition type A when AvailableSlotCounting is enabled and K>1, or for TBoMS, a slot is not counted if at least one of the symbols in the slot does not start or end at least [image: image2.png]Ny T.+ TAyfrsethreshold



 or [image: image4.png]Ntxrx * Te + TAoffsethreshold



(after taking the reported TA into account), respectively, from the last or first symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.

	Apple [7]
	Proposal 2: RAN1 to clarify the slot counting for PUSCH repetition Type A and TBoMS for HD-FDD (e)RedCap UE operation in NTN.

	CATT [9]
	Proposal 3: The existing processing rule of slot counting for UL repetition transmission colliding with SSB reception, invalid symbol determination for PUSCH repetition type B and actual TDW determination should be modified.

	CMCC [11]
	Proposal 6: 
It should further discuss and solve the TA mismatch issue between actual TA used by the UE and assumed TA for the UE at the gNB for slot counting, invalid symbol and actual TDW issues.

	Ericsson [12]
	Observation 2 Any enhancement around “UL transmission with repetitions due to different available slot counting at UE and gNB when colliding with SSB reception” is not considered essential, but rather an optimization that is foreseen to impact at least clause 6.1.2.3.1 of TS 38.214.

	Honor [13]
	Observation 3: No enhancement is needed for slot counting for UL repetition transmission colliding with SSB reception when AvailableSlotCounting is enabled for (e)RedCap UE operating in NTN.

	Xiaomi [14]
	Proposal 2: Enhancement may be needed to handle the available slot counting issue for UL repetition transmission colliding with SSB reception.

	CAICT [15]
	Proposal 6: For the HD-FDD UEs in NTN, Consider enhancements about BLER performance degradation for UL reception due to different available slot counting when colliding with SSB reception, different invalid symbol determination when colliding with DL transmissions, and TDW determination for UL transmission with DMRS bundling when colliding with DL transmissions.

	OPPO [18]
	Proposal 3: To avoid the network mis-determination of the PUSCH resource due to collision between SSB, the repetition enhancement feature is not enabled for RedCap UE in NTN NGSO environment. 

	Qualcomm Incorporated [21]
	Proposal 3: For PUSCH repetition and TBoMS for HD-FDD UEs in RRC-Connected in NR NTN, UL symbols overlapping with the duration from SSBstart-TTX-RXTC+TAmin to SSBend+TRX-TX TC+TAmax  are invalid resource where SSBstart and SSBend are the start and the end time of the UL symbols that have the same index of the SSB start and end symbols, respectively. 

· For Type A PUSCH repetition and when AvailableSlotCounting is enabled and for PUSCH TBoMS, a slot that has at least one invalid symbol is not counted. 

· FFS Signaling of TAmax and TAmin


4.2.2 Initial proposal

For PUSCH repetition type A and AvailableSlotCounting enabled, or TBoMS, the slot colliding with SSB reception and switching time will not be counted for PUSCH transmission in current specification, e.g., as shown below.

	TS 38.214

For the case of a reduced capability half-duplex UE, the UE determines [image: image6.png]


 slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2 when AvailableSlotCounting is enabled and K>1, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of [image: image8.png]


 slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot does not start or end at least [image: image10.png]Nex1x - Te



 or [image: image12.png]Nrxex - Te



, respectively, from the last or first symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.


The table below presents a summary of the proposed design options and the corresponding proponents. 

	Design option
	Proponent(s)

	Enhancement is needed for this issue of slot counting for UL repetition transmission colliding with SSB reception. 
	Huawei, HiSilicon [1], ZTE [5],Apple [7], CATT [9], Xiaomi [14], CAICT [15], Qualcomm Incorporated [21]



	No enhancement is needed for this issue of slot counting for UL repetition transmission colliding with SSB reception. 
	Spreadtrum Communications [2], Vivo [4]，Ericsson [12], Honor [13], OPPO [18] 


Due to the TA mismatch between actual TA used by UE and assumed TA at the gNB in NTN, it has been agreed that gNB may not know which UL slot overlaps with SSB at UE side, which will result in inconsistent understanding of repetition counting between gNB and UE. Huawei, HiSilicon [1] gives a solution for the issue, in which UE cancels the UL transmission(s) in the slot(s) where there is “Collision” with SSB according to the DL/UL timing assuming the latest reported TA and DL/UL timing with actually used TA, and slot counting between UE and gNB are only based on DL/UL timing assuming the latest reported TA. Vivo [4] gives two methods for the issue: the RV can simply be fixed as 0 for all the repetitions and physical slot counting is used in NTN. ZTE [5], Qualcomm Incorporated [21] proposed that all the UL slots that may overlap with SSB and switching time are not counted for PUSCH transmission. In addition, OPPO[18] raised that the repetition enhancement feature is not enabled for RedCap UE in NTN NGSO environment to avoid the issue.
Based on the above viewpoints, FL thinks the issue needs to be resolved by the new defining rule. If no change is conducted, there is potential performane loss in UL transmission. Therefore, FL would propose the following proposal.

[Proposal 2-2]: 

Enhancement can be considered for the issue of slot counting for UL repetition transmission colliding with SSB reception. 

·  FFS on detailed solution.

Please provide your views and comments.
	Company
	Comments and Views

	Ericsson
	Not ok with Proposal 2-2, “collision case 5” already handles this case. Thus, any enhancement is not considered essential, but rather an optimization.

	LGE
	OK.

	DCM
	OK

	vivo
	We have not seen the evidence that enhancements are needed. We already provide two methods to handle this issue, so the current spec is workable. Could companies show the evidence, e.g., simulation result, to show that the existing methods do not work?

	MTK
	We have similar view as Ericsson. Only essential enhancements should be considered.

	Spreadtrum
	Not support Proposal 2-2. 

There are two misunderstanding toward available slot counting. B1 is case 5 and according to FL summary and proposal, there is no need to do further enhancement. For B2, the only impact is less PUSCH repetition is received. So no enhancement for available slot counting.

B1: UE decide PUSCH repetition is overlapping with SSB, PUSCH repetition is postponed to next occasion. However, gNB still assume there is no collision and still do reception on the cancelled PUSCH location.
B2: UE decide PUSCH repetition is not overlapping with SSB, but gNB think they are overlap/less switching time so that PUSCH repetition is postponed to next occasion from gNB side. 

	Apple
	We are not sure whether enhancement is really needed. For us, it need to clarify how to count the slot thus the gNB and UE have the same understanding.

	ZTE
	OK

	OPPO
	We are not sure whether it is an essential issue. 

	TCL
	Ok

	Qualcomm
	OK

	Xiaomi
	OK

	HONOR
	We are not sure whether enhancement is needed.

	Huawei,HiSilicon
	support


Based on the feedback, we have not reached consensus on this issue. So this issue can be discussed further. The tentative proposal can be modified as follows:

Proposal 2-2v1:

For the issue of slot counting for UL repetition transmission colliding with SSB reception, the slot counting at the UE and gNB can be based on reported TA. 

4.3 Issue2-3: Invalid symbol determination for PUSCH repetition type B
4.3.1 Company views
	Contribution
	Observation/Proposals

	 Huawei, HiSilicon [1]


	Proposal 6: For an FDD-HD RedCap UE scheduled with a PUSCH transmission with repetition type A and AvailableSlotCounting is enabled, or with a PUSCH transmission with TBoMS, the UE cancels the UL transmission(s) in the slot(s) where there is “Collision” with SSB according to the DL/UL timing assuming the latest reported TA and DL/UL timing with actually used TA. Slot counting between UE and gNB are only based on DL/UL timing assuming the latest reported TA. Invalid symbols determination for PUSCH repetition type B can use the same method.

	Spreadtrum Communications [2]
	No enhancement for invalid symbol of PUSCH repetition type B and SSB collision/switching time.

	Vivo [4]
	Observation 8: The invalid symbol defined in TN can be reused, and the collision of SSB and PUSCH repetition can be avoided by gNB scheduling according to the maximum UE TA (i.e., the configured reported TA threshold). If the degradation of BLER and throughput performance is critical for the network, the PUSCH repetition type B can be disabled. 

	ZTE [5]
	Proposal 5: To achieve consensus on the valid symbols for PUSCH transmission for PUSCH repetition type B, symbols that do not start or end at least [image: image14.png]Ny T.+ TAyfrsethreshold



 or [image: image16.png]Ntxrx * Te + TAoffsethreshold



 (after taking the reported TA into account), respectively, from the last or first symbol of an SS/PBCH block are considered as invalid symbols.

	InterDigital, Inc. [6]
	Proposal 3: RAN1 to clarify the invalid symbol determination in PUSCH repetition type B for HD-FDD (e)RedCap UE operation in NTN.

	CATT [9]
	Proposal 3: The existing processing rule of slot counting for UL repetition transmission colliding with SSB reception, invalid symbol determination for PUSCH repetition type B and actual TDW determination should be modified.

	Ericsson [12]
	Observation 3 PUSCH Repetition Type B is applicable to “Dynamically scheduled UL transmissions” and to “Semi-statically configured UL transmissions,” thus it impacts five collision cases (i.e., collision cases 1 to 5) and potentially several clauses of the technical specification.

Observation 4 Except for collision cases 3 and 4 for which RAN1 could considered defining a prioritization instead of keeping error case. Other collision cases have collision rules well defined which along with NTN functionalities (e.g., Koffset) and the existing configuration toolbox (e.g., “timeDomainAllocation”) can be used to avoid or at least alleviate a collision related issue.

Observation 5 Based on the two previous observations, any enhancement around “PUSCH repetition type B” is not considered to be essential, but rather an optimization that is foreseen to impact several collision cases (i.e., 1 to 5) and potentially several clauses of the technical specification.

	Honor [13]
	Proposal 3: No enhancement is needed for invalid symbol determination for PUSCH repetition type B for (e)RedCap UE operating in NTN.

	Xiaomi [14]
	Proposal 3: Enhancement may be needed to handle the invalid symbol determination for PUSCH repetition type B

	CAICT [15]
	Proposal 6: For the HD-FDD UEs in NTN, Consider enhancements about BLER performance degradation for UL reception due to different available slot counting when colliding with SSB reception, different invalid symbol determination when colliding with DL transmissions, and TDW determination for UL transmission with DMRS bundling when colliding with DL transmissions.


4.3.2 Initial proposal

For PUSCH repetition type B, the symbol colliding with SSB reception and switching time will be regarded as invalid for PUSCH transmission in current specification, e.g., as shown below.

	TS 38.214

For a reduced capability half-duplex UE in paired spectrum, symbols that do not start or end at least [image: image18.png]Npxtx
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, respectively, from the last or first symbol of an SS/PBCH block with index indicated by ssb-PositionsInBurst in SIB1 or by ssb-PositionsInBurst in ServingCellConfigCommon or by NonCellDefiningSSB, or by ssb-PositionsInBurst in SSB-MTC-AdditionalPCI associated to physical cell ID with active TCI states for PDCCH or PDSCH, or for a set of symbols of a slot corresponding to SS/PBCH blocks configured for L1 beam measurement/reporting for reception of SS/PBCH blocks are considered as invalid symbols for PUSCH repetition Type B transmission.


The table below presents a summary of the proposed design options and the corresponding proponents. 

	Design option
	Proponent(s)

	Enhancement is needed for this issue of invalid symbol determination for PUSCH repetition type B.
	Huawei, HiSilicon [1], ZTE [5],Apple [7], CATT [9], Xiaomi [14]



	No enhancement is needed for this issue of invalid symbol determination for PUSCH repetition type B. 
	Spreadtrum Communications [2], Vivo [4], Ericsson [12], Honor [13]


Due to the TA mismatch between actual TA used by UE and assumed TA at the gNB in NTN, it has been agreed that gNB may not know which UL slot overlaps with SSB at UE side, which will result in inconsistent understanding of invalid symbol determination between gNB and UE. Huawei, HiSilicon [1] give a solution for the issue, in which UE cancels the UL transmission(s) in the slot(s) where there is “Collision” with SSB according to the DL/UL timing assuming the latest reported TA and DL/UL timing with actually used TA, and invalid symbol between UE and gNB are only based on DL/UL timing assuming the latest reported TA. ZTE [5] proposed that all the UL symbols that may overlap with SSB and switching time are considered as invalid symbols. In addition, [NTT DOCOMO, INC.] ﻿put forward that no enhancement is necessary for this issue since we do not see any motivation to apply repetition type B rather than repetition type A.
Taking into account the perspectives of companies, the situation is same for slot accounting, FL raise the following proposal. Same handling method can be reused for these two issues, that is, if the enhancement is needed, then the enhancement is considered in both cases, otherwise, no enhancement for both.

[Proposal 2-3]: 

For the issue of invalid symbol determination for PUSCH repetition type B, same handling method can be used  as the issue of UL repetition transmission colliding with SSB reception.

Please provide your views and comments.
	Company
	Comments and Views

	Ericsson
	Not ok with Proposal 2-3. PUSCH Repetition Type B is applicable to “Dynamically scheduled UL transmissions” and thus it impacts collision cases 2, 4 and 5. On the other hand, PUSCH Repetition Type B is also applicable to “Semi-statically configured UL transmissions” and thus it impacts collision cases 1, 3, and 5.

Any enhancement around it is not considered essential, but rather an optimization that is foreseen to impact several collision cases (i.e., 1 to 5) and thus several clauses of the technical specification.

	LGE
	OK.

	DCM
	OK though we do not see clear benefit to use repetition type B in NTN.

	vivo
	We don’t see the need of this proposal.

We share the view of DoCoMo on the use of repetition type B in NTN.  

	MTK
	Same view as Ericsson

	Spreadtrum
	Not support Proposal 2-3.

Due to TA mismatch, gNB assumed actual PUSCH repetitions are different as UE actual transmitted. It leads to wrong data rate matching and resource mapping, and failed to decode it. Another way of saying is when there is a mismatch between actual repetition from UE and assumed by gNB, this actual repetition always fails. So TA mismatch results in less actual PUSCH repetitions that would be corrected received by gNB. Except for this, no other problem is identified. Similar as PUSCH repetition type A, it only reduces the effective number of actual PUSCH repetitions. 

Above all, no enhancement for invalid symbol of PUSCH repetition type B and SSB collision/switching time.

	Apple
	We are not sure whether enhancement is really needed. For us, it needs to clarify how to consider the symbol is invalid from the gNB and UE side. 

	ZTE
	Generally OK. But it is preferred to further clarify as below:

For the issue of invalid symbol determination for PUSCH repetition type B, same handling method can be used as the issue of slot counting for UL repetition transmission colliding with SSB reception.



	OPPO
	We are not sure whether it is an essential issue. 

	TCL
	The benefit to use repetition Type B under NTN scenario is not clear to us.

	Xiaomi
	OK

	HONOR
	We don’t see the need of this proposal. We do not see clear benefit to use repetition type B in NTN.



	Huawei, HiSilicon
	support


Based on the feedback, the majority showed negative comments. From FL perspective, this issue can be deprioritized.

4.4 Issue2-4: Actual TDW determination
4.4.1 Company views
	Contribution
	Observation/Proposals

	 Huawei, HiSilicon [1]


	Proposal 7: The issue of nominal TDW as well as actual TDW determination due to TA mismatch should be considered for PUSCH repetition type A when AvailableSlotCounting is enabled, TBoMS and PUCCH repetition.

Proposal 8:  The start of the first nominal TDW is the first slot determined for the first PUSCH transmission that is not subject to cancellation due to TA ambiguity. The start of any other nominal TDWs is the first slot determined for PUSCH transmission that is not subject to cancellation due to TA ambiguity after the last slot determined for PUSCH transmission of a previous nominal TDW.

Proposal 9:  All UL repetition(s) on which UL cancellation may happen could be excluded from actual TDW for UL DMRS bundling. These UL repetition(s) can be determined from the collision ambiguous periods(s) of DL/UL collision(s) based on the latest reported TA.

	Spreadtrum Communications [2]
	Observation 1. Potential issue exists for actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling, when gNB miss the event of DMRS bundling, like unware of the UL dropping or DL reception

	Vivo [4]
	Observation 9: When the actual TDW determination is performed, the decoding of DMRS bundling can be up to gNB implementation which may degrade BLER performance. If DMRS bundling is disabled by gNB, the BLER performance will not degrade much.  

	ZTE [5]
	Proposal 6: For actual TDW determination, no need of specific enhancement is foreseen when TA report is supported.

	Apple [7]
	Proposal 4: Restarting the PUSCH and PUCCH actual time domain window is not supported for HD-FDD (e)RedCap UE operation in NTN.

	LG Electronics [8]
	Proposal #6: For HD-FDD (e)RedCap UE support in Rel-19 NR NTN, study determination of actual TDW by including the potential DL/UL collision resource(s), which are aligned between gNB and UE, as a new type of event(s).

	CATT [9]
	Proposal 3: The existing processing rule of slot counting for UL repetition transmission colliding with SSB reception, invalid symbol determination for PUSCH repetition type B and actual TDW determination should be modified.

	Ericsson [12]
	Observation 6 DMRS bundling is applicable to “PUSCH Repetition Type A” and “PUSCH Repetition Type B”, and in turn is applicable to “Dynamically scheduled UL transmissions” and “Semi-statically configured UL transmissions” thus, any enhancement on DMRS bundling ends-up impacting five collision cases (i.e., collision cases 1 to 5).

Observation 7 Except for collision cases 3 and 4 for which RAN1 could considered defining a prioritization instead of keeping error case. Other collision cases have collision rules well defined which along with NTN functionalities (e.g., Koffset) and the existing configuration toolbox (e.g., “timeDomainAllocation”) can be used to avoid or at least alleviate a collision related issue.

Observation 8 Based on the two previous observations, any enhancement around “DMRS bundling” is not considered to be essential, but rather an optimization that is foreseen to impact several collision cases (i.e., 1 to 5) and potentially several clauses of the technical specification.

	Honor [13]
	Observation 4: No enhancement is needed for the actual TDW determination, which can be processed by network implementation.

	CAICT [15]
	Proposal 6: For the HD-FDD UEs in NTN, Consider enhancements about BLER performance degradation for UL reception due to different available slot counting when colliding with SSB reception, different invalid symbol determination when colliding with DL transmissions, and TDW determination for UL transmission with DMRS bundling when colliding with DL transmissions.

	NTT DOCOMO, INC. [19]
	Proposal 4:

· For HD-FDD RedCap/eRedCap UE,
· Define new mechanism to achieve the same understanding of actual TDWs between gNB and UE, e.g.,
· Option 1: New TX/RX prioritization rule, e.g., prioritizing UL in any case if DMRS bundling is applied to the UL.
· Option 2: Event indication from UE, e.g., information on when an event occur is multiplexed at the beginning of the UL.


4.4.2 Initial proposal

For RedCap UE, following events for actual TDW determination are specified.

	-
For reduced capability half-duplex UEs, 

-
a dropping or cancellation of a PUSCH or PUCCH transmission according to clause 17.2 of [6, TS 38.213] or

-
an overlapping of the gap between two consecutive PUSCH or two consecutive PUCCH transmissions and any symbol of downlink reception or downlink monitoring


The table below presents a summary of the proposed design options and the corresponding proponents. 

	Design option
	Proponent(s)

	Enhancement is needed for this issue of actual TDW determination.
	Huawei, HiSilicon [1], Spreadtrum Communications [2], LG Electronics [8],CATT [9], CAICT [15], NTT DOCOMO, INC. [19]

	No enhancement is needed for this issue of actual TDW determination.
	Vivo [4] , Ericsson [12], Honor [13]


Due to the TA mismatch between actual TA used by UE and assumed TA at the gNB in NTN, it has been agreed that gNB may not know which UL slot overlaps with SSB at UE side, which will result in inconsistent understanding of invalid symbol determination between gNB and UE. Spreadtrum Communications [2], LG Electronics [8], CATT [9], CAICT [15] all think that potential issue exists. Huawei, HiSilicon [1] give a solution for the issue, in which All UL repetition(s) on which UL cancellation may happen could be excluded. ZTE [5] raised that no need of specific enhancement is foreseen when TA report is supported. NTT DOCOMO, INC. [19] thinks that New TX/RX prioritization rule and Event indication from UE can be considered to achieve the same understanding of actual TDWs between gNB and UE. In addition, Apple [7] proposed that Restarting the PUSCH and PUCCH actual time domain window is not supported for HD-FDD (e)RedCap UE operation in NTN.
Since the TDM determination is up to TA information, the issue should be resolved in NTN case, and clarify the behavior of gNB and UE is necessary. Taking into account the perspectives of companies, FL raise the following proposal:

[Proposal 2-4]: 

Enhancement is needed for the issue of actual TDW determination for HD-FDD RedCap/eRedCap UE. 

·  FFS on detailed solution

Please provide your views and comments.
	Company
	Comments and Views

	Ericsson
	Not ok with Proposal 2-4.

DMRS bundling is applicable to “PUSCH Repetition Type A” and “PUSCH Repetition Type B”, and in turn is applicable to “Dynamically scheduled UL transmissions” and “Semi-statically configured UL transmissions” thus, any enhancement on DMRS bundling ends-up impacting five collision cases (i.e., collision cases 1 to 5).

	LGE
	OK.

	DCM
	Agree. If enhancement is not introduced, only possible ways are:

· Not to use DMRS bundling

· Avoid overlap by gNB scheduler which leads to efficient degradation

Based on R18 discussion, DMRS bundling is an important feature to achieve sufficient BLER performance. To use DMRS bundling in real deployment, there is no choice other than introducing some enhancement.

	vivo
	We don’t think this proposal is necessary. The gNB can try to decode the PUSCH by implementation, e.g., by different hypothesis. 

	MTK
	We do not see a need for this proposal, not seen as essential.

	Spreadtrum
	Support

	Apple
	Enhancement seems not necessary. It’s enough that DMRS bundling is not resumed in the actual TDW.

	Nokia
	We do not see the need for this proposal at this stage.

	ZTE
	Not see the need. It can be up to gNB implementation to exclude the DMRSs in UL slots where collision may happen. As a result, joint channel estimation is still possible without additional enhancements.

	OPPO
	We do not see a need for this proposal.

	HONOR
	We do not see a need for this proposal, not seen as essential.

	Huawei,HiSilicon
	Support the proposal. if ATDW is considered, NTDW when slot counting and PUCCH repetition should be studied together.


Based on the feedback, this issue can be discussed further. If without enhancement, the gNB may have to assume the DMRS bundling is not used if potential collision happens. 

4.5 Issue2-5: CPU occupation due to omitted DL reception or UL transmission
4.5.1 Company views
	Contribution
	Observation/Proposals

	 Huawei, HiSilicon [1]


	Observation 6: Misalignment of CPU occupation time due TA mismatch in NTN results in different understanding on the CSI reports between UE and gNB, which would be more detrimental to HD (e)RedCap UEs given the limited number of CPUs expected. 
Observation 7: gNB should avoid transmitting PDCCH to trigger aperiodic or initial semi-persistent CSI report in the configured PDCCH monitoring occasions that might be cancelled due to collision with UL transmission. CPU occupation should be maintained until the end of PUSCH carrying the CSI report, even if the scheduled PUSCH is cancelled. 

	Spreadtrum Communications [2]
	Proposal 3. No further consideration for CPU occupation due to omitted DL reception or UL transmission.

	Samsung [3]
	Observation 11: the CPU occupation due to omitted DL reception or UL transmission in TN can be reused in NTN.

	Vivo [4]
	Observation 11: the CPU occupation due to omitted DL reception or UL transmission in TN can be reused in NTN. 

	Apple [7]
	Observation 2: Existing collision rules defined for Case 2 and Case 3 can be re-used for CPU occupation determination. 

	ETRI [17]
	Proposal 4. RAN1 to conclude one of the following interpretations:

· Interpretation 1: NTN HD UE shall release CPU occupation(s) for a CSI report at last symbol of the PUCCH/PUSCH carrying the report, if PUCCH/PUSCH for the CSI report is not transmitted.

· Interpretation 2: If PUCCH or PUSCH for a CSI report is not transmitted, NTN HD UE shall keep the CPU occupation(s) for the CSI report at last symbol of the next PUCCH/PUSCH carrying the report.

· Interpretation 3: It is up to NTN HD UE whether or not to release/keep CPU occupation of a CSI report, if the PUCCH/PUSCH carrying the report is not transmitted.

· Note: We think interpretation 3 would be the correct understanding with no further RAN1 conclusion/agreement.

	OPPO [18]
	Proposal 4: There is no issue for CPU occupation calculation for RedCap UE and no enhancement is needed. 


4.5.2 Initial proposal

The existing rules of CPU occupation (in Rel-18) are copied below.

	For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'none', the CPU(s) are occupied for a number of OFDM symbols as follows:

-
A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report and a semi-persistent CSI report on PUSCH configured with the higher layer parameter codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18') occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource, or each CSI-RS/CSI-IM resource associated with all configured sub-configurations for periodic CSI report corresponding to a CSI-ReportConfig that contains a list of sub-configurations provided by csi-ReportSubConfigList, or each CSI-RS/CSI-IM resource associated with all activated/triggered sub-configurations for semi-persistent CSI report corresponding to a CSI-ReportConfig that contains a list of sub-configurations provided by csi-ReportSubConfigList, for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, until the last symbol of the configured PUSCH/PUCCH carrying the report. 

(rule 1 introduced since Rel-15)

-
An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol of the scheduled PUSCH carrying the report. When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining the CPU occupation duration, the PDCCH candidate that ends later in time is used. 

(rule 2 introduced since Rel-15)
-
An initial semi-persistent CSI report on PUSCH after the PDCCH trigger occupies CPU(s) from the first symbol after the PDCCH until the last symbol of the scheduled PUSCH carrying the report. When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining the CPU occupation duration, the PDCCH candidate that ends later in time is used.

(rule 3 introduced since Rel-15)
-
A semi-persistent CSI report on PUSCH configured with the higher layer parameter codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18' occupies CPU(s) from the first symbol of KP-th latest consecutive periodic/semi-persistent CSI-RS occasions no later than CSI reference resource, until the last symbol of the PUSCH carrying the report, where the value of [image: image22.png]Kp € {1,2,4)



 is indicated by UE capability.

(rule 4 introduced since Rel-18)
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter trs-Info not configured, the CPU(s) are occupied for a number of OFDM symbols as follows:

-
A semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each transmission occasion of periodic or semi-persistent CSI-RS/SSB resource for channel measurement for L1-RSRP computation, until [image: image24.png]


 symbols after the last symbol of the latest one of the CSI-RS/SSB resource for channel measurement for L1-RSRP computation in each transmission occasion.

(rule 5 introduced since Rel-15)
-
An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol between [image: image26.png]


 symbols after the first symbol after the PDCCH triggering the CSI report and [image: image28.png]


 symbols after the last symbol of the latest one of each CSI-RS/SSB resource for channel measurement for L1-RSRP computation.

(rule 6 introduced since Rel-15)
where [image: image30.png](Z5,Z%)



 are defined in the table 5.4-2.


The table below presents a summary of the proposed design options and the corresponding proponents. 

	Design option
	Proponent(s)

	Enhancement is needed for this issue of CPU occupation due to omitted DL reception or UL transmission.
	Huawei, HiSilicon [1]

 

	No enhancement is needed for this issue of CPU occupation due to omitted DL reception or UL transmission.
	Spreadtrum Communications [2]，Samsung [3]，Vivo [4], Apple [7], OPPO [18]



Taking into account the perspectives of companies, FL raise the following proposal:

[Proposal 2-5]: 

No enhancement is needed for this issue of CPU occupation due to omitted DL reception or UL transmission.

Please provide your views and comments.
	Company
	Comments and Views

	Ericsson
	Ok with Proposal 2-5.

	LGE
	OK.

	DCM
	OK

	vivo
	OK (should be a conclusion)

	MTK
	OK

	Spreadtrum
	Support

	Apple
	OK.

	Nokia
	OK

	ZTE
	OK

	OPPO
	OK

	TCL
	OK

	Qualcomm
	OK

	Xiaomi
	OK

	HONOR
	OK

	InterDigital
	We support the FL proposal.

	Huawei, HiSilicon
	As a clarification, we are actually OK with reusing the existing rules for CPU occupation due DL/UL cancellation as the majority view. 

Our observation 6 in our contribution rather points to a potential significant mismatch in the CPU occupation duration between UE and gNB due a significant TA mismatch regardless of cancellation, which would be detrimental to a (e)RedCap UE due the expected limited number of CPUs.

Hence, in our view at least a simple enhancement should be considered to align the duration between UE and gNB.


Based on the feedback, this issue can be closed without further enhancement.

5 [high/open] Solution to TA mismatch in NTN scenario
5.1 Issue3-1: solution to TA mismatch in NTN scenario
5.1.1 Company views
	Contribution
	Observation/Proposals

	 Huawei, HiSilicon [1]


	Proposal 1: RAN1 to study and specify enhancements to address the misunderstanding between UE and gNB of applicable procedures due to the collision ambiguity caused by the TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB.

Proposal 2: For UEs capable of TA reporting, an enhanced TA reporting mechanism should be introduced to enable more accurate TA reporting without significantly increasing the reporting overhead.

	Samsung [3]
	Proposal 1: RAN1 concludes introducing new granularity of TA reporting in order to avoid TA mismatch between gNB and UE.

Proposal 2: RAN1 defers discussion on UE capability of TA reporting for (e)RedCap HD-FDD UE. 

	ZTE [5]
	Observation 1: When TA report is supported, the TA mismatch between UE and gNB comprises: the granularity of the TA report is not fine enough and the TA report is outdated. With proper configuration, the TA mismatch can be within 1 ms.
Observation 2: When TA report is not supported, the TA mismatch between UE and gNB is smaller than maximum TA difference within a beam. The TA mismatch can be within 0.3 ms for LEO-600 set-1 and 1.7 ms for GEO set-1.
Proposal 1: TA report can be enhanced by introducing finer granularity and triggering offset threshold to further reduce the ratio of unavailable resource due to avoiding collisions.

	InterDigital, Inc. [6]
	Proposal 7: Support the following:

· UE indication upon detecting one or more HD-FDD collisions

· Enhanced TA reporting based upon collision detection.
Proposal 8: Support the resource configuration adaptation to avoid HD-FDD collisions.



	LG Electronics [8]
	Proposal #2: For HD-FDD (e)RedCap UE support in Rel-19 NR NTN, study enhanced TA reporting mechanism, especially for TA report granularity.
Proposal #3: For HD-FDD (e)RedCap UE support in Rel-19 NR NTN, study the way to have the same understanding of potential DL/UL collision resource(s) between gNB and UE by using guard time (GT).

· FFS when actual TA misalignment exceed GT

	CATT [9]
	Proposal 1: To solve the issues of case3 and case4 in NTN, TA reporting enhancement and defining new UE behavior can be applied together. 

Proposal 2: To address the issue of case1,2,5,6 in NTN, the method of enhancing TA report can be considered.



	China Telecom [10]
	Proposal 2: At least the following two potential solutions can be considered for collision cases. 

· Potential Solution 1: Support smaller granularity of the TA report (e.g., symbol(s) duration).

· Potential Solution 2: UE reports additional information to gNB (e.g., UE’s position, TA drift).

Proposal 3: The granularity of the TA report and UE additional information reports trigger should be further discussed.
Proposal 4: Support Potential Solution 1 in NGSO, while support Potential Solution 2 in GSO.

	CMCC [11]
	Proposal 7:
To avoid the ambiguity issue caused by TA mismatch, support using the latest UE reported TA to determine whether a DL reception and a UL transmission is overlapped in time domain or not at both gNB and UE. 
Proposal 8: 
To solve TA mismatch issue, the following potential enhancement can be considered:
gNB and UE may first determine a TA region (from [image: image32.png]


 to [image: image34.png]


) based on the latest UE reported TA ([image: image36.png]


) and a GAP ([image: image38.png]


) which reflects the variation of the TA. For a given DL reception and a given UL transmission
· If there is any TA value within the TA region would cause overlapping, then gNB and UE determine the DL reception and the UL transmission is overlapped in time domain.
· Otherwise, if all TA values within the TA region will not cause overlapping, then gNB and UE determine the DL reception and the UL transmission is not overlapped in time domain.

	Ericsson [12]
	Proposal 4: Enhanced TA report mechanism need be studied in R19 NTN.

	TCL [16]
	Proposal 1: For HD-FDD Redcap UEs and eRedCap UEs for FR1-NTN, TA report with finer granularity can be considered. 

Proposal 2: For HD-FDD Redcap UEs and eRedCap UEs for FR1-NTN, TA update frequently to let gNB know the actual TA in time can be considered.

	ETRI [17]
	Proposal 1. RAN1 to consider introducing finer granularity than 1 msec for TA report MAC CE.

· FFS, required TA report granularities per NTN payload type, SCS, etc.

	NTT DOCOMO, INC. [19]
	Proposal 3:

· For HD-FDD RedCap/eRedCap UE,
· Define information report relative to DL/UL overlap, e.g., 
· Option 1: TA report enhancement, e.g., report with finer granularity, frequent report, etc.

· Option 2: Report of overlap occurrence.

	MediaTek Inc. [20]
	Proposal 2: For support of RedCap device in NR NTN, the Rel-17 TA report is made mandatory to allow gNB to update Koffset with Rel-17 MAC CE.

	Qualcomm Incorporated [21]
	Proposal 4: For HD-FDD UEs in NR NTN, UE feature FG 26-4 is mandatory.
Proposal 5: For HD-FDD UEs in NR NTN, support a new UE specific TA report with the granularity of the duration of a UL symbol.  

Proposal 6: For HD-FDD UEs in NR NTN, support UE report of TA drifting rate together with the enhanced UE specific TA report.

	Nokia, Nokia Shanghai Bell [22]
	Proposal 2: RAN1 to observe or conclude that UE Timing Advance reporting must be mandatory for half-duplex RedCap UEs operating in NTN if the UE does not report its approximate UE location.
Proposal 4: RAN1 to observe or conclude that the guard time for collision avoidance can be minimized by use of reporting of approximate UE location or UE Timing Advance.


5.1.2 Initial proposal

The multiple issues raised above are except case3 and 4 all caused by inconsistent understanding of TA between the gNB and UE. To address the issue, the following solution has been proposed:

· TA report enhancement: CATT [9], Ericsson [12], InterDigital, Inc. [6]
· Enhance the granularity: Samsung [3], ZTE [5], LG Electronics [8], China Telecom [10],CMCC [11], TCL [16], ETRI [17], NTT DOCOMO, INC. [19], Qualcomm Incorporated [21] 

· TA drifting rate: China Telecom [10],Qualcomm Incorporated [21]

· Increase TA update frequent: TCL [16], NTT DOCOMO, INC. [19]

· triggering offset threshold: ZTE [5]

· report UE location: China Telecom [10],Nokia, Nokia Shanghai Bell [22]
· only the UE specific component of [image: image40.png]


: Huawei, HiSilicon [1]
· Report of overlap occurrence: NTT DOCOMO, INC. [19]

· Define guard time: LG Electronics [8], Nokia, Nokia Shanghai Bell [22]
· UE feature FG 26-4 is mandatory: MediaTek Inc. [20], Qualcomm Incorporated [21], Nokia, Nokia Shanghai Bell [22]
Based on the input from companies, FL wosuld propose the following proposal.

[Proposal 3-1]: 

To address the issues of inconsistent understanding of TA between the gNB and UE, the following TA reporting enhancement can be considered at least:

· TA reporting can be enabled mandatory 
· Finer TA reporting granularity  
Please provide your views and comments.
	Company
	Comments and Views

	Ericsson
	We are open to discuss proposal 3-1. Since we are not dealing with a regular NR UE but with a Reduced Capability UE, we think the potential impacts on complexity/cost on a HD-FDD (e)RedCap UE need to be considered. 

	LGE
	We are fine with the direction. However, even if TA report granularity improves, errors may still remain (e.g., different granularity between actual TA and reported TA). Therefore, it should be discussed whether/how to handle the remaining TA mismatch due the different granularity. For example, in addition to TA report enhancement, setting a margin between NW and UE through guard time may be one possible solution. Therefore, we suggest modifications as follows:
[Proposal 3-1]: 

To address the issues of inconsistent understanding of TA between the gNB and UE, the following TA reporting enhancement can be considered at least:
· TA reporting can be enabled mandatory 
· Finer TA reporting granularity 
FFS: whether/how to handle the remaining TA mismatch due to the TA reporting granularity and the actual TA granularity


	DCM
	Probably we should focus on listing possible enhancement first. After that, we can discuss which option is the best way.

	vivo
	We are open to discuss this proposal, but we don’t think the “finer TA reporting granularity” can resolve this issue, e.g., TA mismatching.  

	MTK
	Fine for 1st bullet in the proposal. The 2nd bullet is not necessary

	Spreadtrum
	Same view as LGE and vivo with finer TA report granularity cannot solve the TA mismatching.

	Apple
	Before considering the TA reporting enhancement, some details need to be clear, e.g, the signaling overhead, UE capability, UE privacy concerns, etc.

	Nokia
	One of the fundamental aspects here is the need for having the TA reporting mandatory. This may solve one part of the problem (the misalignment of understanding of time at UE and gNB side. However, this only solves part of the problem, and increasing granularity will not really solve much, as the gNB would anyway have to implement a “buffer” to capture the drift/misalignment. Also, in case the granularity is increased, the UE power consumption will increase, and the network overhead will increase significantly (due to many UE constantly reporting new TA). The solution to this would be simple – the UE reports its location on a coarse grid, and there would be no need to update further.

	ZTE
	Fine with the proposal. With enhanced TA report, the TA mismatch can be reduced.

	OPPO
	We share the view that TA reporting enhancement cannot solve the TA mismatch issue.

	TCL
	We are fine with the proposal.

	Qualcomm
	OK

	HONOR
	We are fine with the proposal.

	InterDigital
	We support the FL proposal.

	Huawei, HiSilicon
	Support the proposal in general. The UE capability can be discussed later. We do not think it should be mandatory for RedCap UE.


Based on feedback, the proposal can be changed as:

[Proposal 3-1]v1: 

To address the issues of inconsistent understanding of TA between the gNB and UE, one of the following TA reporting enhancements can be considered at least:

· TA reporting can be enabled 
· Finer TA reporting granularity 
· Report coarse location  
6 Low priority issues

6.1 UE location report

[Nokia] proposed to report an approximate UE location instead of TA which is supported in NR NTN as TA reporting results in signaling overhead and therefore shorter UE battery life. It should be noted that the approximate UE location may be very coarse (in the range of a few km as provided with the already existing coarse location information in TS 38.331) since the gNB will only need to know the approximate impact to the UE experienced delay at any time through a satellite fly-over. With such an approach the UE will not need to provide regular updates on its timing advance information whenever this value changes beyond the configured threshold, as the gNB would automatically be able to evaluate the propagation delay and be aware of potential timing conflicts.
FL thinks the UE location report may cause security issue, so it is premature to use this solution to address the TA mismatch. If some companies think it is necessary to discuss it, please comment it. 

	Company
	Comments and Views

	Nokia
	Considering that TA reporting may cause significant overhead for TA reporting, it would be worth considering solutions to reduce the overhead while at the same time letting the gNB get an understanding of the TA applied at UE side. Granularity of the location may not need to be that high – especially not considering the granularity that is already available in existing terrestrial networks.

	
	

	
	


6.2 HARQ processes enhancement
[Nokia] proposed that it will be beneficial for RAN1 to discuss whether the RedCap UE operating in NTN shall support one or more of the NR NTN HARQ enhancements to address the HARQ stalling issues, such as supporting HARQ feedback disabling.

FL thinks improving the throughput of RedCap UE is not one essential issue from WID perspective. If there is a strong viewpoint, companies are encouraged to give comments on the issue.
	Company
	Comments and Views

	Nokia
	Since it was agreed to increase the amount of HARQ processes for Rel-17 NR over NTN to address the HARQ stalling, it may be worth at least to have a discussion related to whether it would be acceptable to have significant HARQ stalling for (e)RedCap UEs.

	
	

	
	


6.3 Repetition-related parameters

[DCM] proposed that it is better to discuss whether/how to define repetition-related parameters separately b/w non-RedCap UE and RedCap/eRedCap UE
FL thinks it is not essential to define repetition-related parameters separately b/w non-RedCap UE and RedCap/eRedCap UE from WID perspective. If there is a strong viewpoint, companies are encouraged to give comments on the issue. 

	Company
	Comments and Views

	
	

	
	

	
	


6.4 Capacity of common PUCCH 

[DCM] proposed that capacity of common PUCCH for RedCap/eRedCap UE may be insufficient. Each PUCCH TX would be performed with repetition due to coverage issue as discussed in R18 NR NTN WI. Meanwhile, in the current specification, only 16 UEs as max can use common PUCCH resources simultaneously in several slots. This issue would be valid for normal handheld UEs, but more critical for RedCap/eRedCap UEs since much more UEs will exist in an NTN-cell.
FL thinks PUCCH capacity optimization is not one essential issue for feasibility check of RedCap UE from WID perspective. If there is a strong viewpoint, companies are encouraged to give comments on the issue.
	Company
	Comments and Views

	
	

	
	

	
	


6.5 HARQ-disabled PDSCH for HD UEs

In existing specification, when HARQ feedback for the HARQ process ID is disabled, the network shall guarantee a gap of larger than [image: image42.png]Tproc



 between one PDSCH and the other PDSCH for that HARQ process. [ETRI] proposed that in NTN, there could be an exception that reception of the former PDSCH is omitted due to the HD priority rule. The current scheduling gap of Tproc,1 between one PDSCH and the other PDSCH for HARQ-disabled HARQ process is not needed, when the reception of the former PDSCH is omitted due to the HD priority rule.
FL thinks it is not a critical issue from WID perspective. Suggest further elaborating the descriptions. If there is a strong viewpoint, companies are encouraged to give comments on the issue.
	Company
	Comments and Views

	Nokia
	At least it should be discussed further whether any additional issues are to be considered. Our understanding of the WID is that the priority rules should be investigated, but other issues have not been precluded.

	
	

	
	


7 Proposals for first offline discussion
Proposal 1-1v1: For collision cases 1, 2, 5 and 6, the existing priority rules can be reused.   

Proposal 1-2v1: The collision cases of case 3 and case 4 for HD-FDD RedCap/eRedCap UE in NTN are not considered as error cases and new priority rules need to be defined.

Proposal 2-2v1:

For the issue of slot counting for UL repetition transmission colliding with SSB reception, the slot counting at the UE and gNB can be based on reported TA.  

Proposal 3-1v1: 

To address the issues of inconsistent understanding of TA between the gNB and UE, the following TA reporting enhancements can be considered:

· Make existing TA reporting mandatory for Rel-19 RedCap/(e)RedCap HD-FDD UE 
· New TA reporting mechanism, e.g finer TA reporting granularity and reporting frequency

· Report UE coarse location  
8 First online agreement
Conclusion

For Rel-19 HD-FDD RedCap/eRedCap UE in NTN, the issues caused by TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB should be mitigated for collision cases 3 and 4.
· Note: further discussion on other cases is not precluded
9 Proposals for the second round discussion

In last meeting, we had the observations for all cases, so as one checking points, we need to have the conclusions for all possible cases. In this context, FL formulated a set of proposals to cover relevant cases. Comments and views are welcome.

Proposal 4: For collision cases 1, 2, 5 and 6, the existing priority rules can be reused.   

Proposal 5：

For the following collision cases, if intended to reduce the performance loss due to the TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB for HD-FDD RedCap/eRedCap UE in NTN, UE behaviours on TA assumption need to be clarified and no additional enhancement is considered. 
· UL transmission with repetitions due to different available slot counting at UE and gNB when colliding with SSB reception

· PUSCH repetition type B due to different invalid symbol determination at gNB and UE when colliding with DL transmissions 
· UL transmission with DMRS bundling due to the different actual TDW determination at gNB and UE when colliding with DL transmissions
Conclusion: 

Enabling TA reporting and potential enhancement in accuracy are beneficial to resolve the TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB for HD-FDD RedCap/eRedCap UE in NTN from RAN1 perspective.

Please provide your views and comments.
	Company
	Comments and Views

	Ericsson
	Proposal 4: Ok, just append: “… for a HD-FDD (e)RedCap UE”

Proposal 5: Not Ok, if any section of the specification is intended to be clarified, then we would need to review such a proposal via a Text Proposal or draft CR as part of a Maintenance discussion.

Conclusion: We can be ok, upon adding the following: “Note: Impacts on complexity and cost on a HD-FDD (e)RedCap UE need to be investigated.”  

	MediaTek
	Proposal 4: Ok

Proposal 5: Ok

Conclusion: We think mainly fine, red text can be added at beginning of sentence “Enabling TA reporting and potential enhancement in accuracy, if intended to reduce the performance loss, are beneficial …”

 

	CMCC
	Adding MTK’s comments back.
For the conclusion part, we support to further enhancements on the enabling the TA reporting to facilitate the TA reporting. 



	LGE
	[Proposal 4]

We want to clarify the intention of the proposal. According to the conclusion made at this meeting, our understanding is that we can further study enhancements mitigating issues caused by TA mismatch even for cases 1, 2, 5, and 6. Whether this proposal precludes the enhancement for cases 1, 2, 5, and 6 or not should be clarified.

[Proposal 5]

The motivation of this proposal is not clear to us especially on the meaning of “UE behaviours on TA assumption”. Additionally, we do not think that the above problems can be solved solely by clarification on the “UE behaviours on TA assumption”.
[Proposal 6]

OK.

	Huawei, HiSilicon
	Proposal 4: Ok

Proposal 5, As something need to be clarified, it is too early to say no enhancement. As for the ATDW, we think NTDW for TBoMS, PUSCH repetition with slot counting and PUCCH repetition should also be counted because the ATDW relies on NTDW. We suggest following change. 

For the following collision cases, if intended to reduce the performance loss due to the TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB for HD-FDD RedCap/eRedCap UE in NTN, TA assumption when determine the collision cases need to be clarified. 
· UL transmission with repetitions due to different available slot counting at UE and gNB when colliding with SSB reception

· PUSCH repetition type B due to different invalid symbol determination at gNB and UE when colliding with DL transmissions 
· UL transmission with DMRS bundling due to the different actual/nominal TDW determination at gNB and UE when colliding with DL transmissions
Proposal 6, OK



	ZTE
	Proposal 4: Agree.

Proposal 5: Not clear what is clarified. If the UE behaviour is changed, it seems to be a type of enhancement.

Conclusion: Agree.

	IDCC
	P4: Support.


P5: In our understanding, clarifying the UE behavior may still not solve the issues listed in this proposal. UE behavior needs to be updated but that may not be sufficient. We propose the following update:
Proposal 5：

To reduce the performance loss due to the TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB for HD-FDD RedCap/eRedCap UE in NTN, UE behaviour needs to be updated based upon actual TA and the reported TA (if reported) for the following collision cases:
· UL transmission with repetitions due to different available slot counting at UE and gNB when colliding with SSB reception

· PUSCH repetition type B due to different invalid symbol determination at gNB and UE when colliding with DL transmission
· UL transmission with DMRS bundling due to the different actual TDW determination at gNB and UE when colliding with DL transmission

Conclusion: Support.


Based on the company feedback, the proposal can be formulated as the follows:

Proposal 4v1: For collision cases 1, 2, 5 and 6, the existing priority rules are reused for a HD-FDD (e)RedCap UE in NTN.   

Proposal 5v1：

To reduce the performance loss due to the TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB for HD-FDD RedCap/eRedCap UE in NTN, TA assumption when determine the collision cases at UE side needs to be clarified based upon either actual TA or reported TA (if reported) for the following collision cases:
· UL transmission with repetitions due to different available slot counting at UE and gNB when colliding with SSB reception

· PUSCH repetition type B due to different invalid symbol determination at gNB and UE when colliding with DL transmissions 
· UL transmission with DMRS bundling due to the different actual/nominal TDW determination at gNB and UE when colliding with DL transmissions
Conclusion: 

Enabling TA reporting and potential enhancement in TA reporting are beneficial to resolve the TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB for HD-FDD RedCap/eRedCap UE in NTN from RAN1 perspective.

10 Proposals for the second online discussion

Proposal-4 v1: For collision cases 1, 2, 5 and 6, the existing priority rules are reused for a HD-FDD (e)RedCap UE in NTN.   

Proposal 5v1：

To reduce the performance loss due to the TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB for HD-FDD RedCap/eRedCap UE in NTN, TA assumption when determine the collision cases at UE side needs to be clarified based upon either actual TA or reported TA (if reported) for the following collision cases:
· UL transmission with repetitions due to different available slot counting at UE and gNB when colliding with SSB reception

· PUSCH repetition type B due to different invalid symbol determination at gNB and UE when colliding with DL transmissions 
· UL transmission with DMRS bundling due to the different actual/nominal TDW determination at gNB and UE when colliding with DL transmissions
Conclusion: 

Enabling TA reporting and potential enhancement in TA reporting are beneficial to resolve the TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB for HD-FDD RedCap/eRedCap UE in NTN from RAN1 perspective.

11 Second online agreement
Conclusion: For collision cases 1, 2, 5 and 6, the existing priority rules can be reused for a HD-FDD (e)RedCap UE in NTN.
Observation
TA reporting is beneficial to mitigate the TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB for HD-FDD RedCap/eRedCap UE in NTN from RAN1 perspective.
· Note: complexity, power consumption and signaling overhead impact of TA reporting for (e)redcap UEs was not investigated in this work item
12 Conclusion  

In general, we have discussed all relevant issues for HD-FDD RedCap/eRedCap UE in NTN, and identified outstanding technical issues and investigated possible enhancements in past three meetings. Hene, we can close the study phase for this agenda. 

In case of the recommendation to next RAN plenary meeting, we may have status descriptions and raise possible working scope for normal phase at least for case 3 and case 4.
13 Appendix-1 
	Contribution
	Observation/Proposals

	R1-2403939
Huawei, HiSilicon [1]


	Observation 1: Based on the current TA reporting mechanism, the TA mismatch between UE and gNB can be as large as +/- 16ms with the least frequent report triggering, and up to +/- 1.5ms (i.e. 3 slots @60kHz) with the most frequent report triggering raising concerns on increased signalling overhead and UE power consumption for the operation of HD-FDD (e)RedCap UEs in particular. 

Observation 2: For a UE incapable of, or not configured for, TA reporting, the TA mismatch can be as large as the difference between the maximum and minimum TA in the cell coverage area.  

Proposal 1: RAN1 to study and specify enhancements to address the misunderstanding between UE and gNB of applicable procedures due to the collision ambiguity caused by the TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB.

Proposal 2: For UEs capable of TA reporting, an enhanced TA reporting mechanism should be introduced to enable more accurate TA reporting without significantly increasing the reporting overhead.

Observation 3: Although enhanced TA reporting can increase the scheduling flexibility and reduce resource waste, residual TA mismatch may still occur, at least due to the latency in securing, sending the earliest available UL-SCH resources that can accommodate the MAC CE, e.g. UE may need to send an SR over the long RTT. Hence, the TA mismatch would exist and the collision cases can occur until the updated TA report is received and applied at gNB. 
Proposal 3: The collision case 3 (semi-static DL and semi-static UL) and case 4 (dynamic DL and dynamic UL) should not be error cases. Network should have the flexibility to indicate to the FDD-HD UE whether or not UL transmission is prioritized to DL reception on symbols where collision is determined by the UE in either Case 3 or Case 4 or both.

Proposal 4: At least the priority rules to cancel UL transmission or DL reception at UE side in the cases of DL/UL overlapping (Case 1/2/5/6) and back-to-back non-overlapping symbols without sufficient gap (case 7), as defined in clause 17.2 of TS38.213, can be reused by (e)RedCap UE in NTN from UE perspective by taking the effect of timing advance into account when determining the DL reception symbols and UL transmission symbols.

Observation 4: When there is TA mismatch between gNB and UE, there might be less resources available for UL transmission in a cell, if gNB attempts to avoid potential UL interference from HD-FDD RedCap/eRedCap UE which is expected to be cancelled based on priority rules. 

Proposal 5: When determining whether to cancel a UL transmission, UE can further check the DL/UL collision according to the UL timeline with the latest reported TA in addition to the UL timeline with the actually used TA. The UL cancellation rules should be applied if conditions for a cancellation are satisfied based on either the TA actually used or the TA latest reported. 
Observation 5: The handling rule of SIB 19 collision can be covered by other cases.

Proposal 6: For an FDD-HD RedCap UE scheduled with a PUSCH transmission with repetition type A and AvailableSlotCounting is enabled, or with a PUSCH transmission with TBoMS, the UE cancels the UL transmission(s) in the slot(s) where there is “Collision” with SSB according to the DL/UL timing assuming the latest reported TA and DL/UL timing with actually used TA. Slot counting between UE and gNB are only based on DL/UL timing assuming the latest reported TA. Invalid symbols determination for PUSCH repetition type B can use the same method.

Proposal 7: The issue of nominal TDW as well as actual TDW determination due to TA mismatch should be considered for PUSCH repetition type A when AvailableSlotCounting is enabled, TBoMS and PUCCH repetition.

Proposal 8:  The start of the first nominal TDW is the first slot determined for the first PUSCH transmission that is not subject to cancellation due to TA ambiguity. The start of any other nominal TDWs is the first slot determined for PUSCH transmission that is not subject to cancellation due to TA ambiguity after the last slot determined for PUSCH transmission of a previous nominal TDW.

Proposal 9:  All UL repetition(s) on which UL cancellation may happen could be excluded from actual TDW for UL DMRS bundling. These UL repetition(s) can be determined from the collision ambiguous periods(s) of DL/UL collision(s) based on the latest reported TA.

Observation 6: Misalignment of CPU occupation time due TA mismatch in NTN results in different understanding on the CSI reports between UE and gNB, which would be more detrimental to HD (e)RedCap UEs given the limited number of CPUs expected. 
Observation 7: gNB should avoid transmitting PDCCH to trigger aperiodic or initial semi-persistent CSI report in the configured PDCCH monitoring occasions that might be cancelled due to collision with UL transmission. CPU occupation should be maintained until the end of PUSCH carrying the CSI report, even if the scheduled PUSCH is cancelled. 


	R1-2404042
Spreadtrum Communications [2]
	Observation 1.
For HD-FDD RedCap UEs and eRedCap UEs with NR NTN operating, UE behaviour for all the cases except case 3 and 4 can be reused, as summarized in the Table 1. 

Observation 2.
Potential issue exists for actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling, when gNB miss the event of DMRS bundling, like unware of the UL dropping or DL reception

Proposal 1.
Case 3 and 4 are allowed and up to UE implementation for collision handling

Proposal 2.
SIB19 reception and UL transmission collision is a special case of Case 4, which can also be allowed and up to UE implementation for collision handling.

Proposal 3.
No enhancement for available slot counting specific for PUSCH and SSB collision/switching time.

Proposal 4.
No enhancement for invalid symbol of PUSCH repetition type B and SSB collision/switching time.

Proposal 5.
No further consideration for CPU occupation due to omitted DL reception or UL transmission.

	R1-2404133
Samsung [3]
	Proposal 1: RAN1 concludes introducing new granularity of TA reporting in order to avoid TA mismatch between gNB and UE.

Proposal 2: RAN1 defers discussion on UE capability of TA reporting for (e)RedCap HD-FDD UE. 

Proposal 3: RAN1 concludes that essential changes are needed for Cases 3 and 4 regardless of whether to consider TA enhancement. 

Observation 1: Current mechanism for triggering TA reporting can be reused for (e)RedCap HD-FDD UE in Rel-19 NTN. 
Observation 2: For Cases 3 and 4, specifying UE behavior(s) is still beneficial in terms of resource utilization even when there is still TA mismatch between the actual TA that a UE applies and the estimated TA for the UE at the gNB. 


	R1-2404195

Vivo [4]
	Observation 1: The following factors are observed by some companies that may introduce a TA mismatch between the actual TA used by the UE and the assumed TA for the UE at the gNB 
· Factor 1. TA reporting is not supported by the UE 
· Factor 2. The configured TA offset threshold 
· Factor 3. The granularity of TA reporting 
· Factor 4. The propagation delay of TA report transmission.

Observation 2: If TA report is not supported by the UE, the maximum TA variation can be estimated by the gNB based on maximum differential delay and the timing drift. The maximum differential delay in the cell can be calculated by the gNB, and the timing drift is caused by the movement of satellite and the movement of the UE.  The gNB can perform scheduling based on the estimated maximum TA variation to avoid UL and DL collision.
Observation 3: If TA report is supported by a UE, the maximum TA mismatch caused by factor 2 can be controlled by the configuration of gNB. The TA mismatch is at most 1ms caused by factor 3, if smaller granularity is introduced, the benefit of the enhancement is limited. The TA mismatch caused by factor 4 can be covered by CP.
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Observation 4: For Case 3 and Case 4, the collision issue caused by TA mismatch between gNB and UE can be handled by the gNB’s implementation, trading off between the UE throughput loss and UL reporting overhead. Even if the existing handling rules are updated, the performance loss would be inevitable given the increased retransmissions.
Observation 5: The current specification already supports a RedCap/eRedCap UE with R17/18 HD and R17/18 NR-NTN capabilities to operate in an NTN band. The gNB anyway should handle such kind of UEs based on the existing case 3 and case 4 handling rule.
Observation 6: For Case 1, Case 2, and Case 5 to Case 7, if gNB does not attempt to avoid the collision, the collision handling rule defined in TN can be reused in NTN, and the number of available resources is not decreased compared to TN. The packet loss of DL or UL transmission can be recovered by retransmission.
Observation 7: When available slot counting is used, if the RV is configured as zero for all the UL repetitions, the BLER performance would not degrade much. When physical slot counting is used, the duration of the PUSCH transmission and RV are aligned between gNB and UE, the BLER performance would not degrade.
Observation 8: The invalid symbol defined in TN can be reused, and the collision of SSB and PUSCH repetition can be avoided by gNB scheduling according to the maximum UE TA (i.e., the configured reported TA threshold). If the degradation of BLER and throughput performance is critical for the network, the PUSCH repetition type B can be disabled.
Observation 9: When the actual TDW determination is performed, the decoding of DMRS bundling can be up to gNB implementation which may degrade BLER performance. If DMRS bundling is disabled by gNB, the BLER performance will not degrade much.
Observation 10: Considering multiple SIB19 occasions in the SI window, the gNB can guarantee at least one SIB19 occasion is not dropped.
Observation 11: the CPU occupation due to omitted DL reception or UL transmission in TN can be reused in NTN.
Proposal 1: If additional enhancement is considered to improve the performance of HD RedCap/eRedCap UE potentially with higher capability, it should not require significant specification change, as well as large UE implementation complexity.
Proposal 2: No new collision cases need to be specified.


	R1-2404215
ZTE [5]
	Observation 1: When TA report is supported, the TA mismatch between UE and gNB comprises: the granularity of the TA report is not fine enough and the TA report is outdated. With proper configuration, the TA mismatch can be within 1 ms.
Observation 2: When TA report is not supported, the TA mismatch between UE and gNB is smaller than maximum TA difference within a beam. The TA mismatch can be within 0.3 ms for LEO-600 set-1 and 1.7 ms for GEO set-1.
Observation 3: The ratio of unavailable resource for the scheduled UE due to avoiding error cases 3 and 4 is limited, especially considering that repetition transmission can be performed in NTN to handle the large path loss.

Observation 4: With finer TA report granularity and triggering offset threshold, the ratio of unavailable resource for the scheduled UE due to avoiding error cases 3 and 4 can be further reduced due to smaller TA mismatch.

Proposal 1: TA report can be enhanced by introducing finer granularity and triggering offset threshold to further reduce the ratio of unavailable resource due to avoiding collisions.

Proposal 2: For error cases 3 and 4, no need of introducing collision handling rules is foreseen when TA report is supported.

Proposal 3: For collision cases 1, 2, 5 and 6, no need of enhancement is foreseen.

Proposal 4: To achieve consensus on the available slots for PUSCH transmission for PUSCH repetition type A when AvailableSlotCounting is enabled and K>1, or for TBoMS, a slot is not counted if at least one of the symbols in the slot does not start or end at least [image: image44.png]Ny T.+ TAyfrsethreshold



 or [image: image46.png]Ntxrx * Te + TAoffsethreshold



(after taking the reported TA into account), respectively, from the last or first symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.

Proposal 5: To achieve consensus on the valid symbols for PUSCH transmission for PUSCH repetition type B, symbols that do not start or end at least [image: image48.png]Ny T.+ TAyfrsethreshold



 or [image: image50.png]Ntxrx * Te + TAoffsethreshold



 (after taking the reported TA into account), respectively, from the last or first symbol of an SS/PBCH block are considered as invalid symbols.

Proposal 6: For actual TDW determination, no need of specific enhancement is foreseen when TA report is supported.



	R1-2404262

InterDigital, Inc. [6]
	Observation 1: The RTT and timing advance can span much large number of slots in NTN contrary to TN.

Observation 2: Prior to receiving timing advance report from a UE operating in NTN, the network may not know the RTT and timing advance for that UE.

Observation 3: Time varying TA may result in large reporting overhead and yet may be outdated by the time the network receives the TA report.

Observation 4: The peculiar timing aspects of NTN operation and network not knowing UE applied timing advance may result in network unable to determine the UL and DL timing at the UE. 

Observation 5: The network cannot always determine non-colliding semi-static UL and semi-static DL configurations for a HD-FDD UE due to TA drift. 

Observation 6: The network cannot always ensure that a dynamically scheduled UL transmission does not collide with a dynamically scheduled DL transmission for a HD-FDD RedCap NTN UE. 

Observation 7: A UE prioritizing the UL transmissions over SIB19 reception may have ephemeris data expired, while a UE prioritizing the SIB19 reception may have serious UL performance degradation. 

The observations made in this document have led to the following proposals:

Proposal 1: Apply the Rel-17 HD-FDD collision rules for RedCap NTN operation for all cases except case 3 and case 4. 
Proposal 2: Address cross link collision issues from TA drift for the following cases:

· Case 3: Semi-statically configured DL reception vs. semi-statically configured UL transmission  

· Case 4: Dynamically scheduled DL reception vs. dynamic scheduled UL transmission

Proposal 3: Investigate the dynamic DL vs dynamic UL collisions for different types of dynamic UL transmissions, e.g., PUSCH, PUCCH, PRACH or SRS.

Proposal 4: Investigate the following collision scenarios in relation to SIB19 reception:

· Semi-static DL (PDCCH for SIB19) colliding with UL transmissions

· Dynamic DL (PDSCH for SIB19) colliding with UL transmissions.

Proposal 5: For the SIB19 collisions with UL transmissions, at least, the following broad schemes may be considered as baseline for prioritization:

· Always prioritize DL data
· Network configuration 

· UE autonomous determination
Proposal 6: Clarify the UE behavior upon detecting the multi-transmission (>2) collision scenarios for HD-FDD RedCap NTN operation. 
Proposal 7: Support the following:

· UE indication upon detecting one or more HD-FDD collisions

· Enhanced TA reporting based upon collision detection.
Proposal 8: Support the resource configuration adaptation to avoid HD-FDD collisions.



	R1-2404308

Apple [7]
	Proposal 1: For the collision in Case 3 and Case 4, it’s up to UE implementation to transmit the UL or receive the DL.   

Observation 1: Existing collision rules defined for Case 2 and Case 3 can be re-used for SIB 19 collision with UL transmission.

Proposal 2: RAN1 to clarify the slot counting for PUSCH repetition Type A and TBoMS for HD-FDD (e)RedCap UE operation in NTN.

Proposal 3: RAN1 to clarify the invalid symbol determination in PUSCH repetition type B for HD-FDD (e)RedCap UE operation in NTN.

Proposal 4: Restarting the PUSCH and PUCCH actual time domain window is not supported for HD-FDD (e)RedCap UE operation in NTN.

Observation 2: Existing collision rules defined for Case 2 and Case 3 can be re-used for CPU occupation determination. 


	R1-2404324
LG Electronics [8]
	Observation #1: When UE performs TA reporting in NR NTN, TA misalignment may occur mainly due to outdated TA reporting and/or coarse TA report granularity.

Observation #2: For LEO 600km, beam size of 50km and the target elevation angle of 30 degrees, the difference between the minimum TA and the maximum TA can be less than TA report granularity (e.g., 1ms).

Observation #3: When UL transmission collides with SSB reception (e.g., Case 5), system performance may be degraded if gNB and UE do not have the same understanding on the potential DL/UL collision resources.

Observation #4: If UE behavior is defined in Case 3 and/or Case 4, multiple DL/UL collision cases can be mixed and the relevant UE behavior may be complicated.
Proposal #1: For HD-FDD (e)RedCap UE support in Rel-19 NR NTN, study the quantitative level of TA misalignment between gNB and UE.

Proposal #2: For HD-FDD (e)RedCap UE support in Rel-19 NR NTN, study enhanced TA reporting mechanism, especially for TA report granularity.

Proposal #3: For HD-FDD (e)RedCap UE support in Rel-19 NR NTN, study the way to have the same understanding of potential DL/UL collision resource(s) between gNB and UE by using guard time (GT).

· FFS when actual TA misalignment exceed GT

Proposal #4: For HD-FDD (e)RedCap UE support in Rel-19 NR NTN, study whether/how to define UE behavior in Case 3 and Case 4, carefully considering potential new DL/UL collision case(s) where multiple existing DL/UL collision cases are mixed.

Proposal #5: For HD-FDD (e)RedCap UE support in Rel-19 NR NTN, study prioritization rule for the following NTN-specific transmission(s).

· SIB 19

· TA report and/or SR triggered by TA report

· HARQ feedback enabled/disabled transmission

· UL transmission with DM-RS bundling

Proposal #6: For HD-FDD (e)RedCap UE support in Rel-19 NR NTN, study determination of actual TDW by including the potential DL/UL collision resource(s), which are aligned between gNB and UE, as a new type of event(s).



	R1-2404391

CATT [9]
	Observation 1: gNB may not be able to avoid the DL and UL collision via scheduling if accurate TA is not obtained. 

Observation 2: Enhancing the current TA reporting mechanism can reduce the resource waste of case 3 and Case 4. 

Observation 3: Case 3 and Case 4 should not be treated as the error case. Define new UE behavior can be considered.

Observation 4:  There may be inconsistency in understanding between the gNB and the UE if accurate TA is not obtained for case 1 and case 2. 

Observation 5:  There may be inconsistency in understanding between the gNB and the UE if accurate TA is not obtained for case 5 and case 6. 

Proposal 1: To solve the issues of case3 and case4 in NTN, TA reporting enhancement and defining new UE behavior can be applied together. 

Proposal 2: To address the issue of case1,2,5,6 in NTN, the method of enhancing TA report can be considered.

Proposal 3: The existing processing rule of slot counting for UL repetition transmission colliding with SSB reception, invalid symbol determination for PUSCH repetition type B and actual TDW determination should be modified. 


	R1-2404438
China Telecom [10]
	Proposal 1: The design of the collision rule of Case 3 and Case 4 should be prioritized.

Proposal 2: At least the following two potential solutions can be considered for collision cases. The granularity of the TA report and UE additional information reports trigger should be further discussed.

· Potential Solution 1: Support smaller granularity of the TA report (e.g., symbol(s) duration).

· Potential Solution 2: UE reports additional information to gNB (e.g., UE’s position, TA drift).

Proposal 3: The granularity of the TA report and UE additional information reports trigger should be further discussed.

Proposal 4:Support Potential Solution 1 in NGSO, while support Potential Solution 2 in GSO.


	R1-2404472
CMCC [11]
	Observation 1:
The propagation delay or the TA for uplink transmission would be different according to the satellite’s location at the service. The overlapped uplink slots and downlink slots would also be changed according to the satellite’s location. 
Observation 2:
The Rel-17 HD-FDD collision rule works for the terrestrial network, since the gNB has the knowledge that at what time and which transmissions would be collided at the UE side.
Observation 3:
Due to the change of propagation delay while the satellite is moving, it is hard for gNB to schedule a transmission for either uplink or downlink, since it may not know whether there will be a collision happened at the UE side or which two channels/signals would be collided at the UE side. 
Observation 4:
Current TA reporting mechanism based on TA offset cannot guarantee that only the UE who has the traffic reports the TA to gNB. The TA reporting of UEs without traffic will occupy the uplink transmission resource and consume the UE power. 
Observation 5:
To avoid the occurrence of error cases 3 through network scheduling, there are less resources available for a scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN due to the following potential issues.
· When there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB .
· The change of the propagation delay and the change of overlapped slots in NTN when the satellite is moving.
Observation 6:
The confliction between dynamic scheduled DL and UL transmission cannot be solved if the gNB is not aware of the actual TA or propagation delay of the UE. 
Observation 7:
For Case 5 and Case 6, if the TA mismatch issue between actual TA used by the UE and assumed TA for the UE at the gNB can be solved, the existing rules can still be used in the NTN scenarios.
Observation 8:
The existing rules can be used for the Case 7.
Observation 9:
TA mismatch may cause collision ambiguous issue, i.e., gNB and UE may not have the same understanding on whether a DL reception and a UL transmission is overlapped in time domain or not.
Proposal 1:
For Case 1 and Case 2, without a clear knowledge of the propagation delay or TA, it is hard for gNB to make scheduling decisions. The TA information should be reported to the gNB to facilitate the scheduling to minimize the TA mismatch between gNB and UE.
Proposal 2:
To avoid the issue of TA mismatch in Case 3, TA reporting can be used to solve the TA mismatch issue between gNB and UE.
Proposal 3:
To solve the issue of the variation of TA/propagation delay in Case 3, two possible solutions can be considered. One way is to solve the collision issue by configuring a gap to prevent the overlapping between configured DL and UL transmission. The other way is to allow the confliction but define a priority rule to determine either the configured DL or UL transmission will happen
Proposal 4:
TA reporting should be supported to solve the TA mismatch issue between the gNB and the UE in Case 4.
Proposal 5:
There is no need to further enhance Case 7 in the NTN scenarios. 
Proposal 6: 
It should further discuss and solve the TA mismatch issue between actual TA used by the UE and assumed TA for the UE at the gNB for slot counting, invalid symbol and actual TDW issues.
Proposal 7:
To avoid the ambiguity issue caused by TA mismatch, support using the latest UE reported TA to determine whether a DL reception and a UL transmission is overlapped in time domain or not at both gNB and UE. 
Proposal 8: 
To solve TA mismatch issue, the following potential enhancement can be considered:
gNB and UE may first determine a TA region (from [image: image52.png]


 to [image: image54.png]


) based on the latest UE reported TA ([image: image56.png]


) and a GAP ([image: image58.png]


) which reflects the variation of the TA. For a given DL reception and a given UL transmission
· If there is any TA value within the TA region would cause overlapping, then gNB and UE determine the DL reception and the UL transmission is overlapped in time domain.
· Otherwise, if all TA values within the TA region will not cause overlapping, then gNB and UE determine the DL reception and the UL transmission is not overlapped in time domain.


	R1-2404533
Ericsson [12]
	Observation 1
Case 3 “Semi-statically configured DL reception collides with semi-statically configured UL transmission”, for a HD-FDD (e)RedCap UE in Terrestrial Networks is treated as an error case.
Observation 2
In relation with the previous observation, the technical specification states that “A HD-UE does not expect to receive both a Type-0/0A/0B/1/2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and dedicated higher layer parameters configuring transmission in the set of symbols, except Type-2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and configured-grant based PUSCH transmission”.
Observation 3
In addition to what is mentioned in the previous observation, the technical specification states “The UE expects to be configured with a Type-2-PDCCH CSS set configuration for PDCCH reception such that there is at least one paging occasion that does not overlap with configured-grant based PUSCH transmission”.
Observation 4
Case 3 has been identified to be less suitable for NTN. Hence, RAN1 may recommend defining a prioritization (e.g., DL is prioritized over UL) instead of having an error case for HD-FDD (e)RedCap in NTN.
Observation 5
For Case 3 and a HD-FDD (e)RedCap UE in NTN, in line with the spirit of guaranteeing “at least one paging occasion,” RAN 1 could prioritize semi-statically configured DL over semi-statically configured UL. It can be discussed if in general semi-statically configured DL reception is to be prioritized over a semi-statically configured UL transmission, or if a specific semi-statically configured DL reception (e.g., Type-2-PDCCH CSS) is to be prioritized.
Observation 6
Case 4 “Dynamically scheduled DL reception collides with dynamic scheduled UL transmission”, for a HD-FDD (e)RedCap UE in Terrestrial Networks is treated as an error case.
Observation 7
In relation with the previous observation, legacy states that “A HD-UE does not expect to detect a DCI format scheduling a reception in a set of symbols and detect a DCI format scheduling a transmission in any symbol from the set of symbols”.
Observation 8
Case 4 has been identified to be less suitable for NTN. Hence, RAN1 may recommend defining a prioritization (e.g., DL is prioritized over UL) instead of having an error case for HD-FDD (e)RedCap in NTN.
Observation 9
For Case 4 and a HD-FDD (e)RedCap UE in NTN, in view of the relevance of receiving SIB19, RAN 1 could consider prioritizing “dynamically scheduled DL reception” over “dynamic scheduled UL transmission”. It can be discussed if in general “dynamically scheduled DL reception” is to be prioritized over a “dynamic scheduled UL transmission”, or if a specific dynamically scheduled DL reception (e.g., SIB19) is to be prioritized.
Observation 10
It is important to highlight that “collision cases 1, 2, 5 and 6,” they all count with a prioritization defined, which makes those cases not as uncertain as case 3 and case 4 which are considered error cases.
Observation 11
In line with the previous observation, “collision cases 1, 2, 5 and 6” offer functional support for HD-FDD UEs in NTN and it is not essential to optimize them.
Observation 12
Any enhancement around “UL transmission with repetitions due to different available slot counting at UE and gNB when colliding with SSB reception” is not considered essential, but rather an optimization that is foreseen to impact at least clause 6.1.2.3.1 of TS 38.214.
Observation 13
PUSCH Repetition Type B is applicable to “Dynamically scheduled UL transmissions” and to “Semi-statically configured UL transmissions,” thus it impacts five collision cases (i.e., collision cases 1 to 5) and potentially several clauses of the technical specification.
Observation 14
Except for collision cases 3 and 4 for which RAN1 could considered defining a prioritization instead of keeping error case. Other collision cases have collision rules well defined which along with NTN functionalities (e.g., Koffset) and the existing configuration toolbox (e.g., “timeDomainAllocation”) can be used to avoid or at least alleviate a collision related issue.
Observation 15
Based on the two previous observations, any enhancement around “PUSCH repetition type B” is not considered to be essential, but rather an optimization that is foreseen to impact several collision cases (i.e., 1 to 5) and potentially several clauses of the technical specification.
Observation 16
DMRS bundling is applicable to “PUSCH Repetition Type A” and “PUSCH Repetition Type B”, and in turn is applicable to “Dynamically scheduled UL transmissions” and “Semi-statically configured UL transmissions” thus, any enhancement on DMRS bundling ends-up impacting five collision cases (i.e., collision cases 1 to 5).
Observation 17
Except for collision cases 3 and 4 for which RAN1 could considered defining a prioritization instead of keeping error case. Other collision cases have collision rules well defined which along with NTN functionalities (e.g., Koffset) and the existing configuration toolbox (e.g., “timeDomainAllocation”) can be used to avoid or at least alleviate a collision related issue.
Observation 18
Based on the two previous observations, any enhancement around “DMRS bundling” is not considered to be essential, but rather an optimization that is foreseen to impact several collision cases (i.e., 1 to 5) and potentially several clauses of the technical specification.
Proposal 1
For Case 3, RAN1 can consider recommending defining a prioritization instead of inheriting an error case for HD-FDD (e)RedCap in NTN.

In line with the spirit of guaranteeing “at least one paging occasion,” RAN 1 could consider prioritizing semi-statically configured DL over semi-statically configured UL.

It can be discussed if in general semi-statically configured DL reception is to be prioritized over a semi-statically configured UL transmission, or if a specific semi-statically configured DL reception (e.g., Type-2-PDCCH CSS) is to be prioritized.
Proposal 2
For Case 4, RAN1 can consider recommending defining a prioritization instead of inheriting an error case for HD-FDD (e)RedCap in NTN.

In view of the relevance of receiving SIB19, RAN 1 could consider prioritizing “dynamically scheduled DL reception” over “dynamic scheduled UL transmission”.

It can be discussed if in general “dynamically scheduled DL reception” is to be prioritized over a “dynamic scheduled UL transmission”, or if a specific dynamically scheduled DL reception (e.g., SIB19) is to be prioritized.

	R1-2404580
Honor [13]
	Observation 1: For HD-FDD RedCap/eRedCap UEs with NR NTN operating, the collision handling rules defined in TN for all the cases except for case 3 and 4 can be reused.

Observation 2: TA mismatch between gNB and UE may be very large which may lead to large loss of system throughput in NTN.

Observation 3: No enhancement is needed for slot counting for UL repetition transmission colliding with SSB reception when AvailableSlotCounting is enabled for (e)RedCap UE operating in NTN.

Observation 4: No enhancement is needed for the actual TDW determination, which can be processed by network implementation.

Proposal 1: The collision handling rules for case 3 and 4 should be specified for (e)RedCap UE operating in NTN.

Proposal 2: The HD-FDD UE can select based on its implementation whether to either transmit UL signal/channel or receive SIB19 in NTN scenario.

Proposal 3: No enhancement is needed for invalid symbol determination for PUSCH repetition type B for (e)RedCap UE operating in NTN.

Proposal 4: Enhanced TA report mechanism need be studied in R19 NTN.



	R1-2404608
Xiaomi [14]
	Proposal 1: It is slightly preferred to relying on the gNB’s implementation to handle the collision case 3 and 4.

Proposal 2: Enhancement may be needed to handle the available slot counting issue for UL repetition transmission colliding with SSB reception

Proposal 3: Enhancement may be needed to handle the invalid symbol determination for PUSCH repetition type B



	R1-2404725
CAICT [15]
	Proposal 1: It is not preferred to avoid DL and UL collisions for HD-FDD UEs caused by TA misalignment through gNB scheduling.

Proposal 2: For case 1 and case2, handling rules in TN is reused for the HD-FDD UEs in NTN.

Proposal 3: For case 3 and case 4, further enhancements are needed for the HD-FDD UEs in NTN.

Proposal 4: For case 5,6,7, handling rules in TN is reused for the HD-FDD UEs in NTN.

Proposal 5: Consider SIB19 reception collides with UL transmission in case 3 and case 4 discussion for the HD-FDD UEs in NTN.

Proposal 6: For the HD-FDD UEs in NTN, Consider enhancements about BLER performance degradation for UL reception due to different available slot counting when colliding with SSB reception, different invalid symbol determination when colliding with DL transmissions, and TDW determination for UL transmission with DMRS bundling when colliding with DL transmissions.



	R1-2404736
TCL [16]
	Observation1: For HD-FDD Redcap UEs and eRedCap UEs for FR1-NTN, if DL reception and UL transmission collision avoiding based on gNB scheduling mechanism, resources waste will be caused due to TA reporting granularity. 
Observation 2: For HD-FDD Redcap UEs and eRedCap UEs for FR1-NTN, if DL reception and UL transmission collision avoiding based on gNB scheduling mechanism, resources waste will be caused due to misalignment TA between gNB and UE.
Proposal 1: For HD-FDD Redcap UEs and eRedCap UEs for FR1-NTN, TA report with finer granularity can be considered. 

Proposal 2: For HD-FDD Redcap UEs and eRedCap UEs for FR1-NTN, TA update frequently to let gNB know the actual TA in time can be considered.
Proposal 3: For case3/4, define a new rule to handle of collision between DL reception and UL transmission for HD-FDD Redcap UEs and eRedCap UEs for FR1-NTN can be considered.

Proposal 4: Opportunity of SIB 19 reception for HD-FDD Redcap UEs and eRedCap UEs for FR1-NTN need to guarantee.



	R1-2404785
ETRI [17]


	Observation 1. One or more receptions, measurements, or monitoring on the CSI-RS/CSI-IM/PDCCH can be omitted by HD prioritization rule and they cause the following issues to NTN HD UE: 

· Ambiguous start time of CPU occupation.

· Large margin (longer than CSI-RS/CSI-IM/PDCCH monitoring period, i.e., multiples of 360 msec or 640 msec) on CPU occupation from network side.

· Misunderstanding on the omitted CSI between network and UE.

Observation 2. One or more PUCCH/PUSCH transmissions can be omitted by HD prioritization rule and they cause the following issues to NTN HD UE: 

· Ambiguous start time of CPU occupation.

· Large margin (longer than PUCCH period, i.e., multiples of 360 msec or 640 msec) on CPU occupation from network side or requires an additional CSI report triggering in case of PUSCH-based CSI report.

· Misunderstanding on the omitted CSI between network and UE.

Observation 3. The current scheduling gap of Tproc,1 between one PDSCH and the other PDSCH for HARQ-disabled HARQ process is not needed, when the reception of the former PDSCH is omitted due to the HD priority rule. 

Proposal 1. RAN1 to consider introducing finer granularity than 1 msec for TA report MAC CE.

· FFS, required TA report granularities per NTN payload type, SCS, etc.

Proposal 2. RAN1 to revise the agreed observation as follows:

· To avoid the occurrence of error cases 3 and 4 between dedicated higher layer parameters configuring transmission and dedicated higher layer parameters configuring reception through network scheduling, there are less resources available for a scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB.

· To avoid the occurrence of error cases 3 and 4 between dedicated higher layer parameters configuring transmission and a Type-0/0A/0B/1/2-PDCCH CSS set configuration for PDCCH reception through network scheduling, there are less resources available for a scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB.

· Note: No specification enhancement on the maximum interruption in paging reception is expected in Rel-19 NTN.

Proposal 3. RAN1 to conclude one of the following interpretations:

· Interpretation 1: NTN HD UE shall not take a CSI report into account for CPU occupation(s), if one or more CMRs/IMRs associated with the CSI report are not received.

· Interpretation 2: NTN HD UE shall not take a CSI report into account for CPU occupation(s), if all of CMRs/IMRs associated with the CSI report is not received.

· Interpretation 3: It is up to NTN HD UE whether or not to take a CSI report into account for CPU occupation(s), if one or more CMRs/IMRs associated with the CSI report are not received.

· Note: We think interpretation 3 would be the correct understanding with no further RAN1 conclusion/agreement.

Proposal 4. RAN1 to conclude one of the following interpretations:

· Interpretation 1: NTN HD UE shall release CPU occupation(s) for a CSI report at last symbol of the PUCCH/PUSCH carrying the report, if PUCCH/PUSCH for the CSI report is not transmitted.

· Interpretation 2: If PUCCH or PUSCH for a CSI report is not transmitted, NTN HD UE shall keep the CPU occupation(s) for the CSI report at last symbol of the next PUCCH/PUSCH carrying the report.

· Interpretation 3: It is up to NTN HD UE whether or not to release/keep CPU occupation(s) of a CSI report, if the PUCCH/PUSCH carrying the report is not transmitted.

· Note: We think interpretation 3 would be the correct understanding with no further RAN1 conclusion/agreement.



	R1-2404862

OPPO [18]
	Observation 1: SIB19 collision with dynamic PUSCH is belonging to case 2.

Observation 2: UE can pick a more safe moment to update the SIB19, e.g., during the C-DRX non-active period, so that the collision between SIB19 reception and dynamic UL does not occur. 

Observation 3: Introducing a reservation window for SIB19 reception, in which the collision rule of case 2 alternates cannot completely resolve the issue since the triggering of SIB19 reception is up to UE decision.

Observation 4: In the worst and low probable case, the UE validity duration expires due to the collision of SIB19 reception and dynamic UL transmission, the UE can still re-acquire SIB19 after the validity duration expiration and this time no more dynamic UL will collide with the SIB19 reception. 

Observation 5: For P-CSI reporting and SP-CSI reporting in PUCCH/PUSCH (except for initial SP-CSI reporting in PUSCH), the CPU occupation calculation is based on CSI reference resource, which takes into account the K offset value. Thus, there won’t be any collision between the CSI-RS resource and the PUSCH/PUCCH carrying CSI report. Therefore the collision issue does not exist.

Observation 6: For AP-CSI reporting and initial SP-CSI reporting in PUSCH, the allocated PUSCH resource carrying CSI report has also taken into account the K_offset value which absorbs the UE TA, preventing the scheduled PUSCH resource from being collide with the CSI-RS resource. Therefore the collision issue does not exist. 

Proposal 1: Define a priority rule between DL and UL for the case 3 and case 4, where the priority can be configured by the network to prioritize DL or UL. 
Proposal 2: The issue of SIB19 reception colliding with dynamic UL can be resolved by UE implementation. No enhancement is needed for this issue. 
Proposal 3: To avoid the network mis-determination of the PUSCH resource due to collision between SSB, the repetition enhancement feature is not enabled for RedCap UE in NTN NGSO environment. 

Proposal 4: There is no issue for CPU occupation calculation for RedCap UE and no enhancement is needed. 


	R1-2405058
NTT DOCOMO, INC. [19]


	Proposal 1:

· For HD-FDD RedCap/eRedCap UE, conclude that enhancement for the following is introduced in R19 NTN. It is noted that specified mechanism may bring good results in other cases/issues that are not listed below.
· Case 3 and Case 4 that are defined as error case

· Case 1 and Case 2 for efficient collision avoidance

· Different actual TDW determination at gNB and UE when colliding with DL

Proposal 2:

· For HD-FDD RedCap/eRedCap UE,
· Define TX/RX prioritization rule for Case 3 and Case 4. Case 3 and Case 4 are not treated as error case.
· E.g., fixed TX/RX prioritization, TX/RX prioritization based on gNB configuration/indication, etc.
Proposal 3:

· For HD-FDD RedCap/eRedCap UE,
· Define information report relative to DL/UL overlap, e.g., 
· Option 1: TA report enhancement, e.g., report with finer granularity, frequent report, etc.

· Option 2: Report of overlap occurrence.

Proposal 4:

· For HD-FDD RedCap/eRedCap UE,
· Define new mechanism to achieve the same understanding of actual TDWs between gNB and UE, e.g.,
· Option 1: New TX/RX prioritization rule, e.g., prioritizing UL in any case if DMRS bundling is applied to the UL.
· Option 2: Event indication from UE, e.g., information on when an event occur is multiplexed at the beginning of the UL.
Observation 1:

· It seems that it is better to discuss whether/how to define repetition-related parameters separately b/w non-RedCap UE and RedCap/eRedCap UE.

· Whether enh is necessary or not is also dependent on R18/19 spec for repetition related parameter.
Observation 2:

· It seems that it is better to discuss whether/how to enhance capacity of common PUCCH for RedCap/eRedCap UE.



	R1-2405091
MediaTek Inc.  [20]
	Observation 1: During initial cell access, the gNB scheduler can assume the max TA for the UE assuming UE is on the beam edge.

Proposal 1: gNB scheduler implementation can handle potential DL/UL collisions by re-using legacy Release 17 NR NTN TA report to get knowledge the UE-specific TA and avoid TA misalignment without need for reduced capability half-duplex enhancements in Case 1-4. 

Proposal 2: For support of RedCap device in NR NTN, the Rel-17 TA report is made mandatory to allow gNB to update Koffset with Rel-17 MAC CE.



	R1-2405173
Qualcomm Incorporated [21]
	 Proposal 1: Support the configuration of the whole or a subset of SIB19 SI windows during which a HD-FDD UE may drop a UL transmission if it collides with PDSCH carrying SIB19 or the associated scheduling PDCCH.

· During the above configured SIB19 SI windows, it’s up to UE to follow the existing collision rules or prioritize the reception of SIB19.

· FFS signaling of the configuration.

Proposal 2:  For HD-FDD UEs in NR NTN, UE cancels the UL transmission or drops the DL reception for the collision Case 3, Case 4, and collision between semi-static DL and PRACH/MsgA.

· Support network configuration of dropping DL reception or cancelling UL transmission.

Proposal 3: For PUSCH repetition and TBoMS for HD-FDD UEs in RRC-Connected in NR NTN, UL symbols overlapping with the duration from SSBstart-TTX-RXTC+TAmin to SSBend+TRX-TX TC+TAmax  are invalid resource where SSBstart and SSBend are the start and the end time of the UL symbols that have the same index of the SSB start and end symbols, respectively. 

· For Type A PUSCH repetition and when AvailableSlotCounting is enabled and for PUSCH TBoMS, a slot that has at least one invalid symbol is not counted. 

· FFS Signaling of TAmax and TAmin
Proposal 4: For HD-FDD UEs in NR NTN, UE feature FG 26-4 is mandatory.

Proposal 5: For HD-FDD UEs in NR NTN, support a new UE specific TA report with the granularity of the duration of a UL symbol.  

Proposal 6: For HD-FDD UEs in NR NTN, support UE report of TA drifting rate together with the enhanced UE specific TA report.



	R1-2405264
Nokia, Nokia Shanghai Bell [22]
	Observation 1: In terrestrial networks (TN) the gNB can calculate when a UE will receive and transmit based on the Timing Advance controlled by the gNB. 

Observation 2: In NTN the propagation delay per UE is large and varying and the UE is controlling the Timing Advance via UE autonomous uplink pre-compensation, which makes it challenging for the gNB to identify collisions. 

Observation 3: The TA report has a granularity of 1 ms.
Observation 4: Stationary UE Timing Advance reporting caused by satellite movement results in additional signaling overhead and therefore shorter UE battery life.

Observation 5: Support for TA reporting is an optional feature for the UE, which means that the gNB will potentially not be aware of the timing advance applied at the UE side.

Observation 6: Using an approximate UE location the gNB can estimate the Timing Advance.

Observation 7: The gNB scheduler may have TA awareness with high or low accuracy depending on the report type, report granularity, and report periodicity.

Observation 8: The UE needs a valid SIB19 to pre-compensate uplink transmissions in NTN and thereby have valid UL synchronization.

Observation 9: There may be a large number of PDCCH monitoring occasions for SIB19 scheduling within a SIB19 validity duration.

Observation 10: The network scheduler is not aware when the UE will attempt to reacquire SIB19 and thus many PDCCH+PDSCH occasions will block uplink transmission resources.

Observation 11: A higher number of HARQ processes may also result in higher RedCap UE complexity and cost.

Proposal 1: RAN1 to observe or conclude that an approximate UE location can be reported by the UE instead of or in addition to the current Timing Advance reporting method that is defined for Rel-17 NR NTN.

Proposal 2: RAN1 to observe or conclude that UE Timing Advance reporting must be mandatory for half-duplex RedCap UEs operating in NTN if the UE does not report its approximate UE location.

Proposal 3: RAN1 to observe or conclude that the use of guard time to avoid the occurrence of error cases 3 and 4 is a waste of resources.

Proposal 4: RAN1 to observe or conclude that the guard time for collision avoidance can be minimized by use of reporting of approximate UE location or UE Timing Advance.

Proposal 5: RAN1 to observe or conclude that the UE’s collision handling depends on the gNB scheduler’s TA awareness having high or low accuracy.

Proposal 6: RAN1 to observe that a new collision rule may enable RedCap UEs operating in NTN to prioritize SIB19 reception over dynamic uplink transmissions in a subset of the occasions in each SI window.

Proposal 7: RAN1 to discuss how to ensure UE and network scheduler have a common understanding of the remaining validity duration of the UE’s current SIB19, and that the UE is to prioritize SIB19 reception when the validity duration expiry is imminent.  

Proposal 8: RAN1 to observe or conclude that the UE may report information regarding the UE’s current SIB19 validity to ensure a common understanding of which SIB19 reception occasions are prioritized by the UE for SIB19 reacquisition.

Proposal 9: RAN1 to observe or conclude that the UE may trigger a new coarse location or Timing Advance report if a collision is detected by the UE.
Proposal 10: RAN1 to observe or conclude that support of HARQ feedback disabling as well as increased amount of HARQ processes for RedCap UEs operating in NTN may be needed.

Proposal 11: RAN1 to inform TSG RAN and RAN2 that there may be potential issues to address with respect to RedCap UEs operation in NTN.



14 Appendix-2 (Outcomes of post meetings)

14.1 RAN1#116
Agreement
Study at least the following scenarios for (e)RedCap HD-FDD UEs for NTN:
· Whether existing handling rules for the following cases should be reused or updated when taking into account TA mismatch between actual TA used by UE and assumed TA at the gNB based on available TA report: 
· Case 1: Dynamically scheduled DL reception collides with semi-statically configured UL transmission

· Case 2: Semi-statically configured DL reception collides with dynamically scheduled UL transmission

· Case 3: Semi-statically configured DL reception collides with semi-statically configured UL transmission  

· Case 4: Dynamically scheduled DL reception collides with dynamic scheduled UL transmission

· Case 5: Configured SSB collides with dynamically scheduled or configured UL transmission

· Case 6: Dynamic or semi-static DL collides with valid RO

· Case 7: Collision due to direction switching
· At least the following potential issues can be further considered for (e)RedCap HD-FDD UEs

· Error cases in case 3 and case 4
· SIB19 reception collides with UL transmission 
· Slot counting for UL repetition transmission colliding with SSB reception
· Invalid symbol determination for PUSCH repetition type B
· Actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling 
· CPU occupation due to omitted DL reception or UL transmission
14.2 RAN1#116-bis
Observation：
To avoid the occurrence of error cases 3 and 4 through network scheduling, there are less resources available for a scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB. 
Observation：
For collision cases 1, 2, 5 and 6, when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB, there might be less resources available for the scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN if gNB attempts to avoid the collision or there is a loss of DL/UL transmissions due to collision. 
Observation：
When there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB, there may be a BLER performance degradation for the reception of UL transmissions at the gNB for the scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN if gNB does not attempt to avoid the collision at least in the following cases: 
· UL transmission with repetitions due to different available slot counting at UE and gNB when colliding with SSB reception

· PUSCH repetition type B due to different invalid symbol determination at gNB and UE when colliding with DL transmissions 
· UL transmission with DMRS bundling due to the different actual TDW determination at gNB and UE when colliding with DL transmissions
Note: the above cases happen at least with one of collision cases 1, 2, 5, 6, and 7.
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