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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 as follows in last RAN1 meeting:
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

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 Proposals for first offline discussion
The proposals for first offline discussion:
Proposal 1:
The priority rule of Case1 (Dynamically scheduled DL reception collides with semi-statically configured UL transmission) for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.
Proposal 2: 
The priority rule of Case2(Semi-statically configured DL reception collides with dynamically scheduled UL transmission) for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.   
Proposal 3: 
The collision between semi-statically configured DL reception and semi-statically configured UL transmission (case 3) is not an error case in NTN. The UE behaviour for case 3 in NTN scenario should be specified.
Proposal 4:
The collision between Dynamically scheduled DL reception collides with dynamic scheduled UL transmission (case 4) is not an error case in NTN. The UE behaviour for case 4 in NTN scenario should be specified.
Proposal 5: 
The priority rules of Case5 (Configured SSB collides with dynamically scheduled or configured UL transmission) for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.
Proposal 6: 
The priority rule of Case6 (semi-static DL and a configured RO) for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.
Proposal 7: 
The collision rule of Case7 (Collision due to direction switching) for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.
Proposal 8: 
The priority rules of SIB19 reception collision with UL transmission has been covered by the priority rules of case 1/4/6/7. No additional consideration is needed.  
Proposal 9: 
No enhancement is needed for this issue of CPU occupation due to omitted DL reception or UL transmission.

4 Proposals for first online discussion
Observation 1: TA mismatch between UE and gNB for HD-FDD RedCap/eRedCap UE in NTN will cause significant performance degradation to avoid the collision for case 3 and case 4 when gNB has no knowledge of UE TA information.
Proposal 4-1: 
For the case 3 (semi-statically configured DL reception collides with semi-statically configured UL transmission) and case 4 (Dynamically scheduled DL reception collides with dynamic scheduled UL transmission), these two cases can’t be assumed as error case. 

Proposal 4-2: 
The potential enhancement is to support making TA reporting mandatory.  

· FFS: TA reporting trigger and reporting granularity 

Proposal 4-3: 
Existing priority rules for the following cases can be reused:
· 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 5: Configured SSB collides with dynamically scheduled or configured UL transmission

· Case 6: Dynamic or semi-static DL collides with configured PRACH
· Case 7: Collision due to direction switching
5 Proposals after second offline discussion
Observation 1:
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 2:
For collision cases 1, 2, 5 and 6, when gNB has no exact knowledge of the TA of a UE, 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 3:When gNB has no exact knowledge of the actual TA used by UE, 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 the following cases: 

· UL transmission with repetitions due to different 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: Any potential enhancement(s) on the above cases may have the impact to collision cases 1, 2, 4, 5, 6, and 7.
6 [high/open] Collision case in HD-FDD (e)RedCap NTN
Regarding the current TN collision handling rules, we will analyze one by one whether they are applicable to NTN:

6.1 Issue1-1: Case 1
6.1.1 Company views
	Contribution
	Observation/Proposals

	Huawei, HiSilicon


	Proposal 3: 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.

	Spreadtrum Communications
	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. 

	vivo


	Observation 2: For Case 1, Case 2, and Case 5 to Case 7, the collision handling rule defined in TN can be reused in NTN.  

Proposal 1: Collision rules for Case 1 to Case 7 defined in TN can be reused in NTN, and no more enhancement of the specification is needed. 

	CATT


	Observation 2:  There may be inconsistency in understanding between the gNB and the UE if accurate TA is not obtained for case 1 and case 2. 
Proposal 3: RAN1 can consider the optimization of processing rule for case 1 and case 2 because that gNB may have inconsistent understanding with the UE regarding the existence of collision.

	Samsung


	Conclusion 1: Cases 1, 2, 5 and 6 could be reused in NTN because current UE behavior is clear. However, it is likely that gNB uses resources inefficiently. 
Conclusion 3: For cases 1, 2, 4, 5, 6 and 7, gNB can utilize resource more efficiently if TA granularity is improved. 

	China Telecom
	Observation 1: TA misalignment may result in a different understanding between gNB and UE in Case 1.
Proposal 1: To address the inconsistent understanding between gNB and UE in Case 1, at least the following two potential solutions can be considered.

· Potential Solution 1: Leave it to gNB implementation, i.e., consider the above inconsistent understanding as packet loss and wait for the subsequent transmission occasion.

· Potential Solution 2: Enhance 
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 into consideration.

	CMCC


	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. Then there are still issues for Case 1 and Case 2 to work under NTN scenarios. 
Proposal 2:
It should further discuss and solve the issues of the uplink reporting overheads of TA under current specification in the NTN scenarios. 

	ZTE


	Proposal 1: Existing handling rules for UL-DL collision can be reused without update.

Proposal 2: For case 1 and case 2, no need of enhancement is foreseen with existing handling rules.

	xiaomi


	Observation 1: The UE behaviours for handling the collision cases 1, 2, 5, 6 and 7 defined in the existing spec can be reused

	Honor
	Observation 1: For HD-FDD RedCap/eRedCap UEs with NR NTN operating, UE behaviours for all the cases except for case 3 and 4 can be reused.

	Ericsson
	Proposal 1
Re-use for HD-FDD (e)RedCap UEs in NTN the legacy procedure associated to “Case 1” (i.e., Dynamic DL is prioritized), unless a specific issue were identified even after accounting for legacy functionalities that can be used to alleviate issues, for example:

Cell-specific Koffset

UE-specific Koffset

TA reporting

Semi-static UL
o
Configure Grant (CG) PUSCH:

“Periodicity” of an UL transmission without UL grant

“timeDomainAllocation” start symbol and length and PUSCH

“pusch-RepTypeIndicator” PUSCH repetition type A or the behavior for PUSCH repetition type B.
o
SRS

“SRS-PeriodicityAndOffset”

“nrofSymbols” (number of OFDM symbols) and “startPosition”

	MediaTek Inc.
	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. 

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

	NTT DOCOMO, INC.


	Proposal 2:
· For HD-FDD RedCap/eRedCap UE, no enhancement is necessary for the following.
· Case 1, Case 2, Case 5, Case 6, Case 7
· Slot counting for UL repetition transmission colliding with SSB reception

· Invalid symbol determination for PUSCH repetition type B


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

	Design option
	Proponent(s)

	The collision rules of Case1 in TN can be reused in NTN.
	Huawei, HiSilicon, Spreadtrum Communications ,vivo, Samsung, China Telecom, xiaomi, Honor ,ZTE, MediaTek Inc.,CAICT, NTT DOCOMO, INC.

	The collision rule of Case1 in TN can not be reused in NTN.
	CATT, CMCC



Considering the above views, most of companies believe that The collision rules of Case1 in TN can be reused in NTN. 
Two comapanies consider that there may be inconsistency in understanding between the gNB and the UE if accurate TA is not obtained for Case 1. 
Based on the above viewpoints, FL thinks the issue has not been confirmed by the majorities.Therefore, FL would propose the following proposal.
[Proposal 1-1]: 

The collision rules of Case1 for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.   
Please provide your views and comments.
	Company
	Comments and Views

	DCM
	OK in principle. 

In addition, we would like to clarify that this proposal does not preclude another rule based on discussion of issue-2 series.

	China Telecom
	Support, the collision rules of Case1 for HD-FDD RedCap/eRedCap UE in TN can be reused as a baseline. 

We think TA misalignment may result in a different understanding between gNB and UE in Case 1. There may be a tradeoff between the reporting overhead, guard time overhead, and throughput when left for implementation (for instance, treating the aforementioned inconsistent understanding as packet loss and then waiting for the subsequent transmission opportunity).

Thus, we think whether enhancement is needed needs further discussion. 

	Ericsson
	Ok with Proposal 1-1, and if Case 1 is re-used then no impact on its description from “issue-2 series” is expected.

	TCL
	Ok with Proposal 1-1, the collision rules of Redcap/eRedcap UE in TN can be re-used.

	Nokia
	OK, but it will definitely be beneficial for the gNB to understand the UE’s TA to better handle the collision.

	LGE
	It should be clarified whether this proposal excludes any updates/enhancements for Case 1/2.
In our understanding, depending on the results of the discussion in issue 2, some enhancement can be considered for these case(s). For example, in issue 2, a method can be discussed to ensure that gNB and UE have the same understanding of the potential collision interval. Then, the potential collision interval can be used to enhance gNB/UE behaviour in Case 1/2.
Moreover, if the DL/UL collision rule(s) for Case 3/4 is modified to define UE behaviour(s), there can be multiple collision case(s). For example, one semi-static UL can collide with both of dynamic DL and semi-static DL (e.g., a mixed case of Case 1 and Case 3). Or, one dynamic UL can collide with both of semi-static DL and dynamic DL (e.g., a mixed case of Case 2 and Case 4). In this case, enhancement/modification on the Case 1/2 may be needed.

	HONOR
	Agree.

	ZTE
	Fine with the proposal.

	IDC
	We support the FL proposal.

	Huawei, HiSilicon
	We think it should be clarified which of the following is the intention of Proposal 1-1:

a. The priority rules of Case1 for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN (i.e. cancel the configured UL when colliding with dynamic DL)

b. The collision rules of Case1 when applied to HD-FDD RedCap/eRedCap UE in NTN (i.e. based on the actual TA used by UE or based on the reported TA)

we agree that the priority rules can be directly reused. 

However, the collision rules in the proposal 1-1 is not clear to us whether the collision is based on the actual TA or reported TA. As explained in our contribution, in NTN, be inconsistency in understanding between the gNB and the UE is not possible due to the large TA mismatch. For instance, UE may still transmit on indicated/configured UL resource and interfere with the UL transmissions scheduled to the other UE thus impacting the UL throughput. Thus, the configured UL colliding with dynamic DL according to both reported TA and actually used TA should be cancelled.

Thus, we proposed to change the proposal as following

The prioritycollision rules of Case1 for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.
FFS: how UE determines the collision in NTN scenario
  

	Qualcomm
	OK

	Samsung
	Agree

	Apple
	OK with this proposal.

	MediaTek
	Ok


Based on the input from companies, it is suggested to reuse the existing rules for HD-FDD RedCap/eRedCap UE in NTN.
Tentative proposal 1 for offline: 
The priority rule of Case1 for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.   
6.2 Issue1-2: Case 2
6.2.1 Company views
	Contribution
	Observation/Proposals

	Huawei, HiSilicon


	Proposal 3: 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.

	Spreadtrum Communications
	Observation 2. 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. 

	vivo


	Observation 2: For Case 1, Case 2, and Case 5 to Case 7, the collision handling rule defined in TN can be reused in NTN.  

Proposal 1: Collision rules for Case 1 to Case 7 defined in TN can be reused in NTN, and no more enhancement of the specification is needed. 

	CATT


	Observation 2:  There may be inconsistency in understanding between the gNB and the UE if accurate TA is not obtained for case 1 and case 2. 
Proposal 3: RAN1 can consider the optimization of processing rule for case 1 and case 2 because that gNB may have inconsistent understanding with the UE regarding the existence of collision.

	Samsung


	Conclusion 1: Cases 1, 2, 5 and 6 could be reused in NTN because current UE behavior is clear. However, it is likely that gNB uses resources inefficiently. 
Conclusion 3: For cases 1, 2, 4, 5, 6 and 7, gNB can utilize resource more efficiently if TA granularity is improved.

	China Telecom
	Observation 2: TA misalignment may result in a different understanding between gNB and UE in Case 2.
Proposal 2: To address the inconsistent understanding between gNB and UE in Case 2, at least the following two potential solutions can be considered.

· Potential Solution 1: Cancel reception of configured DL as defined in Rel-17 Redcap, without any updates.

· Potential Solution 2: Rely on gNB implementation. Avoid the above situation by increasing the gap with taking 
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	CMCC


	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. Then there are still issues for Case 1 and Case 2 to work under NTN scenarios. 
Proposal 2:
It should further discuss and solve the issues of the uplink reporting overheads of TA under current specification in the NTN scenarios. 

	ZTE


	Proposal 1: Existing handling rules for UL-DL collision can be reused without update.

Proposal 2: For case 1 and case 2, no need of enhancement is foreseen with existing handling rules.

	xiaomi


	Observation 1: The UE behaviours for handling the collision cases 1, 2, 5, 6 and 7 defined in the existing spec can be reused

	Honor
	Observation 1: For HD-FDD RedCap/eRedCap UEs with NR NTN operating, UE behaviours for all the cases except for case 3 and 4 can be reused.

	Ericsson
	Proposal 2
Re-use for HD-FDD (e)RedCap UEs in NTN the legacy procedure associated to “Case 2” (i.e., Dynamic UL is prioritized, and configured DL is dropped), unless a specific issue were identified even after accounting for legacy functionalities that can be used to alleviate issues, for example:

Cell-specific Koffset

UE-specific Koffset

TA reporting

Semi-static DL
o
SPS PDCSCH

“Periodicity”
o
CSI-RS

“CSI-ResourcePeriodicityAndOffset”

	MediaTek Inc.
	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. 

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

	NTT DOCOMO, INC.


	Proposal 2:
· For HD-FDD RedCap/eRedCap UE, no enhancement is necessary for the following.
· Case 1, Case 2, Case 5, Case 6, Case 7
· Slot counting for UL repetition transmission colliding with SSB reception

· Invalid symbol determination for PUSCH repetition type B


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

	Design option
	Proponent(s)

	The collision rules of Case2 in TN can be reused in NTN.
	Huawei, HiSilicon, Spreadtrum Communications ,vivo,Samsung, China Telecom , xiaomi, Honor, ZTE, MediaTek Inc., CAICT, NTT DOCOMO, INC.

	The collision rule of Case2 in TN can not be reused in NTN.
	CATT,  CMCC




Considering the above views, most of companies believe that The collision rules of Case2 in TN can be reused in NTN. 
Two comapanies consider that there may be inconsistency in understanding between the gNB and the UE if accurate TA is not obtained for Case 2. Based on the above viewpoints, FL thinks the enhancement in case2 has not been supported by the majorities.
Therefore, FL would propose the following proposal.
[Proposal 1-2]: 

The collision rules of Case2 for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.   
Please provide your views and comments.
	Company
	Comments and Views

	DCM
	OK in principle. 

In addition, we would like to clarify that this proposal does not preclude another rule based on discussion of issue-2 series.

	China Telecom
	Support. Whether the collision rules of Case 2 in NTN need enhancements can be further discussed.

	Ericsson
	Ok with Proposal 1-2, and if Case 2 is re-used then no impact on its description from “issue-2 series” is expected.

	TCL
	Ok with Proposal 1-2, the collision rules of Redcap/eRedcap UE in TN can be re-used.

	Nokia
	OK, but again, it will be beneficial for the gNB to understand the UE’s TA to better handle the collision.

	LGE
	It should be clarified whether this proposal excludes any updates/enhancements for Case 1/2.
In our understanding, depending on the results of the discussion in issue 2, some enhancement can be considered for these case(s). For example, in issue 2, a method can be discussed to ensure that gNB and UE have the same understanding of the potential collision interval. Then, the potential collision interval can be used to enhance gNB/UE behaviour in Case 1/2.
Moreover, if the DL/UL collision rule(s) for Case 3/4 is modified to define UE behaviour(s), there can be multiple collision case(s). For example, one semi-static UL can collide with both of dynamic DL and semi-static DL (e.g., a mixed case of Case 1 and Case 3). Or, one dynamic UL can collide with both of semi-static DL and dynamic DL (e.g., a mixed case of Case 2 and Case 4). In this case, enhancement/modification on the Case 1/2 may be needed.

	HONOR
	Agree. 

	ZTE
	Fine with the proposal.

	IDC
	We support the FL proposal.

	Huawei,HiSilicon
	Similar comment as case 1. We agree with reusing the priority rule. The rule to determine the collision should be clarified, either based on the reported TA and/or actually used TA. Suggest following updates on the proposal

The prioritycollision rules of Case2 for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.
FFS: how UE determines the collision in NTN scenario


	Qualcomm
	Agree

	Samsung
	Agree. It is for conclusion.

	Apple
	OK with this proposal.

	MediaTek
	Fine with proposal


Based on the input from companies, it is suggested to reuse the existing rules for HD-FDD RedCap/eRedCap UE in NTN.

Tentative proposal 2 for offline: 
The priority rule of Case2 for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.   
6.3 Issue1-3: Case 3
6.3.1 Company views
	Contribution
	Observation/Proposals

	Huawei, HiSilicon


	Proposal 2: 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
	Proposal 1. Case 3 and 4 are allowed and up to UE implementation for collision handling.

	InterDigital, Inc.


	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

	vivo


	Observation 3: 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. 
Proposal 1: Collision rules for Case 1 to Case 7 defined in TN can be reused in NTN, and no more enhancement of the specification is needed. 

	OPPO


	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. 

	CATT


	Observation 1:  gNB may not be able to avoid the DL and UL collision via scheduling if accurate TA is not obtained. 
Proposal 2: Case 3 and Case 4 should not be treated as the error case. The exising processing rule needs to be changed.  

	Samsung


	Conclusion 4: Cases 3 is not workable in NTN (especially LEO) regardless of TA mismatch impact. 

Proposal 1: Support NTN-specific enhancement(s) for case 3. 

	China Telecom
	Proposal 3: The collision rules defined for at least Cases 1, 2, 5, and 6 in Rel-17 RedCap can be reused as a baseline, while existing handling rules should be updated for Cases 3 and 4.

	CMCC


	Observation 5:
It may happen that the configured UL and DL confliction due to the change of the propagation delay and the change of overlapped slots in NTN, which is Case 3. 
Proposal 3:
Case 3, i.e. Semi-statically configured DL reception collides with semi-statically configured UL transmission, needs more enhancements to handle the issue, which cannot be solved by reusing the existing rules. 

	ZTE


	Observation 2: For case 3 and case 4, the error cases can be avoided by proper gNB scheduling.

Proposal 3: For error cases in case 3 and case 4, no need of enhancement.

	xiaomi


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

	Honor
	Proposal 2: Specify HD-FDD UE behavior in collision case 3 and case 4 in NR-NTN.

	LG Electronics


	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.

	Apple


	Proposal 1: For the collision in case 3 and Case 4, a new priority rule could be defined or left to UE implementation to transmit the UL or receive the DL.  

	Ericsson
	Proposal 3
For Case 3, study if for a HD-FDD (e)RedCap UEs in NTN it is possible to guarantee that “at least one paging occasion” (Type-2-PDCCH CSS set configuration) won’t overlap with configured-grant based PUSCH transmission.

If an issue were found, then 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.

	MediaTek Inc.
	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. 

	ETRI


	Observation 2. A new HD prioritization rule is needed for collision between higher-layer configured DL reception and higher-layer configured UL transmission in case of NTN. 

· Otherwise, GP over multiple slots is required for every interval between the configured DL and configured UL. 

Observation 3. A new HD prioritization rule is needed for collision between PDCCH CSS monitoring and higher-layer configured UL transmission in case of NTN. 

· Otherwise, GP over multiple slots is required for every interval between the PDCCH CSS and configured UL. 

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

	Qualcomm Incorporated
	Observation 2: Treating Cases 3, 4, and collision of semi-static DL and a valid RO (part of Case 6) as error cases is not desirable for HD-FDD UEs in NR NTN.

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.

	NTT DOCOMO, INC.


	Proposal 1:

· For HD-FDD RedCap/eRedCap UE,
· Introduce enhancement for the following.
· Case 3, Case 4
· SIB19 reception collides with UL transmission 

· Actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling 

· For slot counting of PUSCH repetitions, UE assumes AvailableSlotCounting is not provided.


6.3.2 Initial proposal
Some companies proposed that if handling rules in TN is reused, large transmission guard time is needed between UL/DL transmission in gNB side. This means large loss of throughput when frequent DL/UL switching is needed in case 3 . So UE behavior should be specified in collision case 3. However,[vivo],[xiaomi], [ZTE] considered the error case of case3 can be avoided by proper gNB scheduling.[ Spreadtrum Communications] considered the case can be allowed and up to UE implementation for collision handling.[Qualcomm Incorporated] considered Case 3 to be an error and supports network configuration to drop  DL reception or cancel UL transmission.

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

	Design option
	Proponent(s)

	The collision rules of Case3 in TN can be reused in NTN.
	ZTE, MediaTek Inc.


	The collision rule of Case3 in TN can not be reused in NTN.
	Huawei, HiSilicon, Spreadtrum Communications , InterDigital, Inc.,vivo, OPPO,CATT, Samsung, China Telecom, CMCC, Honor , LG Electronics, Apple, ETRI,CAICT, Qualcomm Incorporated ,NTT DOCOMO, INC.


Based on the above viewpoints, most companies believe that the ccollision rule of Case3 in TN can not be reused in NTN, while a few companies hold opposing views and believe that it is possible through the scheduling of gNB or the implementation of UE, but there is no detailed explanation on how to solve it. Therefore, FL give the following proposal.
[Proposal 1-3]: 

The collision rule of Case3 for HD-FDD RedCap/eRedCap UE in TN needs to be modified in NTN. 
Please provide your views and comments.
	Company
	Comments and Views

	DCM
	Support

	China Telecom
	Support

	ETRI
	Support the proposal.

	Ericsson
	Ok in principle. In our view, the modification would mean defining a prioritization (e.g., in line with the spirit of the legacy specification, guaranteeing “at least one paging occasion,” where RAN 1 could prioritize semi-statically configured DL over semi-statically configured UL).

	TCL
	Support the proposal.

	Nokia
	Support

	LGE
	Specification impact by modifying the existing TN rules for Case 3/4 should be discussed first.
If we introduce new UE behaviour(s) by modifying Case 3/4, it can cause new complicated collision case(s) where multiple existing cases are mixed.
For example, for a semi-statically configured UL, only collision with dynamic DL has been considered in Rel-17. However, if UE behaviour in Case 3 (semi-static DL vs. semi-static UL) is newly defined, one semi-statically configured UL may collide with both dynamic DL and semi-static DL (i.e., mixed case of Case 1 and Case 3).
As another example, for a dynamic UL, only collision with semi-statistically configured DL has been considered in Rel-17. However, if UE behaviour in Case 4 (dynamic DL vs. dynamic UL) is newly defined, one dynamic UL may collide with both dynamic DL and semi-static DL (i.e., mixed case of Case 2 and Case 4)
.
If the modification of DL/UL collision rule(s) for Case 3/4 is considered, how to address the collision between multiple scheduling type(s) should be included as FFS point.

	HONOR
	Support

	ZTE
	Not support. The collision can be avoided by gNB implementation via scheduling gap. Although gNB does not know accurate TA at UE, it is able to know the range of TA. When configuring semi-static UL and DL, if the gap between them are larger than the maximum TA, the collision can be avoided. 

	IDC
	We support the FL proposal that this case needs to be resolved in NTN.
In addition, we need to investigate the multi-transmission collision scenarios where two UL transmissions may collide with one DL or two DL transmissions may collide with one UL. With large values of TA and TA drift, such issues may pose a problem for NTN operation.

	vivo
	We are not sure this can be the proper conclusion. As analyzed in the contribution, the collision rule of Case 3 can still be reused in NTN, with proper network scheduler. 

The additional enhancements proposed by companies, in our view, are basically considering to reduce the network implementation complexity for NTN. We are open to discuss any additional enhancements, but we may not say the collision rule of Case 3 should be modified. 

	Huawei, HiSilicon
	We support the intention of Proposal 1-3. However, the text of proposal should be modified as there is no priority rules defined for case 3. 

It should be noted that proper gNB configuration is infeasible when it comes to the DL and UL timing at UE side under the potential large TA mismatch between gNB and UE.

In terms of the prioritization rule, it is beneficial in our view to give the network the flexibility to indicate to the FDD-HD UE whether or not UL transmission is prioritized when collision is determined in either Case 3 or Case 4 or both. For instance, the use cases of (e)RedCap could range from sensor networks to surveillance cameras, thus UL transmission may often be of higher priority than DL reception in some use cases.
Suggest following change on the proposal:

The collision between semi-statically configured DL reception and semi-statically configured UL transmission (case 3) is not an error case in NTN. The UE behaviour for case 3 in NTN scenario should be specified.
 

	Qualcomm
	Support HW’s modification

	Samsung
	Support

	Apple
	OK with this proposal. Clearly the case 3 is not the error, clarification is needed.

	MediaTek
	Not agree. 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.


Based on the input from companies, it is suggested to modify the existing specification for HD-FDD RedCap/eRedCap UE in TN when applied to NTN case.

Tentative proposal 3 for offline: 
The collision between semi-statically configured DL reception and semi-statically configured UL transmission (case 3) is not an error case in NTN. The UE behaviour for case 3 in NTN scenario should be specified.
6.4 Issue1-4: Case 4
6.4.1 Company views
	Contribution
	Observation/Proposals

	Huawei, HiSilicon


	Proposal 2: 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
	Proposal 2. Case 3 and 4 are allowed and up to UE implementation for collision handling.

	InterDigital, Inc.


	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

	vivo


	Observation 3: 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. 
Proposal 1: Collision rules for Case 1 to Case 7 defined in TN can be reused in NTN, and no more enhancement of the specification is needed. 

	OPPO


	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. 

	CATT


	Observation 1:  gNB may not be able to avoid the DL and UL collision via scheduling if accurate TA is not obtained. 
Proposal 2: Case 3 and Case 4 should not be treated as the error case. The exising processing rule needs to be changed.  

	Samsung


	Conclusion 2: Cases 4 and 7 could be reused in NTN by proper gNB implementation. However, it is likely that gNB uses resources inefficiently. 

Conclusion 3: For cases 1, 2, 4, 5, 6 and 7, gNB can utilize resource more efficiently if TA granularity is improved. 

	China Telecom
	Proposal 3: The collision rules defined for at least Cases 1, 2, 5, and 6 in Rel-17 RedCap can be reused as a baseline, while existing handling rules should be updated for Cases 3 and 4.

	CMCC


	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. 
Proposal 4:
Case 4 need more enhancements to avoid the confliction, which cannot be solved by reusing existing rules. 

	ZTE


	Observation 2: For case 3 and case 4, the error cases can be avoided by proper gNB scheduling.

Proposal 3: For error cases in case 3 and case 4, no need of enhancement.

	xiaomi


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

	Honor
	Proposal 2: Specify HD-FDD UE behavior in collision case 3 and case 4 in NR-NTN.

	LG Electronics


	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.

	Apple


	Proposal 1: For the collision in case 3 and Case 4, a new priority rule could be defined or left to UE implementation to transmit the UL or receive the DL.  

	Ericsson
	Proposal 4
For Case 4, study if for a HD-FDD (e)RedCap UEs in NTN the “dynamically scheduled DL reception” will be prone to a high collision rate with “dynamic scheduled UL transmission”.

If an issue were found, then 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.

	MediaTek Inc.
	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. 

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

	Qualcomm Incorporated
	Observation 2: Treating Cases 3, 4, and collision of semi-static DL and a valid RO (part of Case 6) as error cases is not desirable for HD-FDD UEs in NR NTN.

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.

	NTT DOCOMO, INC.


	Proposal 1:

· For HD-FDD RedCap/eRedCap UE,
· Introduce enhancement for the following.
· Case 3, Case 4
· SIB19 reception collides with UL transmission 

· Actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling 

· For slot counting of PUSCH repetitions, UE assumes AvailableSlotCounting is not provided.


6.4.2 Initial proposal
Some companies proposed that if handling rules in TN is reused, large transmission guard time is needed between UL and DL transmission in gNB side. This means large loss of throughput when frequent DL/UL switching is needed in case 4. So UE behaviour should be specified in collision case 4. However, [xiaomi],[ZTE] considered the error case of case4 can be avoided by proper gNB scheduling. [ Spreadtrum Communications] considered the case can be allowed and up to UE implementation for collision handling. [Qualcomm Incorporated] considered Case 4 to be an error and supports network configuration to drop DL reception or cancel UL transmission.

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

	Design option
	Proponent(s)

	The collision rules of Case4 in TN can be reused in NTN.
	Samsung, ZTE, MediaTek Inc.

	The collision rule of Case4 in TN can not be reused in NTN.
	Huawei, HiSilicon, Spreadtrum Communications, InterDigital, Inc., vivo, OPPO,CATT, China Telecom ,CMCC, Honor , LG Electronics, Apple, CAICT, Qualcomm Incorporated ,NTT DOCOMO, INC.


Based on the above viewpoints, most companies believe that the collision rule of Case4 in TN can not be reused in NTN, while a few companies hold opposing views and believe that it is possible through the scheduling of gNB or the implementation of UE, but there is no detailed explanation on how to solve it. Therefore, FL give the following proposal.
 [Proposal 1-4]: 

The collision rule of Case4 for HD-FDD RedCap/eRedCap UE in TN needs to be modified in NTN. 

Please provide your views and comments.
	Company
	Comments and Views

	DCM
	Support

	China Telecom
	Support

	ETRI
	Support the proposal.

	Ericsson
	Ok in principle. In our view, the modification would mean defining a prioritization (e.g., in view of the relevance of receiving SIB19, RAN 1 could consider prioritizing “dynamically scheduled DL reception” over “dynamic scheduled UL transmission”).

	TCL
	Support

	Nokia
	Support. We need to ensure SIB19 reception is possible, but at the same time avoid that all uplink resources, potentially colliding with a SIB19 scheduling occasion, are blocked.

	LGE
	Specification impact by modifying the existing TN rules for Case 3/4 should be discussed first.
If we introduce new UE behaviour(s) by modifying Case 3/4, it can cause new complicated collision case(s) where multiple existing cases are mixed.
For example, for a semi-statically configured UL, only collision with dynamic DL has been considered in Rel-17. However, if UE behaviour in Case 3 (semi-static DL vs. semi-static UL) is newly defined, one semi-statically configured UL may collide with both dynamic DL and semi-static DL (i.e., mixed case of Case 1 and Case 3).
As another example, for a dynamic UL, only collision with semi-statistically configured DL has been considered in Rel-17. However, if UE behaviour in Case 4 (dynamic DL vs. dynamic UL) is newly defined, one dynamic UL may collide with both dynamic DL and semi-static DL (i.e., mixed case of Case 2 and Case 4)
.
If the modification of DL/UL collision rule(s) for Case 3/4 is considered, how to address the collision between multiple scheduling type(s) should be included as FFS point.

	HONOR
	Support 

	ZTE
	Not support. Although gNB does not know accurate TA at UE, it is able to know the range of TA. gNB can avoid the collision if the gap between UL and DL scheduling is large enough. Hence, the existing collision rule can be reused without critical issue.

	IDC
	We support the FL proposal that this case needs to be resolved in NTN.
In addition, we need to investigate the multi-transmission collision scenarios where two UL transmissions may collide with one DL or two DL transmissions may collide with one UL. With large values of TA and TA drift, such issues may pose a problem for NTN operation.

	vivo
	Similar to the Case 3, we are not sure this can be the proper conclusion. As analysed in the contribution, the collision rule of Case 4 can still be reused in NTN, with proper network scheduler. 

The additional enhancements proposed by companies, in our view, are basically considering to reduce the network implementation complexity for NTN. We are open to discuss any additional enhancements, but we may not say the collision rule of Case 4 should be modified. 

	Huawei, HiSilicon
	We support the intention of Proposal 1-4. However, the text of proposal should be modified as there is no priority rules defined for case 3. 

Suggest similar change as 1-3 as following:

The collision between Dynamically scheduled DL reception collides with dynamic scheduled UL transmission (case 4) is not an error case in NTN. The UE behaviour for case 4 in NTN scenario should be specified.


	Qualcomm
	Support HW’s proposal

	Samsung
	Open to discuss though case 4 can be handled by gNB implementation. Anyhow, putting error case seems quite restrictive in gNB scheduling perspective. 

	Apple
	OK with this proposal. Clearly the case 4 is not the error, clarification is needed.

	MediaTek
	Not agree. 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.


Based on the input from companies, it is suggested to modify the existing specification for HD-FDD RedCap/eRedCap UE in TN when applied to NTN case.

Tentative proposal 4 for offline: 
The collision between Dynamically scheduled DL reception collides with dynamic scheduled UL transmission (case 4) is not an error case in NTN. The UE behaviour for case 4 in NTN scenario should be specified.
6.5 Issue1-5: Case 5
6.5.1 Company views
	Contribution
	Observation/Proposals

	Huawei, HiSilicon


	Proposal 3: 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.

	Spreadtrum Communications
	Observation 3. 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. 

	vivo


	Observation 2: For Case 1, Case 2, and Case 5 to Case 7, the collision handling rule defined in TN can be reused in NTN.  

Proposal 1: Collision rules for Case 1 to Case 7 defined in TN can be reused in NTN, and no more enhancement of the specification is needed. 

	Samsung


	Conclusion 1: Cases 1, 2, 5 and 6 could be reused in NTN because current UE behavior is clear. However, it is likely that gNB uses resources inefficiently. 
Conclusion 3: For cases 1, 2, 4, 5, 6 and 7, gNB can utilize resource more efficiently if TA granularity is improved.

	China Telecom
	Proposal 3: The collision rules defined for at least Cases 1, 2, 5, and 6 in Rel-17 RedCap can be reused as a baseline, while existing handling rules should be updated for Cases 3 and 4.

	CMCC


	Observation 7:
For Case 5 and Case 6, the existing rules can still be used in the NTN scenarios.
Proposal 5:
No specific enhancements are needed for Case 5 and Case 6 in the NTN scenarios. 

	xiaomi


	Observation 1: The UE behaviours for handling the collision cases 1, 2, 5, 6 and 7 defined in the existing spec can be reused.

	Honor
	Observation 1: For HD-FDD RedCap/eRedCap UEs with NR NTN operating, UE behaviours for all the cases except for case 3 and 4 can be reused.

	Ericsson
	Proposal 5
Further study “Case 5” towards determining whether there is any specific scenario foreseen to incur in any potential issue, even after accounting for legacy functionalities that can be used to alleviate issues, for example:

Cell-specific Koffset

UE-specific Koffset

TA reporting

SSB periodicity {ms5, ms10, ms20, ms40, ms80, ms160}

UL-to-DL switching, SSB, and DL-to-UL switching together utilize only 6 symbols in the time-domain. If a slot is not counted when a symbol is in proximity with those 6 symbols, then there is already certain margin since there are 14 symbols per slot.

	MediaTek Inc.
	Proposal 3: The legacy specification for control and data of reduced capability half-duplex UE in Rel-17 NR specifications in TS 38.213 and TS 38.214 are sufficient to handle potential DL/UL collisions in Case 5. 

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

	NTT DOCOMO, INC.


	Proposal 2:
· For HD-FDD RedCap/eRedCap UE, no enhancement is necessary for the following.
· Case 1, Case 2, Case 5, Case 6, Case 7
· Slot counting for UL repetition transmission colliding with SSB reception

· Invalid symbol determination for PUSCH repetition type B


[NTT DOCOMO, INC.] ﻿supposed that no enhancement is necessary for Case 5.

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

	Design option
	Proponent(s)

	The collision rules of Case5 in TN can be reused in NTN.
	Huawei, HiSilicon, Spreadtrum Communications ,vivo, Samsung, China Telecom ,CMCC, xiaomi, Honor , MediaTek Inc.,CAICT, NTT DOCOMO, INC.

	The collision rule of Case5 in TN can not be reused in NTN.
	


Considering the above views, most of companies believe that The collision rules of Case5 in TN can be reused in NTN. Therefore, FL would propose the following proposal.
[Proposal 1-5]: 

The collision rules of Case5 for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN. 
Please provide your views and comments.
	Company
	Comments and Views

	DCM
	OK in principle. 

In addition, we would like to clarify that this proposal does not preclude another rule based on discussion of issue-2 series.

	China Telecom
	Support

	Ericsson
	Ok with Proposal 1-5, and if Case 5 is re-used then no impact on its description from “issue-2 series” is expected.

	TCL
	Ok with proposal 1-5.

	Nokia
	OK, but also for this case it will be beneficial for the gNB to understand the UE’s TA to better handle the collision.

	LGE
	It should be clarified whether this proposal excludes any updates/enhancements for Case 5.

In our understanding, depending on the results of the discussion in issue 2, some enhancement can be considered for these case(s). For example, in issue 2, to solve the slot counting for UL repetition transmission colliding with SSB reception (issue 2-2), a method can be discussed to ensure that gNB and UE have the same understanding of the potential collision interval. Then, the potential collision interval can be used to enhance gNB/UE behaviour in Case 5.

	HONOR
	Support 

	ZTE
	Fine with the proposal. 

	IDC
	We support the FL proposal.

	Huawei,HiSilicon
	Similar comment as case 1/2. We agree with reusing the priority rule. The rule to determine the collision should be clarified, i.e. based on the reported TA and/or actually used TA. Suggest following updates on the proposal

The prioritycollision rules of Case5 for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.
FFS: how UE determines the collision in NTN scenario


	Qualcomm
	Ok

	Samsung
	Fine

	Apple
	Ok with this proposal.

	MediaTek
	Fine with proposal


Based on the input from companies, it is suggested to reuse existing rules for HD-FDD RedCap/eRedCap UE in TN when applied to NTN case.

Tentative proposal 5 for offline: 
The priority rules of Case5 for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.
6.6 Issue1-6: Case 6
6.6.1 Company views
	Huawei, HiSilicon


	Proposal 3: 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.

	Spreadtrum Communications
	Observation 4. 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. 

	vivo


	Observation 2: For Case 1, Case 2, and Case 5 to Case 7, the collision handling rule defined in TN can be reused in NTN.  

Proposal 1: Collision rules for Case 1 to Case 7 defined in TN can be reused in NTN, and no more enhancement of the specification is needed. 

	Samsung


	Conclusion 1: Cases 1, 2, 5 and 6 could be reused in NTN because current UE behavior is clear. However, it is likely that gNB uses resources inefficiently. 
Conclusion 3: For cases 1, 2, 4, 5, 6 and 7, gNB can utilize resource more efficiently if TA granularity is improved.

	China Telecom
	Proposal 3: The collision rules defined for at least Cases 1, 2, 5, and 6 in Rel-17 RedCap can be reused as a baseline, while existing handling rules should be updated for Cases 3 and 4.

	CMCC


	Observation 7:
For Case 5 and Case 6, the existing rules can still be used in the NTN scenarios.
Proposal 5:
No specific enhancements are needed for Case 5 and Case 6 in the NTN scenarios.

	xiaomi


	Observation 1: The UE behaviours for handling the collision cases 1, 2, 5, 6 and 7 defined in the existing spec can be reused

	Honor
	Observation 1: For HD-FDD RedCap/eRedCap UEs with NR NTN operating, UE behaviours for all the cases except for case 3 and 4 can be reused.

	Ericsson
	Proposal 6
Re-use for HD-FDD (e)RedCap UEs in NTN the legacy procedure associated to “Case 6” (i.e., It is up to UE implementation whether to receive DL or transmit PRACH/MsgA), unless a specific issue were identified.

	MediaTek Inc.
	Proposal 4: The legacy specification for control and data of reduced capability half-duplex UE in Rel-17 NR specifications in TS 38.213 and TS 38.214 are sufficient to handle potential DL/UL collisions in Case 6. 

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

	Qualcomm Incorporated
	Observation 2: Treating Cases 3, 4, and collision of semi-static DL and a valid RO (part of Case 6) as error cases is not desirable for HD-FDD UEs in NR NTN.

	NTT DOCOMO, INC.


	Proposal 2:
· For HD-FDD RedCap/eRedCap UE, no enhancement is necessary for the following.
· Case 1, Case 2, Case 5, Case 6, Case 7
· Slot counting for UL repetition transmission colliding with SSB reception

· Invalid symbol determination for PUSCH repetition type B


6.6.2 Initial proposal
[Qualcomm Incorporated] supposed that collision of semi-static DL and a valid RO (part of Case 6) is error cases.
The table below presents a summary of the proposed design options and the corresponding proponents. 

	Design option
	Proponent(s)

	The collision rules of Case6 in TN can be reused in NTN.
	Huawei, HiSilicon, Spreadtrum Communications ,vivo, Samsung, China Telecom ,CMCC, xiaomi, Honor , MediaTek Inc.,CAICT, NTT DOCOMO, INC.

	The collision rule of Case6 in TN can not be reused in NTN.
	

	The collision rule of part of Case6 (semi-static DL and a valid RO)in TN can not be reused in NTN.
	Qualcomm Incorporated


Considering the above views, most of companies believe that The collision rules of Case6 in TN can be reused in NTN. 
However, QC proposed that the collision rule of part of Case6 (semi-static DL and a valid RO)in TN can not be reused in NTN. Since other companies have not analyzed this collision case, FL would propose the following proposal, hoping that companies can provide their views on the case and furthe check whether there are any issues when reusing the TN rules in NTN.

[Proposal 1-6]: 

The collision rule of part of Case6 (semi-static DL and a valid RO) for HD-FDD RedCap/eRedCap UE in TN can not be reused in NTN.
Please provide your views and comments.
	Company
	Comments and Views

	DCM
	We are not sure whether semi-static DL vs valid RO is really an issue. Whether collision occurs or not will be unclear from gNB side, but anyhow collision handling is defined and it can be reused for this overlap as well. Or the defined handling rule is insufficient? If Yes, it should be clarified further.

	Ericsson
	In our understanding, the legacy rule associated to case 6 basically means that is up to UE implementation whether to receive DL or transmit PRACH/MsgA. Thus, if we are not pursuing any optimization, in principle it seems possible to re-use Case 6.

	Nokia
	It is unclear to us why the UE implementation cannot prioritize between receiving the semi-static DL and using the RO for PRACH transmission, i.e. why not reuse the current TN collision rule.

	LGE
	We also have similar understanding with other companies.
It’s up to UE implementation and no enhancement is necessary.

	OPPO
	We agree with Ericsson that case 6 is not an error case and the UE should select either transmit PRACH or receive semi-static DL based on implementation. This rule can be reused in NTN.

	HONOR
	It’s up to UE implementation and no enhancement is necessary.

	ZTE
	The existing rule is to resolve collision based on UE implementation. Hence, reuse current rule is enough.

	IDC
	We don’t understand the motivation. In our understanding, UE behaviour is defined for this case.

	vivo
	Similar view as DC, Ericsson and others, maybe additional details are needed to understand what the issue is.

	Huawei, HiSilicon
	We do not see the need to deviate from the behaviour defined in TN. In any case, the HD-UE can transmit PRACH in subsequent RO is it decides to prioritize the reception of SSB colliding with the valid RO. 

So, once again we support reusing the priority rule from TN, i.e. Priority left to UE implementation. 

	Qualcomm
	If the existing rule is up to UE implementation, we think the existing rule is fine.

	Samsung
	Similar view with other companies. Not clear. 

	Apple
	The case 6 is up to UE implementation, which can be re-used by NTN.

	MediaTek
	Not support. The general rule for reduced capability half-duplex UE in Rel-17 NR NTN specifications in TS 38.213 is that based on its implementation whether to either transmit the PRACH or the MsgA PUSCH or receive the PDSCH, or the CSI-RS, or the PL RS, or the PDCCH, or the SS/PBCH blocks. The legacy specification for control and data of reduced capability half-duplex UE in Rel-17 NR specifications in TS 38.213 and TS 38.214 are sufficient to handle potential DL/UL collisions in Case 6.


Based on the input from companies, it is suggested to reuse existing rules for HD-FDD RedCap/eRedCap UE in TN when applied to NTN case.

Tentative proposal 6 for offline: 
The priority rule of Case6 (semi-static DL and a configured RO) for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.
6.7 Issue1-7: Case 7
6.7.1 Company views
	Contribution
	Observation/Proposals

	Huawei, HiSilicon


	Proposal 3: 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.

	Spreadtrum Communications
	Observation 5. 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. 

	vivo


	Observation 2: For Case 1, Case 2, and Case 5 to Case 7, the collision handling rule defined in TN can be reused in NTN.  

Proposal 1: Collision rules for Case 1 to Case 7 defined in TN can be reused in NTN, and no more enhancement of the specification is needed. 

	Samsung


	Conclusion 2: Cases 4 and 7 could be reused in NTN by proper gNB implementation. However, it is likely that gNB uses resources inefficiently. 

Conclusion 3: For cases 1, 2, 4, 5, 6 and 7, gNB can utilize resource more efficiently if TA granularity is improved. 

	CMCC


	Observation 8:
The existing rules can be used for the Case 7.
Proposal 6:
There is no need to further enhance Case 7 in the NTN scenarios. 

	xiaomi


	Observation 1: The UE behaviours for handling the collision cases 1, 2, 5, 6 and 7 defined in the existing spec can be reused

	Honor
	Observation 1: For HD-FDD RedCap/eRedCap UEs with NR NTN operating, UE behaviours for all the cases except for case 3 and 4 can be reused.

	Ericsson
	Proposal 7
The “Case 7: Collision due to direction switching” is studied as part of collision rules to be down-selected for further investigation, rather than studying it separately since “Case 7” was not specified as a separate rule into the technical specifications.

	MediaTek Inc.
	Proposal 6: A small Guard Period Around the start / end of UL transmission can be configured to allow time in the redcap/eRedCap UE with HD-FDD mode for RF re-tuning and symbol/slot alignment in case the gNB does not have up to date knowledge of the UE-specific TA to handle potential DL/UL collisions in Case 7.

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

	NTT DOCOMO, INC.


	Proposal 2:
· For HD-FDD RedCap/eRedCap UE, no enhancement is necessary for the following.
· Case 1, Case 2, Case 5, Case 6, Case 7
· Slot counting for UL repetition transmission colliding with SSB reception

· Invalid symbol determination for PUSCH repetition type B


[NTT DOCOMO, INC.] ﻿supposed that no enhancement is necessary for Case 7.

6.7.2 Initial proposal

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

	Design option
	Proponent(s)

	The collision rules of Case7 in TN can be reused in NTN.
	Huawei, HiSilicon, Spreadtrum Communications ,vivo, Samsung, CMCC, xiaomi,Honor ,CAICT, NTT sDOCOMO, INC.

	The collision rule of Case7 in TN can not be reused in NTN.
	MediaTek Inc.


Considering the above views, most of companies believe that The collision rules of Case7 in TN can be reused in NTN. Therefore, FL would propose the following proposal.
[Proposal 1-7]: 

The collision rules of Case7 for HD-FDD RedCap/dUE in TN can be reused in NTN. 
Please provide your views and comments.
	Company
	Comments and Views

	DCM
	OK in principle. 
In addition, we would like to clarify that this proposal does not preclude another rule based on discussion of issue-2 series.

	China Telecom
	Support

	Ericsson
	Ok. We just want to point out that in our understanding case 7 is not specified as a separate rule into the technical specifications, since it is rather one aspect that is part of other collision rules. TS 36.211 clause 4.3.2 describes the definitions for “DL-to-UL switching time” and “UL-to-DL switching time” which are used in other collision rules.

	TCL
	Support.

	Nokia
	Support.

	LGE
	Support.

	HONOR
	Support 

	ZTE
	Fine with the proposal. 

	IDC
	We support the FL proposal.

	Huawei,HiSilicon
	Similar comment as case 1/2/5. We agree with reusing the priority rule. The rule to determine the collision should be clarified, i.e. based on the reported TA and/or actually used TA. Suggest following updates on the proposal

The prioritycollision rules of Case7 for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.
FFS: how UE determines the collision in NTN scenario


	Qualcomm
	OK

	Samsung
	Fine

	Apple
	Ok with this proposal.

	MediaTek
	If some optimization for Case 7 is desirable, a small Guard Period Around the start / end of UL transmission can be configured to allow time in the redcap/eRedCap UE with HD-FDD mode for RF re-tuning and symbol/slot alignment in case the gNB does not have up to date knowledge of the UE-specific TA to handle potential DL/UL collisions.


Based on the input from companies, it is suggested to reuse existing rules for HD-FDD RedCap/eRedCap UE in TN when applied to NTN case.

Tentative proposal 7 for offline: 
The collision rule of Case7 for HD-FDD RedCap/eRedCap UE in TN can be reused in NTN.
7  [high/open] TA misalignment potential issues for (e)RedCap HD-FDD UEs
7.1 Issue2-1: SIB19 reception collides with UL transmission 
7.1.1 Company views
	Contribution
	Observation/Proposals

	Huawei, 
HiSilicon


	Observation 4: gNB can avoid scheduling dynamic UL in UL impacting period in which UL transmission might overlap with the reception occasion of SIB19. No need to define special handling rule for SIB19

	Spreadtrum Communications
	Proposal 3. 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
	Observation 4: Considering multiple SIB19 occasions in the SI window, the gNB can guarantee at least one SIB19 occasion is not dropped. 

	OPPO
	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. 

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

	China Telecom
	Proposal 6: At least the above two potential collision rules can be considered when SIB19 reception collides with UL transmission.

	CMCC
	Observation 9:
It is hard to separate the SIB19 reception from the other SIB information. Then it can not protect the SIB19 only from the DL/UL collision issues. 
Proposal 7:
It should be further discussed whether to enhance the SIB19 reception separately from other SIB information. 

	ZTE
	Observation 3: SIB19 reception colliding with UL transmission belongs to case 1 and case 4 and can be handled by existing handling rules.

Proposal 4: The case of SIB19 reception colliding with UL transmission can be handled by existing specification and no need of enhancement.

	Xiaomi
	Observation 2: No enhancement is needed to handle the SIB19 reception collides with UL transmission.

	honor
	Proposal 3: The HD-FDD UE can select based on its implementation whether to either transmit UL signal/channel or receive SIB19.

	LG
	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

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

	MediaTek Inc.
	Observation 2: In typical UE operations, the satellite ephemeris acquisition on SIB19 only needs to be sporadically done every few tens of seconds. 

Observation 3: The probability of an UL transmission colliding with SIB19 when the UE needs to re-acquire SIB9 is very low. 

Observation 4: Potential collision of UL transmission with SIB19 when UE needs to re-acquire satellite ephemeris can be avoided by UE implementation, as the UE knows when it is expected to transmit based on configured grant or dynamic grant. 

	Ericsson
	Observation 1 Case 4 can be further investigated, and if an issue were found for HD-FDD (e)RedCap UE in NTN, then 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. 

Proposal 1 For Case 4, study if for a HD-FDD (e)RedCap UEs in NTN the “dynamically scheduled DL reception” will be prone to a high collision rate with “dynamic scheduled UL transmission”.

· If an issue were found, then 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.

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

	Nokia, Nokia Shanghai Bell
	Observation 7: The UE needs a valid SIB19 to precompensate uplink transmissions in NTN and thereby have valid UL synchronization.

Observation 8: There may be a large number of PDCCH monitoring occasions for SIB19 scheduling within a SIB19 validity duration.

Observation 9: 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.

Proposal 2: RAN1 to discuss a collision rule that enables RedCap UEs operating in NTN to prioritize SIB19 reception over dynamic uplink transmissions in a subset of the occasions in each SI window.

Proposal 3: 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 4: RAN1 to discuss the UE reports 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.

	CAICT
	Proposal 5: For the case of SIB19 reception collides with UL transmission, SIB19 reception is prioritized. Further considerations are needed about the priority of UL transmission and other SIBs which are within the same SI with SIB19. How to guarantee the PDCCH for SIB19 scheduling should also be considered.

	Qualcomm Incorporated
	Observation 1: Avoiding the collision of DL SIB19 and PUSCH by gNB scheduling may not always be possible. Consequently, enhancement is needed to ensure opportunities for half-duplex UEs to read SIB19. 

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.

	NTT DOCOMO, INC.
	Proposal 1:

· For HD-FDD RedCap/eRedCap UE,
· Introduce enhancement for the following.
· Case 3, Case 4
· SIB19 reception collides with UL transmission 

· Actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling 

· For slot counting of PUSCH repetitions, UE assumes AvailableSlotCounting is not provided.


7.1.2 Initial proposal
For the priority issue of SIB19, [QC] proposed that potential collision between UL transmissions and SIB19 can deprive the opportunities of reading SIB19. Avoiding UL transmissions during all SIB19 transmissions by gNB scheduling is not desirable for it will lead to loss of UE’s UL throughput and may downgrade or preclude some of the UL services to half-duplex UEs.
For example, if UL voice packets are transmitted with 16 repetitions per 20 ms, it’s almost impossible to avoid the collision of PUSCH carrying voice with DL SIB19 transmissions by gNB scheduling as will be clear in the subsequent discussion as shown in Figure 4. Whenever there is a collision, UE may cancel the transmission of voice and/or drop the reception of SIB19 according to existing collision rules. As can be seen, the collisions can lead to unacceptable voice quality and loss of the opportunity of reading SIB19.
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Figure 4. Collision of UL PUSCH carrying voice (16 repetitions per 20 ms voice packet) and SIB 19 transmission.
And [China Telecom] proposed two potential collision rules: Prioritize the reception of SIB19 and up to UE implement.[ TCL] suggested that opportunity of SIB 19 reception for HD-FDD Redcap UEs and eRedCap UEs for FR1-NTN need to guarantee. [Nokia, Nokia Shanghai Bell], [CAICT], [ NTT DOCOMO, INC.] also thinks the SIB19 reception should be prioritized. However, [CMCC],[ZTE] thinks it is hard to separate the SIB19 reception from the other SIB information, then it can not protect the SIB19 only from the DL/UL collision issues. [ Ericsson] proposed study the issue of prioritizing special (SIB19) or in general “dynamically scheduled DL reception” or over “dynamic scheduled UL transmission” .[LG] raised study prioritization rule for the all NTN-specific transmission(s) rather than focusing only on SIB19.
[Proposal 2-1]: 

Whether SIB19 has high priority compared to other system information?
· If SIB19 has high priority, it is necessary to study how to separate it from other OSIs
Please provide your views and comments.
	Company
	Comments and Views

	DCM
	Intention of this question is unclear. In the current spec, no priority exists.

	Ericsson
	SIB19 is scheduled using PDCCH/PDSCH which makes it fall into the category of dynamically scheduled DL reception, thus it touches upon several collision cases (i.e., those involving a dynamically schedule reception). We are not aiming at impacting several legacy collision-cases, since we believe most of them can be re-used. Thus, only for the cases intended to be modified (e.g., case 4), the importance of SIB19 for NTN can serve to decide and define what is going to be prioritized (e.g., Prioritizing DL in Case 4). 

	TCL
	UE need to receive SIB19 to acquire information of satellite (e.g., ephemeris) timely, due to collision between SIB19 reception and UL transmission, some opportunity for SIB19 receiving will be missed, especially for HD-FDD redcap UE, thus, SIB19 reception should be prioritized. 

	Nokia
	Agree with Ericsson that SIB19 reception is at least part of case 4 (in principle also case 1 and 6). The DL scheduling of SIB19 is done dynamically by the gNB during the SI window, which is configured per SIB. Thus, it can collide with dynamic UL scheduling.

	LGE
	First, when UE receives SIB19 may be depending on its implementation. For example, after receiving SIB19, the UE may retry receiving SIB19 before the valid timer expires. A rule that prioritizes the SIB19 may cause UE to skip UL transmission even when the UE does not require the SIB19 update, thereby reducing system efficiency. This situation is inevitable because the gNB cannot know when the UE receives SIB19.
Second, if prioritization of SIB19 is considered, the priority for specific NTN signalling other than SIB19 should be considered together. For example, transmission of TA reports that were not present in TN might be prioritized. Alternatively, the priority difference may have to be considered between HARQ FB disabled/enabled transmissions.

	HONOR
	Agree with DCM that intention of this question is unclear. In the current spec, no priority exists.

	vivo
	The logic here does not seem to correct. There is no prioritization between SIB, and even there is, it does not necessarily mean that one SIB should be separated from another. It depends on whether there is critical issue breaking the system. 

	Huawei, Silicon
	In our understanding, the ‘priority’ of SIB19 reception would be determined by the UE individually in an NTN cell before its UL Synch Validity expires. We do not see reception of SIB19 needs to be prioritized in other cases.

Please also note that, in the worst case scenario wherein the UE did not manage to receive SIB19 before the its UL Synch Validity expired, the cause for such collision would be already resolved by the UE refraining from UL transmission until SIB19 is acquired again.     

	Qualcomm
	SIB19 must be read by UE from time to time. There is no priority issue between SIBs. I think we need to discuss how to ensure UE can read SIB19 before the validity expires

	MediaTek
	Same view as Huawei and Qualcomm


Before discussing the collision issue of SIB19, it is necessary to first confirm the scheduling type of SIB. [Huawei, HiSilicon],[vivo],[oppo], [Apple]proposed that UE might cancel SIB19 (configured DL) reception only when a dynamic UL is scheduled at the same time (according to Case 2). [Huawei, HiSilicon],[vivo],[ Xiaomi] proposed that gNB can avoid collision by scheduling, such as providing the system information through dedicated signaling using the RRC reconfiguration message to a connected mode UE[vivo], and [OPPO] ,[honor],[ MediaTek Inc.]proposed that the issue can be resolved by UE implementation, for example, picking a more safe moment(during the C-DRX non-active period) to update the SIB19, Introducing a reservation window for SIB19 reception[OPPO].

[Apple] proposed this case is a special case of Case3 when UL transmission is configured by high layer, the collision rules can be re-used.
[Spreadtrum Communications],[ Samsung],[CMCC] ,[ZTE],[ Ericsson] thinks that SIB19 reception is a type of dynamic scheduled DL. This case is a special case of Case1 when UL transmission is configured by high layer, which can reused current rules of receiving DL, and this case is a special case of Case 4 when UL transmission is provided by DCI, which is an error case.

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

[Proposal 2-2]: 

Considering the scheduling type of SIB, the following options are proposed:
· If SIB19 is a dynamic scheduling PDSCH, the following collision rule can cover the SIB19 case
· Case 1: Dynamically scheduled DL reception collides with semi-statically configured UL transmission 
· Case 4: Dynamically scheduled DL reception collides with dynamic scheduled UL transmission

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

· If SIB19 is a semi-static scheduling PDSCH, the following collision rule can cover SIB19 case
· 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 6: Dynamic or semi-static DL collides with valid RO

Please provide your views and comments.
	Company
	Comments and Views

	DCM
	Intention of this proposal is unclear. Whether SIB19 RX is configured one or dynamic one should be asked first, right? After confirming is, which cases are involved can be automatically clarified.

	Ericsson
	As we mentioned in our previous comment, SIB19 is scheduled using PDCCH/PDSCH which makes it fall into the category of dynamically scheduled DL reception (The fact that is it is transmitted periodically, does not make it semi-static).
As we also mentioned earlier, a dynamically scheduled DL reception touches upon several cases (case 1, 4, and 6), but If among those cases, only case 4 is intended to be modified, then the relevance of SIB19 for NTN can serve to decide and define what is going to be prioritization for case 4 (e.g., Prioritizing DL).

	Nokia
	From RRC specification there is no question that SIB19 is dynamically scheduled in the SI window for SIB19. Therefore, case 1, 4 and 6 applies.

TS 38.331 section 5.2.2.3.2 “Acquisition of an SI message”

For SI message acquisition PDCCH monitoring occasion(s) are determined according to searchSpaceOtherSystemInformation. If searchSpaceOtherSystemInformation is set to zero, PDCCH monitoring occasions for SI message reception in SI-window are same as PDCCH monitoring occasions for SIB1 where the mapping between PDCCH monitoring occasions and SSBs is specified in TS 38.213[13]. If searchSpaceOtherSystemInformation is not set to zero, PDCCH monitoring occasions for SI message are determined based on search space indicated by searchSpaceOtherSystemInformation.

When acquiring an SI message, the UE shall:
1>
determine the start of the SI-window for the concerned SI message as follows:

2>
if the concerned SI message is configured in the schedulingInfoList:

3>
for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by schedulingInfoList in si-SchedulingInfo in SIB1;

3>
determine the integer value x = (n – 1) × w, where w is the si-WindowLength;

3>
the SI-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T = FLOOR(x/N), where T is the si-Periodicity of the concerned SI message and N is the number of slots in a radio frame as specified in TS 38.213 [13];

…

1>
receive the PDCCH containing the scheduling RNTI, i.e. SI-RNTI in the PDCCH monitoring occasion(s) for SI message acquisition, from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received;


	ZTE
	SIB19 can be scheduled by DCI. And the collision with UL belongs to case 1, case 4, and case 6. 

	vivo
	We may not understand the proposal. For the 2nd bullet, does it mean to configure CG to deliver SIB 19?

	Huawei, HiSilicon
	We agree in principle with the approach followed in Proposal 2-2. 

The PDCCH scheduling the SIB19 can be regarded as configured DL and it is covered by case2/3/6/7. The PDSCH carrying SIB19 should be regarded as dynamic DL and covered by  case1/4/6/7     

	Qualcomm
	SIB19 is dynamically scheduled. We are concerned its collision with dynamically scheduled UL, such as voice.

	Apple
	If we prioritize the SIB19, does it mean the cases listed by the FL above can’t be reused?

	MediaTek
	We have same understanding with other companies that SIB19 can be scheduled by DCI. Cases 2, 3, 6 do not apply.


Based on the input from companies, most companies think the SIB19 is dynamically scheduled, so it can be covered by case 1/4/6/7. Hence, no additional discussion is needed. 

Tentative proposal 8 for offline: 
The priority rules of SIB19 reception collision with UL transmission has been covered by the priority rules of case 1/4/6/7. No additional specification is needed.  
7.2 Issue2-2: Slot counting for UL repetition transmission colliding with SSB reception
7.2.1 Company views
	Contribution
	Observation/Proposals

	Huawei, HiSilicon


	Proposal 5: 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
	Proposal 4. No enhancement for available slot counting specific for PUSCH and SSB collision/switching time.

	vivo


	Observation 5: If available slot counting is used, the gNB can simply configure the RV to zero for all the UL repetitions. If physical slot counting is used, the duration of the PUSCH transmission and RV are aligned between gNB and UE.
Proposal 2: No new collision cases need to be specified.

	OPPO


	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. 

	CATT


	Observation 3:  Slot counting will be misaligned between UE and gNB if accuarte TA is not obtained at gNB side. 
Proposal 4: Based on the current TA reporting mechanism, the processing rule of slot counting for UL repetition transmission colliding with SSB reception and invalid symbol determination for PUSCH repetition type B should be modifed.

	CMCC


	Proposal 8: 
Slot counting, invalid symbols and the actual TDW determination can be discussed for the further enhancements. 

	ZTE


	Proposal 5: 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: image7.png]Ny T.+ TAyfrsethreshold
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(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.

	xiaomi


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

	Honor
	Observation 3: When AvailableSlotCounting is not enabled, there is no issue when UL repetition or TBoMS transmissions colliding with SSB reception.

	Apple


	Proposal 2: Study further available slot determination for the available slot-based counting for HD-FDD (e)RedCap UE operation in NTN.

	CAICT
	Proposal 6: For the issues that slot counting for UL repetition transmission colliding with SSB reception, invalid symbol determination for PUSCH repetition type B, and actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling, further standardization solutions are needed.

	Qualcomm Incorporated
	Observation 3: Enhancement is needed for resource determination for PUSCH repetition and TBoMS when collision with SSB is possible.
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

	NTT DOCOMO, INC.


	Proposal 2:
· For HD-FDD RedCap/eRedCap UE, no enhancement is necessary for the following.
· Case 1, Case 2, Case 5, Case 6, Case 7
· Slot counting for UL repetition transmission colliding with SSB reception

· Invalid symbol determination for PUSCH repetition type B


7.2.2 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: image11.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: image13.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: image15.png]Nex1x - Te
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, respectively, from the last or first symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.


Due to the TA mismatch between actual TA used by UE and assumed TA at the gNB in NTN, some companies thought 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] gives a solution for the issue, in which slot counting between UE and gNB are only based on DL/UL timing assuming the latest reported TA. [vivo] gives two methods for the issue: the RV can simply be fixed as 0 for all the repetitions and disable the available slot counting for half-duplex UE in NTN. [Qualcomm Incorporated] supposed that Enhancement is needed for resource determination for PUSCH repetition and TBoMS when collision with SSB is possible. In addition, [OPPO] raised that the repetition enhancement feature is not enabled for RedCap UE in NTN NGSO environment to avoid the issue.

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, CATT, CMCC, ,xiaomi, Apple, ZTE, CAICT, Qualcomm Incorporated

	No enhancement is needed for this issue of slot counting for UL repetition transmission colliding with SSB reception. 
	Spreadtrum Communications ,vivo, NTT DOCOMO, INC.


Since the slot accounting will impact the gNB reception, if the UE and gNB have different understanding for the slot accounting method, it will impact performance of UL transmission in the end. Meanwhile, the current slot accounting mechanism is specified according to TN condition. This is not feasible if the gNB has different TA information with UE. Taking into account the perspectives of companies, FL raise the following proposal:

[Proposal 2-3]: 

Enhancement is needed for this issue of slot counting for UL repetition transmission colliding with SSB reception. 

Please provide your views and comments.
	Company
	Comments and Views

	DCM
	We are not sure why AvailableSlotCounting is enabled if this parameter leads to NTN-specific problem.

	Ericsson
	Proposal 2-3 impacts Case 5, we think we should focus only on Case 3 and Case 4 towards defining a priority instead of an “error case”.

	TCL
	Support. AvailableSlotCounting for PUSCH type A is beneficial for coverage enhancement, thus, under NTN scenario, AvailableSlotCounting can also be enabled, enhancement is needed for this issue of slot counting for UL repetition transmission colliding with SSB reception.

	Nokia
	Agree with Ericsson – first priority should be on the definitions of the priority rules.

	LGE
	We are open to further study the potential solution for this issue.
Specifically, it can be discussed how gNB and UE can have the same understanding of the potential DL/UL collision resource(s). For example, gNB and UE can have same assumption on the UL TA (e.g., reported TA) and then they can consider that DL/UL resource(s) are collided when they are close to each other within a certain guard time (e.g., time offset). Then, both gNB and UE can exclude the potential DL/UL collision resource(s) from the available slot counting having aligned slot counting.

	OPPO
	We agree with DCM and Ericsson that the enhancement is not needed. More focus should be given on case 3 and case 4.

	HONOR
	We agree with that the enhancement is not needed. More focus should be given on case 3 and case 4.

	ZTE
	Agree. Note that we have proposed enhancement in our proposal, and thus please move ZTE to the proponent of “enhancement is needed”.

	vivo
	We have provided some existing solution to work around this issue. Further optimization can be discussed if significant gain can be achieved, but in this stage, without shown gain, we cannot agree to introduce additional enhancements.

	Huawei, HiSilicon
	We support Proposal 2-3

We note that the issue is not limited to the case when AvialableSlotCounting is enabled, it would be also applicable to TBoMS which is useful for coverage enhancement of (e)RedCap UEs in NTN.



	Qualcomm
	Agree

	Samsung
	Before whether discussing enhancement is needed or not, I’m not sure how it can address the fundamental issue (i.e., TA mismatch). 

	Apple
	OK with this proposal.

	MediaTek
	More discussion needed


Based on the input from companies, some companies support new rule is needed, and some companies think the enhancement is not needed. Based on this situation, more discussion is needed. 

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

	Huawei, HiSilicon


	Proposal 5: 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
	No enhancement for invalid symbol of PUSCH repetition type B and SSB collision/switching time.

	vivo


	Observation 6: 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).
Proposal 2: No new collision cases need to be specified.

	CATT


	Observation 4:  Invalid symbol will be misaligned between UE and gNB if accuarte TA is not obtained at gNB side. 
Proposal 4: Based on the current TA reporting mechanism, the processing rule of slot counting for UL repetition transmission colliding with SSB reception and invalid symbol determination for PUSCH repetition type B should be modifed.

	CMCC


	Proposal 8: 
Slot counting, invalid symbols and the actual TDW determination can be discussed for the further enhancements. 

	ZTE


	Proposal 6: 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: image19.png]Ny T.+ TAyfrsethreshold



 or [image: image21.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.

	xiaomi


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

	Honor
	Observation 4: Supporting PUSCH repetition type B for HD-FDD UE in NTN is unnecessary.
Proposal 4: Deprioritize the normative work for supporting PUSCH repetition type B for HD-FDD UE in NTN.

	Apple


	Proposal 3: Study further invalid symbol determination for repetition Type B for HD-FDD (e)RedCap UE operation in NTN

	CAICT
	Proposal 6: For the issues that slot counting for UL repetition transmission colliding with SSB reception, invalid symbol determination for PUSCH repetition type B, and actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling, further standardization solutions are needed.

	NTT DOCOMO, INC.


	Proposal 2:
· For HD-FDD RedCap/eRedCap UE, no enhancement is necessary for the following.                                                                                                                                                                                                                                                                                    
· Case 1, Case 2, Case 5, Case 6, Case 7
· Slot counting for UL repetition transmission colliding with SSB reception

· Invalid symbol determination for PUSCH repetition type B


7.3.2 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: image23.png]Npxtx



 or [image: image25.png]


, 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.


due to the TA mismatch between actual TA used by UE and assumed TA at the gNB in NTN, some companies thought 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] give a solution for the issue, which invalid symbol determination are only based on DL/UL timing assuming the latest reported TA.
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.
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, CATT, CMCC, xiaomi , Apple, CAICT, ZTE

	No enhancement is needed for this issue of invalid symbol determination for PUSCH repetition type B. 
	Spreadtrum Communications ,vivo, NTT DOCOMO, INC.

	Supporting PUSCH repetition type B for HD-FDD UE in NTN is unnecessary.
	Honor


Taking into account the perspectives of companies, the situation is same for slot accounting, FL raise the following proposal:
[Proposal 2-4]: 

Enhancement is needed for this issue of invalid symbol determination for PUSCH repetition type B. 

Please provide your views and comments.
	Company
	Comments and Views

	DCM
	NO. We do not see any necessity of repetition type B for NTN scenario.

	Ericsson
	PUSCH repetition Type B touches upon several collision cases, it basically impacts Cases 1 to 5. We won’t be ok with creating major impacts, we think that for this Rel-19 objective we should focus only on Case 3 and Case 4 towards defining a priority instead of an “error case”.

	TCL
	No, the necessary of repetition type B for NTN is not clear to us.

	Nokia
	Agree with DCM that PUSCH repetition type B is not needed for NTN.

	LGE
	Since whether OCC is applied for PUSCH repetition Type B is under discussion in 9.11.3, we are open to consider PUSCH repetition type B in NR NTN. 

	OPPO
	We agree with DCM and Ericsson that the enhancement is not needed. More focus should be given on case 3 and case 4.

	HONOR
	No, the necessary of repetition type B for NTN is not clear.

	ZTE
	Similar to issue 2-2, we have proposed enhancement in our proposal, and thus please move ZTE to the proponent of “enhancement is needed”.

	IDC
	In our understanding, no enhancement is needed for this case. 

The UE behaviour is defined in the spec for invalid symbol determination. The network will receive or not depending upon the UE prioritization. 

	vivo
	No, the gNB can avoid this issue by proper scheduling, and even can disable type B repetition if necessary.

	Huawei, HiSilicon
	We support Proposal 2-4

We are open to discuss the benefit of PUSCH rep Type B but it should be noted that the specification in TS 38.214 is consistent in terms of the collision handling across PUSCH rep Type A, TBoMS and PUSCH rep Type B. Therefore, we prefer to maintain the consistency by applying similar solutions to both repetition types.  

	Qualcomm
	We believe something has to be done.

	Apple
	OK with this proposal.

	MediaTek
	More discussion needed


Based on feedback from companies, some companies argue type B necessity, and some companies think the enhancement is not needed. LGE mentioned the UL OCC discussion has not excluded the type B mapping.

Based on this situation, more discussion is needed. 
7.4 Issue2-4: Actual TDW determination
7.4.1 Company views
	Contribution
	Observation/Proposals

	Huawei, HiSilicon


	Proposal 6: The issue of nominal TDW determination due to TA mismatch should be considered for PUSCH repetition type A when AvailableSlotCounting is enabled, TBoMS and PUCCH repetition.  

Proposal 7:  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
	Observation 6. 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


	Observation 7: If the actual TDW determination is performed, the decoding of DMRS bundling can be up to gNB implementation. If the loss of throughput is critical, the gNB can perform scheduling without DMRS bundling configuration.
Proposal 2: No new collision cases need to be specified.

	China Telecom
	Observation 3: TA misalignment may result in different understanding of actual TDW between NW and UE, which will degrade the performance of channel estimation when DMRS bundling is enabled.
Proposal 7: Enhancement is needed for DMRS bundling for HD UE in order to align gNB’s and UE’s understanding of actual TDW.

	CMCC


	Proposal 8: 
Slot counting, invalid symbols and the actual TDW determination can be discussed for the further enhancements. 

	ZTE
	Proposal 7: For actual TDW determination, existing events for RedCap UE can be reused.

	LG Electronics


	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).

	Apple


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

	CAICT
	Proposal 6: For the issues that slot counting for UL repetition transmission colliding with SSB reception, invalid symbol determination for PUSCH repetition type B, and actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling, further standardization solutions are needed.

	NTT DOCOMO, INC.


	Proposal 1:

· For HD-FDD RedCap/eRedCap UE,
· Introduce enhancement for the following.
· Case 3, Case 4
· SIB19 reception collides with UL transmission 

· Actual TDW determination due  to the collision between DL reception and UL transmission with DMRS bundling 

· For slot counting of PUSCH repetitions, UE assumes AvailableSlotCounting is not provided.


[CAICT] supposed that the issue needs further study.
[NTT DOCOMO, INC.] ﻿supposed that enhancement is necessary for this issue.
7.4.2 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


When this issue is applied to NTN, different companies present different perspectives. Some companies proposed that considering the TA misalignment between the gNB and UE in NTN, the gNB doesn’t know which subframe is the restarting subframe for a new actual time domain window. Thus, DMRS bundling feature may not work well after the event. [ Huawei, HiSilicon]proposed that Due to the TA mismatch between gNB and UE, the cancelled PUSCH/PUCCH transmission by UE may be different from gNB’s assumption. Thus, the mismatch of nominal TDW determination for UL DMRS bundling between gNB and UE should be considered together with the issue of actual TDW determination.
[Apple] proposed that restarting DMRS bundling is an optional UE feature, i.e., FG30-4g. So, it’s preferred that restarting the DMRS bundling is not supported by HD-FDD (e)RedCap UE operating in NTN.

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, Spreadtrum Communications ,CAICT, NTT DOCOMO, China Telecom

	No enhancement is needed for this issue of actual TDW determination.
	vivo, ZTE, 


Since the TDM determination is up to TA information, the issue should be resolved in NTN case. Taking into account the perspectives of companies, FL raise the following proposal:
[Proposal 2-5]: 

Enhancement is needed for this issue of actual TDW determination for HD-FDD RedCap/eRedCap UE. 
Please provide your views and comments.
	Company
	Comments and Views

	DCM
	OK

	China Telecom
	@FL, it seems our position is wrongly captured in the above table, we support the enhancement. 

	Ericsson 
	DMRS bundling touches upon several collision cases, it basically impacts Cases 1 to 5. We won’t be ok with creating major impacts, we think that for this Rel-19 objective we should focus only on Case 3 and Case 4 towards defining a priority instead of an “error case”.

	TCL
	Ok.

	LGE
	OK.
Similar to other issue(s) (e.g., issue 2-2), we think that this issue also can be resolved by aligning the understanding on the potential DL/UL collision resource between gNB and UE. Then, the potential collision resource(s) can be excluded from the actual TDW determination.

	OPPO
	Not OK

For redcap UE, we should not pursue all the features that normal NR UE supports. As it is a low cost UE, any enhancement that tries to catch up with NR normal UE feature will make redcap UE more complex and thus more expensive. We should only focus on case 3 and case 4. 

	ZTE
	Not agree. Although gNB does not know accurate TA, it is able to know the TA range and identify during which period the collision may happen. As a result, gNB can exclude the DMRS during that period up to implementation when performing detection. Hence, enhancement is not needed.

	IDC
	We think that this case needs to be resolved otherwise the network does not know correct placement of timing window.

	vivo
	We are not convinced that this issue is essential. The gNB is still possible to decode in this case, and even for a specific UE that the (unaligned) restarting does create an issue, the gNB is possible to avoid this situation by proper scheduling.

	Huawei, HiSilicon
	We support Proposal 2-5 in general.

The cancellation of a UL repetition may break the phase continuity and power consistency of the consecutive UL transmissions. As gNB may not know the exact UL repetition(s) which might be cancelled due to TA mismatch, it would be straightforward to exclude all UL repetition(s) which might potentially be dropped due to collision with UL from actual TDW. These UL repetition(s) can be derived from the collision ambiguous period(s) of DL/UL collision(s) based on the latest reported TA.

In addition, we observed that the starting and ending point of nominal TDW for PUSCH repetition type A when AvailableSlotCounting is enabled, TBoMS and PUCCH also depend on the actually transmitted UL. It should also be studied together with ATDW.

Suggest to consider following proposal together

Propossal: 

Enhancement is needed for this issue of nominal TDW determination for PUSCH repetition type A when AvailableSlotCounting is enabled, TBoMS and PUCCH repetition for HD-FDD RedCap/eRedCap UE.
  

	Apple
	We are open to discuss this case.

	MediaTek
	More discussion needed


Since different companies have shown different views, FL thinks more discussion is needed.
7.5 Issue2-5: CPU occupation due to omitted DL reception or UL transmission
7.5.1 Company views
	Contribution
	Observation/Proposals

	Huawei, HiSilicon


	Observation 5: CPU occupation for periodic and semi-persistent CSI report is based on the configured DL CSI-RS/CSI-IM/SSB resource and configured PUSCH/PUSCH. The existing rule 1, 3, 4 and 5 can be reused by FDD-HD RedCap UE in NTN.

Proposal 8: 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
	Proposal 5. No further consideration for CPU occupation due to omitted DL reception or UL transmission.

	vivo


	Observation 8: the CPU occupation due to omitted DL reception or UL transmission in TN can be reused in NTN. 

Proposal 2: No new collision cases need to be specified. 

	OPPO


	Observation 5: For P-CSI reporting and SP-CSI reporting in PUCCH/PUSCH (except for initial SP-CSI reporting in PUSCH), the CPU occupation calcuation 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 4: There is no issue for CPU occupation calculation for RedCap UE and no enhancement is needed. 

	Apple


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

	ETRI
	Observation 4. 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 5. 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.

Proposal 2. Send an LS to RAN to inform that specification supports are required for NTN HD UEs at least in the following scenarios:

· Ambiguous location of DL-UL colliding slot(s) due to the 1 ms granularity of UE-specific TA reporting value.

· High time/frequency resource overhead to avoid collisions between DL reception and UL transmission, which are configured by dedicated higher layer signaling, respectively

· High time/frequency resource overhead to avoid collisions between PDCCH CSS and UL transmission configured by dedicated higher layer signaling

· Clarification on the CPU occupation for a CSI report, while the reception of corresponding CMR and/or IMR is dropped due to the HD prioritization rule

· Clarification on the CPU occupation for a CSI report, while the transmission of corresponding PUCCH or PUSCH is dropped due to the HD prioritization rule

· Unnecessary scheduling restriction for HARQ-disabled PDSCH, while reception of the PDSCH is dropped due to the HD prioritization rule


7.5.2 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: image27.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: image29.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: image31.png]


 symbols after the first symbol after the PDCCH triggering the CSI report and [image: image33.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: image35.png](Z5,Z%)



 are defined in the table 5.4-2.


[Apple] proposed that Regarding the UL and DL slot collision impacting on the CPU occupation, no special handling was defined in Rel-17 HD-FDD RedCap discussion. In other words, the defined Case 2 and Case 3 are to be applied for CPU occupation determination, including the CSI-RS dropping and UL channel carrying CSI report dropping. 

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,  EIRI

	No enhancement is needed for this issue of CPU occupation due to omitted DL reception or UL transmission.
	Spreadtrum Communications ,vivo, OPPO, Apple



Taking into account the perspectives of companies, FL raise the following proposal:
[Proposal 2-6]: 

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

	DCM
	OK

	ETRI
	Do not support the proposal.

Even if we agree to the comment from Apple that “In other words, the defined Case 2 and Case 3 are to be applied for CPU occupation determination, including the CSI-RS dropping and UL channel carrying CSI report dropping.”, we think we should clarify that in the spec. Otherwise, there could be different understandings.

	Ericsson
	Ok

	TCL
	Ok

	Nokia
	OK

	LGE
	OK.

	OPPO
	OK

	ZTE
	OK.

	Huawei, HiSilicon
	As discussed in our paper, we do not see the issue for Periodic and non-initial SP-CSI feedback.

For initial SP-CSI or AP-CSI feedback, the problem may happen when the reception of PDCCH trigger the AP-CSI report is cancelled. However, it can be resolved by gNB implementation, e.g. avoiding transmitting triggering PDCCH which might be cancelled. Thus, we think the existing CPU occupation rules are not broken although there is penalty on the efficiency. 

	Apple
	OK.


Based on the input from companies, most companies think this issue is not one real issue, which doesn’t additional treating in NTN case. Hence, no additional discussion is needed. 

Tentative proposal 9 for offline: 
No enhancement is needed for this issue of CPU occupation due to omitted DL reception or UL transmission.

8 [high/open] Issue-3:Incorrect assumptions for the PUSCH reception with/without UCI multiplexing
8.1 Company views
	Contribution
	Observation/Proposals

	CMCC


	Observation 10:
The TA mismatch or the ambiguity due to the TA reporting granularity could cause incorrect assumptions for the PUSCH reception with/without UCI multiplexing. 



8.2 Initial proposal
[CMCC] proposed that there is a issues due to the TA mismatch or the TA reporting granularities, as illustrated in the figure below. 
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Figure 4 Potential issues for the UCI multiplexing in PUSCH
Considering the legacy rules that the DCI scheduled PUSCH transmission (PUSCH#1) would have a higher priority over the configured SPS PDSCH transmissions. And the HARQ-ACK of the SPS PDSCH transmission would be multiplexed in a PUSCH transmission (PUSCH#2). Depending on whether there would be an overlapped reception of SPS PDSCH and the dynamic PUSCH transmission, the assumption of the PUSCH reception in the later phase would be different. If the dynamic scheduled PUSCH is overlapped with the SPS PDSCH transmission. The SPS PDSCH transmission would be cancelled according to the current rule. And then the corresponding HARQ-ACK will not be multiplexed in the 2nd PUSCH transmission, according to the current specification (The details of the specification can be found in the Annex for reference). But if the PUSCH#1 will not overlap with the SPS PDSCH transmission, then the SPS PDSCH transmission would be carried out. And then the HARQ-ACK would be multiplexed within the PUSCH #2. It is clear to UE that whether the PUSCH#1 would collide with the SPS PDSCH and whether the multiplexing would happen for the PUSCH #2. However, it is not that clear to the gNB that whether the collision between PUSCH#1 and SPS PDSCH would happen, due to the TA mismatch or the ambiguity due to the TA reporting granularity. Without a clear assumption of whether the HARQ-ACK would be multiplexed with the PUSCH#2, the gNB cannot decode PUSCH#2.
Based on the above analysis, FL believes that the above problems can be classified as problems related to case2, with the difference that the impact of the collision is not only the current data, but also the next data. Since the CMCC is the only one asking the above issue, FL would like to seek your views on this issue.
[Proposal 3-1]: 
The issue of incorrect assumptions for the PUSCH reception with/without UCI multiplexing needs to be enhancement.
Please provide your views and comments.
	Company
	Comments and Views

	Nokia
	Suggest to first discuss how the gNB can be made aware of the UE’s TA and what the granularity would be.

	OPPO
	To us, gNB can detect the UCI based on multiplexing and not multiplexing two assumptions. We believe that in the current system there has already been such cases, where network needs to receive based on these two hypotheses, e.g., the DCI scheduling PUSCH#2 is not detected by the UE. Thus, no special treatment is needed for this issue.

	ZTE
	This issue is similar to the case where UE missed the detection of a PDCCH and corresponding PDSCH. Same UE behaviour can be expected.

	vivo
	We are not sure why this is a (new) issue. Even in the TN, a PDSCH scheduling DCI can be missed, then the UE may or may not carry the HARQ in a later PUSCH. So the situation is same, the gNB have to blind decode the PUSCH to handle such kind of issue.


Based on companies’ feedback, this issue doesn’t need additional consideration. So we can close it.
9 [high/open] Issue-4: Monitoring restrictions in HD-FDD operations  
9.1 Company views
	Contribution
	Observation/Proposals

	MediaTek Inc.
	Proposal 5: The DL subframes during which the UE is not required to monitor a PDCCH candidate are described in terms of downlink subframe timing indexing including a “-TA” term.


9.2 Initial proposal
In Rel-17 IoT NTN, NB-IoT Ues support HD-FDD mode. Feature Lead summarised RAN1 discussions on monitoring restrictions as below[2]:

Option 2 was RAN1 preference for specification. [MTK] have preference for Option 1 to include the “-TA” term due to finer gNB scheduler granularity of PUSCH compared to NPUSCH format 1 repetition units that can be several 10s of ms in typical NB-IoT NTN deployments in low SNR conditions with many repetitions required to close the UL link budget. 

FL believes that this issue is only a matter of text editing and that MTK is the only one that has raised the above issue, so it is not recommended to discuss it at this meeting.
According to the above summary, the following proposal is listed as follows:
[Proposal 4-1]: 
The issue of monitoring restrictions for HD-FDD RedCap/eRedCap UE is with low priority.
Please provide your views and comments.
	Company
	Comments and Views

	Nokia
	Not clear what this will cover in addition to the collision cases discussed above.

	OPPO
	Needs to be discussed on how to capture this. For example, IOT spec text can be used as a starting point.

	ZTE
	Fine with the proposal


Based on feedback, it will impact the final specification description for HD-FDD UE procedure. So in this stage, we don’t need much attention. 
10 Low priority issues
10.1 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.
Additional comment from Nokia:

	This is tightly coupled to the aspect of the gNB having a rough understanding of the timing advance applied on the UE side. It appears that companies suggesting that “UE can just update network of the applied TA” does not really consider (a) the amount of UL traffic needed for this, and (b) does not really consider the UE power consumption for providing very frequent updates from UE to network due to the satellite’s movement over the sky.


FL observation: UE location reporting actually has been agreed at RAN2 in Rel-17 NTN, so it could be one solution to address TA reporting issue, however, in current stage, how to enhance TA reporting is not one urgent thing before June plenary meeting, just focusing on the issue identification. 
10.2 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.
Additional comment from Nokia:

	A HD-FDD UE is expected to have breaks in the DL reception and UL transmission - which is given by the half duplex mode. For such case the UE is already suffering a throughput loss - and we would suggest that we do anything we can to preserve the throughput for the UE even for this case. Hence we find that it may be beneficial to look into this case as well.


FL observation: Improving the throughput of RedCap UE is not one essential issue.  
10.3 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 observation: not sure if it is essential issue for RedCap UE in NTN. Suggest further elaborating this issue in next meeting.  
10.4 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 observation: PUCCH capacity optimization is not one essential issue for feasibility check of RedCap UE.
10.5 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: image38.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 observation:  Not sure if it is a critical issue. Suggest further elaborating the descriptions. 
11 Appendix

	Contribution
	Observation/Proposals

	R1-2402004
Huawei, HiSilicon


	 Observation 1: The TA mismatch between UE and gNB can be as large as +/- 16ms based on the current TA reporting mechanism. Even by decreasing the granularity and increasing the frequency of TA report, it may still occur due to latency in securing and 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 of the NTN cell to request such resources.

Proposal 1: How to reduce the TA mismatch between FDD-HD RedCap UE and gNB can be considered in Rel-19 NTN.  

Observation 2: Based on existing TA reporting mechanism, avoiding error cases in Case 3 and Case 4 by conservative scheduling at gNB may result in significant per UE throughput degradation for FDD-HD Redcap UE due to the large TA mismatch.

Proposal 2: 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 3: 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 3: When there is TA mismatch between gNB and UE, the uplink throughput might be impacted either due to UL interference from the configured UL or by conservative scheduling at gNB.  

Proposal 4: 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 4: gNB can avoid scheduling dynamic UL in UL impacting period in which UL transmission might overlap with the reception occasion of SIB19. No need to define special handling rule for SIB19.

Proposal 5: 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 6: The issue of nominal TDW determination due to TA mismatch should be considered for PUSCH repetition type A when AvailableSlotCounting is enabled, TBoMS and PUCCH repetition.  

Proposal 7:  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 5: CPU occupation for periodic and semi-persistent CSI report is based on the configured DL CSI-RS/CSI-IM/SSB resource and configured PUSCH/PUSCH. The existing rule 1, 3, 4 and 5 can be reused by FDD-HD RedCap UE in NTN.

Proposal 8: 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. 


	R1-2402121
Spreadtrum Communications
	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

Observation 3.
The determination of collision, e.g. “a reception in a set of symbols” and “a transmission in any symbol from the set of symbols” takes TA(s) into account.

Observation 4.
The timeline of UL cancellation in case 1 has taken TA into account.  

Observation 5.
TX-Rx exclusion and switch gap in case 7 has taken TA into account.

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.

Proposal 6.
HD-FDD redcap in NR has already considered TA impact, so similar calcification of IoT-NTN does not need.



	R1-2402174
InterDigital, Inc.


	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 can not 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 can not always ensure that a dynamically scheduled UL transmission does not collide with a dynamically scheduled DL transmission for a HD-FDD RedCap NTN UE. 

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 whenever applicable. 

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: Study the multi-transmission collision scenarios for HD-FDD RedCap NTN operation. 
Proposal 4: Support the following:

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

· Enhanced TA reporting based upon collision detection.
Proposal 5: Support the resource configuration adaptation to avoid HD-FDD collisions.



	R1-2402260
vivo


	Observation 1: If the value of TA mismatch between gNB and UE is small, it is possible to avoid UL and DL collision by NW scheduling without much throughput loss of UE.
Observation 2: For Case 1, Case 2, and Case 5 to Case 7, the collision handling rule defined in TN can be reused in NTN.
Observation 3: 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 4: Considering multiple SIB19 occasions in the SI window, the gNB can guarantee at least one SIB19 occasion is not dropped.
Observation 5: If available slot counting is used, the gNB can simply configure the RV to zero for all the UL repetitions. If physical slot counting is used, the duration of the PUSCH transmission and RV are aligned between gNB and UE.
Observation 6: 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).
Observation 7: If the actual TDW determination is performed, the decoding of DMRS bundling can be up to gNB implementation. If the loss of throughput is critical, the gNB can perform scheduling without DMRS bundling configuration.
Observation 8: the CPU occupation due to omitted DL reception or UL transmission in TN can be reused in NTN.
Proposal 1: Collision rules for Case 1 to Case 7 defined in TN can be reused in NTN, and no more enhancement of the specification is needed.
Proposal 2: No new collision cases need to be specified.


	R1-2402344
OPPO


	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 calcuation 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. 


	R1-2402373
CATT


	Observation 1:  gNB may not be able to avoid the DL and UL collision via scheduling if accurate TA is not obtained. 
Observation 2:  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 3:  Slot counting will be misaligned between UE and gNB if accuarte TA is not obtained at gNB side. 
Observation 4:  Invalid symbol will be misaligned between UE and gNB if accuarte TA is not obtained at gNB side. 
Proposal 1: At least the existing rules defined for half-duplex UE in TN should be modified due to timing misalignment in NTN. 
Proposal 2: Case 3 and Case 4 should not be treated as the error case. The exising processing rule needs to be changed.
Proposal 3: RAN1 can consider the optimization of processing rule for case 1 and case 2 because that gNB may have inconsistent understanding with the UE regarding the existence of collision.
Proposal 4: Based on the current TA reporting mechanism, the processing rule of slot counting for UL repetition transmission colliding with SSB reception and invalid symbol determination for PUSCH repetition type B should be modifed. 


	R1-2402484
Samsung


	Conclusion 1: Cases 1, 2, 5 and 6 could be reused in NTN because current UE behavior is clear. However, it is likely that gNB uses resources inefficiently. 

Conclusion 2: Cases 4 and 7 could be reused in NTN by proper gNB implementation. However, it is likely that gNB uses resources inefficiently. 

Conclusion 3: For cases 1, 2, 4, 5, 6 and 7, gNB can utilize resource more efficiently if TA granularity is improved. 

Conclusion 4: Cases 3 is not workable in NTN (especially LEO) regardless of TA mismatch impact. 

Proposal 1: Support NTN-specific enhancement(s) for case 3. 

Proposal 2: Consider new granularity of TA reporting in order to avoid TA mismatch between gNB and UE.

Proposal 3: Consider unified enhancement for other specific cases if necessary.



	R1-2402524
China Telecom
	Observation 1: TA misalignment may result in a different understanding between gNB and UE in Case 1, which Observation 1: TA misalignment may result in a different understanding between gNB and UE in Case 1.
Proposal 1: To address the inconsistent understanding between gNB and UE in Case 1, at least the following two potential solutions can be considered.

· Potential Solution 1: Leave it to gNB implementation, i.e., consider the above inconsistent understanding as packet loss and wait for the subsequent transmission occasion.

· Potential Solution 2: Enhance 
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Observation 2: TA misalignment may result in a different understanding between gNB and UE in Case 2.
Proposal 2: To address the inconsistent understanding between gNB and UE in Case 2, at least the following two potential solutions can be considered.

· Potential Solution 1: Cancel reception of configured DL as defined in Rel-17 Redcap, without any updates.

· Potential Solution 2: Rely on gNB implementation. Avoid the above situation by increasing the gap with taking 
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 into consideration.
Proposal 3: The collision rules defined for at least Cases 1, 2, 5, and 6 in Rel-17 RedCap can be reused as a baseline, while existing handling rules should be updated for Cases 3 and 4.

Proposal 4: At least the following three potential solutions can be considered for error cases in Case 3 and Case 4. The granularity of the TA report and scheduling of gNB need to be further considered.

· Potential Solution 1: No enhancement. Leave it to gNB implementation (e.g., considering 
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 or offsetThresholdTA).

· Potential Solution 2: Support smaller granularity of the TA report (e.g., a symbol duration).

· Potential Solution 3: UE reports additional information to gNB.

Proposal 5: Potential Solution 1 should be deprioritized in GSO, while Potential Solution 2 should be deprioritized in NGSO.

Proposal 6: At least the above two potential collision rules can be considered when SIB19 reception collides with UL transmission.



	R1-2402581
CMCC


	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:
It may happen that the configured UL and DL confliction due to the change of the propagation delay and the change of overlapped slots in NTN, which is Case 3. 
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, 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:
It is hard to separate the SIB19 reception from the other SIB information. Then it can not protect the SIB19 only from the DL/UL collision issues. 
Observation 10:
The TA mismatch or the ambiguity due to the TA reporting granularity could cause incorrect assumptions for the PUSCH reception with/without UCI multiplexing. 
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. Then there are still issues for Case 1 and Case 2 to work under NTN scenarios. 
Proposal 2:
It should further discuss and solve the issues of the uplink reporting overheads of TA under current specification in the NTN scenarios. 
Proposal 3:
Case 3, i.e. Semi-statically configured DL reception collides with semi-statically configured UL transmission, needs more enhancements to handle the issue, which cannot be solved by reusing the existing rules. 
Proposal 4:
Case 4 need more enhancements to avoid the confliction, which cannot be solved by reusing existing rules. 
Proposal 5:
No specific enhancements are needed for Case 5 and Case 6 in the NTN scenarios. 
Proposal 6:
There is no need to further enhance Case 7 in the NTN scenarios. 
Proposal 7:
It should be further discussed whether to enhance the SIB19 reception separately from other SIB information. 
Proposal 8: 
Slot counting, invalid symbols and the actual TDW determination can be discussed for the further enhancements. 
Proposal 9:
It should be further study how to resolve the issue of TA mismatch and the ambiguity due to the TA reporting granularity in NTN.
Proposal 10:
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.


	R1-2402623
ZTE


	Observation 1: Existing handling rules for UL-DL collision are specified based on absolute timing, which has already considered the TA impact.

Proposal 1: Existing handling rules for UL-DL collision can be reused without update.

Proposal 2: For case 1 and case 2, no need of enhancement is foreseen with existing handling rules.

Observation 2: For case 3 and case 4, the error cases can be avoided by proper gNB scheduling.

Proposal 3: For error cases in case 3 and case 4, no need of enhancement.

Observation 3: SIB19 reception colliding with UL transmission belongs to case 1 and case 4 and can be handled by existing handling rules.

Proposal 4: The case of SIB19 reception colliding with UL transmission can be handled by existing specification and no need of enhancement.

Proposal 5: 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: image45.png]Ny T.+ TAyfrsethreshold
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(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 6: 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: image49.png]Ny T.+ TAyfrsethreshold



 or [image: image51.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 7: For actual TDW determination, existing events for RedCap UE can be reused.



	R1-2402656
xiaomi


	Observation 1: The UE behaviours for handling the collision cases 1, 2, 5, 6 and 7 defined in the existing spec can be reused.

Observation 2: No enhancement is needed to handle the SIB19 reception collides with UL transmission.

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



	R1-2402729
Honor
	Observation 1: For HD-FDD RedCap/eRedCap UEs with NR NTN operating, UE behaviours for all the cases except for case 3 and 4 can be reused.

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

Observation 3: When AvailableSlotCounting is not enabled, there is no issue when UL repetition or TBoMS transmissions colliding with SSB reception.
Observation 4: Supporting PUSCH repetition type B for HD-FDD UE in NTN is unnecessary.

Proposal 1: Enhanced TA report mechanism should be studied in R19 NTN.

Proposal 2: Specify HD-FDD UE behavior in collision case 3 and case 4 in NR-NTN.

Proposal 3: The HD-FDD UE can select based on its implementation whether to either transmit UL signal/channel or receive SIB19.

Proposal 4: Deprioritize the normative work for supporting PUSCH repetition type B for HD-FDD UE in NTN.



	R1-2402812
LG Electronics


	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).


	R1-2402903
Apple


	Proposal 1: For the collision in case 3 and Case 4, a new priority rule could be defined or left to UE implementation to transmit the UL or receive the DL.   

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

Proposal 2: Study further available slot determination for the available slot-based counting for HD-FDD (e)RedCap UE operation in NTN.

Proposal 3: Study further invalid symbol determination for 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 priority rules defined for Case 2 and Case 3 can be re-used for CPU occupation determination.  



	R1-2402935
MediaTek Inc.
	TA misalignment for Case 1-4:

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. 

Observation 2: In typical UE operations, the satellite ephemeris acquisition on SIB19 only needs to be sporadically done every few tens of seconds. 

Observation 3: The probability of an UL transmission colliding with SIB19 when the UE needs to re-acquire SIB9 is very low. 

Observation 4: Potential collision of UL transmission with SIB19 when UE needs to re-acquire satellite ephemeris can be avoided by UE implementation, as the UE knows when it is expected to transmit based on configured grant or dynamic grant. 

Proposal 2: The legacy specification for control and data of reduced capability half-duplex UE in Rel-17 specifications in TS 38.213 and TS 38.214 are sufficient to handle potential DL/UL collisions in Case 1-4. 

TA misalignment for Case 5:

Observation 5: The general rule for control and data of reduced capability half-duplex UE in Rel-17 NR NTN specifications in TS 38.213 and TS 38.214 is to “drop” the PUSCH transmission if it precedes/starts before a SS/PBCH block or follows / end after a SS/PBCH block with a duration in time or gap in symbols or Tc as specified. 

Proposal 3: The legacy specification for control and data of reduced capability half-duplex UE in Rel-17 NR specifications in TS 38.213 and TS 38.214 are sufficient to handle potential DL/UL collisions in Case 5. 

TA misalignment for Case 6:

Observation 7: The general rule for reduced capability half-duplex UE in Rel-17 NR NTN specifications in TS 38.213 is that based on its implementation whether to either transmit the PRACH or the MsgA PUSCH or receive the PDSCH, or the CSI-RS, or the PL RS, or the PDCCH, or the SS/PBCH blocks.

Proposal 4: The legacy specification for control and data of reduced capability half-duplex UE in Rel-17 NR specifications in TS 38.213 and TS 38.214 are sufficient to handle potential DL/UL collisions in Case 6. 

TA misalignment for Case 7

Proposal 5: The DL subframes during which the UE is not required to monitor a PDCCH candidate are described in terms of downlink subframe timing indexing including a “-TA” term.

Proposal 6: A small Guard Period Around the start / end of UL transmission can be configured to allow time in the redcap/eRedCap UE with HD-FDD mode for RF re-tuning and symbol/slot alignment in case the gNB does not have up to date knowledge of the UE-specific TA to handle potential DL/UL collisions in Case 7.



	R1-2403004
Ericsson


	Observation 1
For Case 1 there are several configurations (e.g., “Periodicity of an UL transmission without UL grant for type 1 and type 2”, “timeDomainAllocation”, etc) and assumptions (e.g., UE-specific/cell-specific Koffset) that can be combined to produce different scenarios. The proponent of updating Case 1 should elaborate on the exact configuration setup that may lead to an issue (if any) as to perform further investigations.
Observation 2
For Case 2 there are several configurations (e.g., SPS periodicities) and assumptions (e.g., UE-specific/cell-specific Koffset) that can be combined to produce different scenarios. The proponent of updating Case 2 should elaborate on the exact configuration setup that may lead to an issue (if any) as to perform further investigations.
Observation 3
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 4
In relation with the previous observation, legacy 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 5
In addition to what is mentioned in the previous observation, the standard 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 6
Case 3 can be further investigated, and if an issue were found for HD-FDD (e)RedCap UE in NTN, then 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 7
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 8
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 9
Case 4 can be further investigated, and if an issue were found for HD-FDD (e)RedCap UE in NTN, then 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 has been stated that the collision analysis should be performed “taking into account TA mismatch between actual TA used by UE and assumed TA at the gNB based on available TA report”. On this matter, if the TA mismatch were too large, it will cause problems in first place to the UL transmission (e.g., UL slots scheduled for data could occur earlier in time than the DL slot in which the scheduling is received), even before such UL transmission could possibly collide with SSB.
Observation 11
In relation with the previous observation, if we are already at the point of analysing a collision, that means the "TA mismatch" is not that severe, e.g., in worst case the cell-specific Koffset applied making possible the UL transmission to happen, making UL slots scheduled for data won’t occur earlier in time than the DL slot in which the scheduling is received.
Observation 12
For Case 5 there are several configurations (e.g., SSB periodicity) and assumptions (e.g., UE-specific/cell-specific Koffset) that can be combined to produce different scenarios. The proponent of updating Case 5 should elaborate on the exact configuration setup that may lead to an issue as to perform further investigations.
Observation 13
PRACH occasion for the PRACH transmission in NTN accounts for the cell-specific Koffset. Thus, unless a specific issue were identified it seems possible to re-use in NTN the legacy rule for HD-FDD RedCap associated to case 6.
Observation 14
In our understanding “Case 7: Collision due to direction switching”, was not specified as a separate rule into the technical specifications, since it is rather one aspect that is part of other collision rules.
Observation 15
In relation with the previous observation, the “Collision due to direction switching” concerns to the following back-to-back DL/UL situations:
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a)
There is an UL transmission that follows a DL reception, without a gap or with a gap that is shorter than the DL-to-UL switching time (i.e., ).
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b)
There is a DL reception that follows an UL transmission, without a gap or with a gap that is shorter than the UL-to-DL switching time (i.e., ).







Based on the discussion in the previous sections we propose the following:

Proposal 1
Re-use for HD-FDD (e)RedCap UEs in NTN the legacy procedure associated to “Case 1” (i.e., Dynamic DL is prioritized), unless a specific issue were identified even after accounting for legacy functionalities that can be used to alleviate issues, for example:

Cell-specific Koffset

UE-specific Koffset

TA reporting

Semi-static UL
o
Configure Grant (CG) PUSCH:

“Periodicity” of an UL transmission without UL grant

“timeDomainAllocation” start symbol and length and PUSCH

“pusch-RepTypeIndicator” PUSCH repetition type A or the behavior for PUSCH repetition type B.
o
SRS

“SRS-PeriodicityAndOffset”

“nrofSymbols” (number of OFDM symbols) and “startPosition”
Proposal 2
Re-use for HD-FDD (e)RedCap UEs in NTN the legacy procedure associated to “Case 2” (i.e., Dynamic UL is prioritized, and configured DL is dropped), unless a specific issue were identified even after accounting for legacy functionalities that can be used to alleviate issues, for example:

Cell-specific Koffset

UE-specific Koffset

TA reporting

Semi-static DL
o
SPS PDCSCH

“Periodicity”
o
CSI-RS

“CSI-ResourcePeriodicityAndOffset”
Proposal 3
For Case 3, study if for a HD-FDD (e)RedCap UEs in NTN it is possible to guarantee that “at least one paging occasion” (Type-2-PDCCH CSS set configuration) won’t overlap with configured-grant based PUSCH transmission.

If an issue were found, then 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 4
For Case 4, study if for a HD-FDD (e)RedCap UEs in NTN the “dynamically scheduled DL reception” will be prone to a high collision rate with “dynamic scheduled UL transmission”.

If an issue were found, then 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.
Proposal 5
Further study “Case 5” towards determining whether there is any specific scenario foreseen to incur in any potential issue, even after accounting for legacy functionalities that can be used to alleviate issues, for example:

Cell-specific Koffset

UE-specific Koffset

TA reporting

SSB periodicity {ms5, ms10, ms20, ms40, ms80, ms160}

UL-to-DL switching, SSB, and DL-to-UL switching together utilize only 6 symbols in the time-domain. If a slot is not counted when a symbol is in proximity with those 6 symbols, then there is already certain margin since there are 14 symbols per slot.
Proposal 6
Re-use for HD-FDD (e)RedCap UEs in NTN the legacy procedure associated to “Case 6” (i.e., It is up to UE implementation whether to receive DL or transmit PRACH/MsgA), unless a specific issue were identified.
Proposal 7
The “Case 7: Collision due to direction switching” is studied as part of collision rules to be down-selected for further investigation, rather than studying it separately since “Case 7” was not specified as a separate rule into the technical specifications.



	R1-2403030
ETRI


	Observation 1. Due to the 1 msec granularity of TA report MAC CE for NTN, the network may have a certain level of ambiguity on the time reference for the half-duplex (HD) prioritization rule given that the reported TA value may represent multiple uplink slots rather than a single fixed slot.

Observation 2. A new HD prioritization rule is needed for collision between higher-layer configured DL reception and higher-layer configured UL transmission in case of NTN. 

· Otherwise, GP over multiple slots is required for every interval between the configured DL and configured UL. 

Observation 3. A new HD prioritization rule is needed for collision between PDCCH CSS monitoring and higher-layer configured UL transmission in case of NTN. 

· Otherwise, GP over multiple slots is required for every interval between the PDCCH CSS and configured UL. 

Observation 4. 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 5. 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 6. 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 clarify the following for CSI measurement and report of NTN HD UE: 

· If one or more of the CSI-RS/CSI-IM/SSB occasions are omitted for NTN HD UE, the corresponding CSI report shall be omitted and the corresponding CPU occupation shall be released.

Proposal 2. Send an LS to RAN to inform that specification supports are required for NTN HD UEs at least in the following scenarios:

· Ambiguous location of DL-UL colliding slot(s) due to the 1 ms granularity of UE-specific TA reporting value.

· High time/frequency resource overhead to avoid collisions between DL reception and UL transmission, which are configured by dedicated higher layer signaling, respectively

· High time/frequency resource overhead to avoid collisions between PDCCH CSS and UL transmission configured by dedicated higher layer signaling

· Clarification on the CPU occupation for a CSI report, while the reception of corresponding CMR and/or IMR is dropped due to the HD prioritization rule

· Clarification on the CPU occupation for a CSI report, while the transmission of corresponding PUCCH or PUSCH is dropped due to the HD prioritization rule

· Unnecessary scheduling restriction for HARQ-disabled PDSCH, while reception of the PDSCH is dropped due to the HD prioritization rule



	R1-2403039
TCL
	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: 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.



	R1-2403081
Nokia, Nokia Shanghai Bell


	Observation 1: In 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 and the trigger threshold for the reporting have 0.5 ms granularity

Observation 4: Stationary UE Timing Advance reporting caused by satellite movement results in 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 UE needs a valid SIB19 to precompensate uplink transmissions in NTN and thereby have valid UL synchronization.

Observation 8: There may be a large number of PDCCH monitoring occasions for SIB19 scheduling within a SIB19 validity duration.

Observation 9: 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 10: A higher number of HARQ processes may also result in higher RedCap UE complexity and cost.

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

Proposal 2: RAN1 to discuss a collision rule that enables RedCap UEs operating in NTN to prioritize SIB19 reception over dynamic uplink transmissions in a subset of the occasions in each SI window.

Proposal 3: 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 4: RAN1 to discuss the UE reports 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 5: RAN1 to discuss the support of HARQ feedback disabling as well as increased amount of HARQ processes for RedCap UEs operating in NTN.

Proposal 6: Inform TSG RAN and RAN2 that there may be potential issues to address with respect to RedCap UEs operation in NTN.


	R1-2403161
CAICT
	Proposal 1: It is not preferred to avoid DL and UL collisions 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: For the case of SIB19 reception collides with UL transmission, SIB19 reception is prioritized. Further considerations are needed about the priority of UL transmission and other SIBs which are within the same SI with SIB19. How to guarantee the PDCCH for SIB19 scheduling should also be considered.

Proposal 6: For the issues that slot counting for UL repetition transmission colliding with SSB reception, invalid symbol determination for PUSCH repetition type B, and actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling, further standardization solutions are needed.


	R1-2403212
Qualcomm Incorporated


	Observation 1: Avoiding the collision of DL SIB19  and PUSCH by gNB scheduling may not always be possible. Consequently, enhancement is needed to ensure opportunities for half-duplex UEs to read SIB19. 

Observation 2: Treating Cases 3, 4, and collision of semi-static DL and a valid RO (part of Case 6) as error cases is not desirable for HD-FDD UEs in NR NTN.

Observation 3: Enhancement is needed for resource determination for PUSCH  repetition and TBoMS when collision with SSB is possible.

Observation 4: Enhancements to enable more accurate knowledge of TA at gNB can significantly improve the throughput and enable more PDCCH transmission opportunities.

To solve the issues, we have the following proposals:

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, support a new UE specific TA report with the granularity of the duration of a UL symbol.  

Proposal 5: For HD-FDD UEs in NR NTN, support UE report of TA drifting rate together with the enhanced UE specific TA report.



	R1-2403259
NTT DOCOMO, INC.


	Observation 1:

· There are cases in TN where RedCap/eRedCap UEs do not assume TX/RX overlap (i.e., Case 3 and Case 4) and thereby NW schedular in TN avoids the situations.

Observation 2:

· It should be assumed that gNB does not know when DL/UL overlap at UE side will occur and will not occur.
· It is impossible to avoid efficiently TX/RX overlap by the existing specification and/or NW implementation.
Proposal 1:

· For HD-FDD RedCap/eRedCap UE,
· Introduce enhancement for the following.
· Case 3, Case 4
· SIB19 reception collides with UL transmission 

· Actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling 

· For slot counting of PUSCH repetitions, UE assumes AvailableSlotCounting is not provided.
Proposal 2:

· For HD-FDD RedCap/eRedCap UE, no enhancement is necessary for the following.
· Case 1, Case 2, Case 5, Case 6, Case 7
· Slot counting for UL repetition transmission colliding with SSB reception

· Invalid symbol determination for PUSCH repetition type B

Proposal 3:

· For HD-FDD RedCap/eRedCap UEs in FR1-NTN, discuss at least the following options for enhancement.

· Opt. 1: Define new TX/RX prioritization rule.
· Opt. 2: Define report of overlap occurrence.
· Opt. 3: Enhance TA report.

Observation 3:

· 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 4:

· It seems that it is better to discuss whether/how to enhance capacity of common PUCCH for RedCap/eRedCap UE.
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When the UE changes from receiving on the DL to transmitting on the UL (or vice versa), immediately before/after the DL/UL switch the UE is not required to monitor an NPDCCH candidate in some DL subframes. The designation of these subframes in the spec needs to take the “effect” of the TA into consideration. There may be multiple ways to capture this in the specifications for (at least) Cases 1 to 6. Two options (in principle) are described below, to guide the spec editor to capture this as best he/she sees it. Examples of where the changes may apply for cases 1 to 6 can be found as examples in appendix A in R1-2112554.


Option 1: The DL subframes during which the UE is not required to monitor an NPDCCH candidate are described in terms of downlink subframe timing. This would typically involve inserting a “-TA” term in their indexing.


Option 2: The DL subframes during which the UE is not required to monitor an NPDCCH candidate are described in terms of uplink subframe timing using the indexing of the UL subframes that coincide in time with the DL subframes in question.
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