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1 Introduction
As described in RP-234078[1], 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.

The feature of supporting reduced capabilities was introduced in R17, which is divided into duplex UE and half duplex UE. Duplex terminals can send and receive data simultaneously, and their application is natural to NR NTN. And half duplex UEs discuss the following collision handling rules in R17 because UE cannot send and receive data simultaneously:
	Agreements:
· For HD-FDD operation for RedCap UEs, collisions may be addressed or alleviated with proper scheduling. The following Cases of potential collisions can be further studied to see if any change to the current specs is necessary:

· Case 1: Dynamically scheduled DL reception vs. semi-statically configured UL transmission

· e.g., dynamic PDSCH or CSI-RS collides with configured SRS, PUCCH, or CG PUSCH
· Case 2: Semi-statically configured DL reception vs. dynamically scheduled UL transmission
· e.g., PDCCH or SPS PDSCH collides with dynamic PUSCH or PUCCH

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

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

· Case 5: Configured SSB vs. dynamically scheduled or configured UL transmission

· e.g., PUSCH, PUCCH, PRACH, SRS

· Case 8: Dynamic or semi-static DL vs. valid RO

· Case 9: Collision due to direction switching
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3 Proposals for online discussion 
Proposal 1-6:  

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: 
· 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 issues can be further considered for (e)RedCap HD-FDD UEs
· No handling rule at the UE for error cases in case 3 and case 4
· SIB19 reception collides with UL transmission 
· Slot counting for UL repetition transmission colliding with SSB reception 
· Actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling 
Note: Both GSO and Non-GSO should be considered.
4  [high/open] Issue-1: TA misalignment
4.1 Company views
Considering the large RTT in NTN, many companies provide views on TA misalignment. 
	[Huawei, HiSilicon]

Observation 2: Adopting a similar solution to that of TN to avoid a potential collision, the UL resource for a cancelled UL transmission due to collision with DL reception cannot be scheduled to other UEs because of the misalignment between the TA last known to gNB and the actual TA used by the UE.
[vivo]

Observation 2: An uplink transmission may collide with a downlink transmission due to the different understanding of timing between the UE and gNB if gNB does not know the updated TA. The following cases may occur in the NTN scenario 
· Case 1: Collision between semi-static downlink and configured uplink of a UE
· Case 2: Collision between dynamically scheduled downlink and dynamically scheduled uplink of a UE
· Case 3: Collision between dynamically scheduled downlink and configured uplink of a UE
· Case 4: Collision between semi-static downlink and dynamically scheduled uplink of a UE

[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, 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. .
Proposal 2:
It is proposed to discuss the potential collision issues of HD-FDD Redcap UEs in the FR1-NTN 
· Without the knowledge of the propagation delay or TA, it is hard for gNB to schedule a transmission since it is not aware of whether there will be a collision at the UE side. 
· Since the overlapped uplink slots and downlink slots will change according to the location of the satellite, it is also possible that the configured transmissions would also collide with the configured receptions at the UE side. 
[CATT]

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

Proposal 1: RAN1 is to be further checking if the following issues are valid due to the impact to RedCap UE performance:

· gNB may not do suitable scheduling to avoid collision issue based on current TA reporting mechanism 

· Slot counting in UL configured grant case will be mis-aligned between UE and gNB if gNB can’t get the accurate TA reporting

[OPPO]

Proposal 1: TA misalignment should be considered when determining if there is any collision between DL and UL transmissions for a HD-UE with NR-NTN.
[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 or timing advance for that UE.

Observation 3: There may be a large variance among UEs w.r.t RTT and timing advance in NTN networks.

[Nokia, Nokia Shanghai Bell]

Observation 1: In TN the base station can calculate when a UE will receive and transmit based on the Timing Advance controlled by the base station. 

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

Observation 1
Due to large RTTs in NTN, the TA can be substantial, which means that an UL subframe can be transmitted up to several hundred milliseconds before the corresponding DL subframe.




It is worth mentioning that TA misalignment is not considered for a HD-UE when determining whether there is any collision between DL and UL transmissions for the above Cases, according to the conclusion made in RAN1#104bis-e.

	Conclusion: Enhancement for potential UL and DL collision handling due to TA misalignment is not considered for Type-A HD-FDD operation of RedCap UEs. 


[OPPO, CATT, MTK, Ericsson, CMCC, QC, Apple, Samsung, LG] proposed that the impact of TA misalignment in NR-NTN is much greater than that in NR-TN. So from the FL prospective, TA impact should be considered in NTN collision handling.
[Proposal 1-1]: 

TA misalignment between gNB and UE should be considered when determining if there is any collision between DL and UL transmissions for a HD-UE in NR-NTN.
By checking the collision rules in TN, many companies provide views on rules of error Case (Case 3 and Case4).
	[Spreadtrum Communications]

Observation 5.
The UE TA auto compensation has impact to DL/UL collision, gNB may not be able to avoid the overlapping between DL and UL, e.g. case 3, 4.

Proposal 1.
Further study the collision case 3 and 4, if gNB may not be able to avoid the overlapping between DL and UL, due to UE TA auto compensation.
[vivo]

Observation 1: In Rel-17 RedCap, Case 1 and Case 2 of a UE are not expected and should be avoided by the gNB implementation. The collision handling rules of Case 3 and Case 4 of a UE are specified.
Observation 2: An uplink transmission may collide with a downlink transmission due to the different understanding of timing between the UE and gNB if gNB does not know the updated TA. The following cases may occur in the NTN scenario 
· Case 1: Collision between semi-static downlink and configured uplink of a UE
· Case 2: Collision between dynamically scheduled downlink and dynamically scheduled uplink of a UE
· Case 3: Collision between dynamically scheduled downlink and configured uplink of a UE
· Case 4: Collision between semi-static downlink and dynamically scheduled uplink of a UE

[CMCC]

Observation 4:
It may happen that the configured UL transmissions would collide with the configured DL receptions, due to the change of the overlapped uplink and downlink slots.
[CATT]

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

Proposal 1: RAN1 is to be further checking if the following issues are valid due to the impact to RedCap UE performance:

· gNB may not do suitable scheduling to avoid collision issue based on current TA reporting mechanism 

· Slot counting in UL configured grant case will be mis-aligned between UE and gNB if gNB can’t get the accurate TA reporting

[xiaomi]

Observation 2: For case 1 and 2, the collision issue can be handled by the gNB’s implementation.

Proposal 1: Normative work may not be needed for supporting HD-FDD operation of the Redcap in NTN scenario.
[LG Electronics]

Proposal 1: RAN1 conclude that no essential change of RAN1 specification is needed to support Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands.
[OPPO]

Proposal 2: Regulate UE behaviors for dynamical DL vs. dynamical UL collisions and semi-statical DL vs. semi-statical UL collisions for a HD-UE with NR-NTN.

[Apple]

Proposal 1: RAN1 is to further study whether a new collision rule is needed for case 3, i.e., Semi-statically configured DL reception vs. semi-statically configured UL transmission.
[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. 

Proposal 1. Send an LS to RAN to inform that specification supports are required for NTN HD UEs at least in the following scenarios:

· 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

[Qualcomm Incorporated]

Observation 2: Treating collisions as error cases is not desirable for HD-FDD UEs in NR NTN.

To solve the issues, we have the following proposals:

Proposal 2:  For HD-FDD UEs in NR NTN, UE cancels the UL transmission or drops the DL reception for the collisions defined as error cases in Rel-18. 

· Support network configuration of dropping DL reception or cancelling 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 and Case4 in TN can be reused in NTN.
	ZTE,Xiaomi, Samsung,LG

	The collision rule of Case3 in TN can not be reused in NTN.
	Spreadtrum, Huawei, vivo ,CATT,OPPO,DCM, Samsung,QC, CMCC, Apple, ETRI

	The collision rules of Case4 in TN can not be reused in NTN.
	Spreadtrum, Huawei, vivo ,CATT,OPPO,DCM, Samsung,QC


In addition, [ ZTE] raised For HD-FDD RedCap over NTN not supporting TA report, UL-DL collision can be avoided by gNB scheduling based on cell-specific Koffset.
From FL’s perspective, comparing the timing advance of NTN and TN, due to the movement of satellites, the timing advance of the service link between the satellite and the UE is estimated by the UE itself. Although the gNB can obtain TA values through TA reporting, due to the current granularity of 1ms reported by TA, the gNB cannot obtain accurate TA used by UE and has not the knowledge that at what time and which transmissions would be collided at the UE side. Since the rules for Cases 3 and 4 mentioned above are to avoid collisions through the scheduling of gNB, it may be difficult for the gNB in NTN, as the gNB may not be able to determine whether the UE is located in the uplink or downlink slot. For example, As shown in Figure 1, the TA value reported by the UE is 4ms, the UE can work well when gNB schedules based on the reported value where the UE-specific koffset is configured as 4 slots assuming that SCS is 15kHz. However, as the satellite moves, the distance between the satellite and UE constantly changes, causing the actual TA value used by UE to increase or decrease. When the gNB still schedules according to the outdated reported value, there will be a collision on the UE side, as shown in orange and grey in the figure, where blank indicates no scheduling.
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Figure 1: HD collision in NTN
FL would like to ask whether the collision rules of Case3 and Case4 in TN need some modification to avoid the collision. If total relying on gNB scheduling, it will cause either waster resource or put higher implementation complexity. .
[Proposal 1-2]: 

Whether the collision rules of Case3 and Case4 in TN are not applicable in NTN if TA mislignment occurs?
Option1:YES

Option2:
NO

By checking the collision rules in TN, many companies provide views on rules of Case 1 and Case2.
	[Spreadtrum Communications]
Observation 4.
For HD-FDD RedCap UEs and eRedCap UEs with NR NTN operating, UE behaviour for all the cases except for case 3 and 4 can be reused.
[Huawei, HiSilicon]

Proposal 1: At least the priority rules to cancel UL transmission or DL reception at UE side in the cases of DL/UL overlapping (case 1/2/5/8) and back-to-back non-overlapping symbols without sufficient gap (case 9), as defined in clause 17.2 of TS38.213, are reused by 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.  
[vivo]

Observation 1: In Rel-17 RedCap, Case 1 and Case 2 of a UE are not expected and should be avoided by the gNB implementation. The collision handling rules of Case 3 and Case 4 of a UE are specified.
Observation 2: An uplink transmission may collide with a downlink transmission due to the different understanding of timing between the UE and gNB if gNB does not know the updated TA. The following cases may occur in the NTN scenario 
· Case 1: Collision between semi-static downlink and configured uplink of a UE
· Case 2: Collision between dynamically scheduled downlink and dynamically scheduled uplink of a UE
· Case 3: Collision between dynamically scheduled downlink and configured uplink of a UE
· Case 4: Collision between semi-static downlink and dynamically scheduled uplink of a UE

[xiaomi]

Observation 1: For case 3, 4 and 5, the UE behaviours for handling the collision cases defined in the spec can be reused.

Proposal 1: Normative work may not be needed for supporting HD-FDD operation of the Redcap in NTN scenario.
[OPPO]

Proposal 1: TA misalignment should be considered when determining if there is any collision between DL and UL transmissions for a HD-UE with NR-NTN.

Proposal 2: Regulate UE behaviors for dynamical DL vs. dynamical UL collisions and semi-statical DL vs. semi-statical UL collisions for a HD-UE with NR-NTN.

[LG Electronics]

Proposal 1: RAN1 conclude that no essential change of RAN1 specification is needed to support Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands.
[Apple]

Observation: The collision rules defined for Cases 1, 2, 4, 5, 8, and 9 in Rel-17 RedCap can be re-used for HD-FDD RedCap and eRedCap UE with NR NTN operation.

Proposal 1: RAN1 is to further study whether a new collision rule is needed for case 3, i.e., Semi-statically configured DL reception vs. semi-statically configured UL transmission.
[MediaTek Inc.]

Proposal 1: Existing solutions in legacy Release 17 specifications in NR NTN can be used as baseline to support redcap/eRedCap Half-Duplex FDD UE operations in Release 19 NR NTN. 
[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.


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

	Design option
	Proponent(s)

	The collision rules of Case1 and Case2 in TN can be reused in NTN.
	Spreadtrum, Huawei, Xiaomi,OPPO,LG,Apple,MTK

	The collision rule of Case1 and Case2 in TN can not be reused in NTN.
	vivo,QC


[vivo] also thinks that for Case 1, UE should cancel all or part of the configured uplink transmissions to avoid collision if the first symbol of the UL transmission occurs Tproc.2 later than the last symbol of a PDCCH reception. If the first symbol of the UL transmission occurs within Tproc.2 relative to the last symbol of a PDCCH reception, the UE would cancel the scheduled downlink transmission. The Tproc,2 is the PUSCH preparing time for UE processing capability. For Case 2, the semi-static downlink would be canceled. The uplink timing and downlink timing are aligned in the gNB.
Some examples of collision handling in Case 1 in Figure 2 and Case 2 in Figure 3:
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Figure 2 An example of collision handling in Case 1 in TN
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Figure 3 An example of collision handling in Case 2 in TN
[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.

When a collision occurs as in Case1 and Case2 in TN, dynamic scheduling has a higher priority. FL would like to ask whether the collision rules in TN can be reused in NTN.

[Proposal 1-3]: 

Whether the collision rules of Case1 and Case2 in TN are not applicable in NTN if TA mislignment occurs?

Option1:YES

Option2:
NO

For the other case except Case1,2,3,4, the collision rules of Case1 and Case2 in TN can be reused in NTN based on the views of companies.
To address the above issues where error Cases (Case 3 and Case 4) are not applicable to NTN, Several companies have proposed to enhance the accuracy of TA reporting,such as TA reporting in a granularity of symbols[OPPO, QC], TA drift rate reporting together with TA report[QC]. [Huawei]holds a negative view on it as it will introduce more signalling overhead and would not resolve the resource waste issue.[DCM] proposed to define new rules for these error Case, such as depending on UE implementation instead of depending on gNB[OPPO].
To address the issue of misaligment, [MTK]proposed that 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. [InterDigital] proposed that further research is needed to address the issue of network unaware UE timing advance during initial access. [vivo] proposed that A new timing offset between gNB and UE can be defined to align the understanding between gNB and UE. For example, for Case 1, if the first symbol of the UL transmission occurs at least the sum of Tproc.2 and the timing offset later than the last symbol of a PDCCH reception, UE should cancel all or part of the configured uplink transmissions to avoid collision. If the first symbol of the UL transmission occurs within the sum of Tproc.2 and timing offset relative to the last symbol of a PDCCH reception, the UE should cancel the scheduled downlink transmission. To ensure times for UEs to read SIB19, [QC] proposed that 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, and during the above configured SIB19 SI windows, it’s up to UE to follow the existing collision rules or prioritize the reception of SIB19.
To address the issue of TA misalignment between gNB and UE, there are two solutions: one is conservative scheduling of gNB, which will result in a significant waste of resources and a decrease in capacity; another approach is for UE to report additional information to assist gNB in making more appropriate scheduling to avoid collisions as much as possible. As this is the first meeting in R19, FL does not recommend discussing detailed scheme, only determining whether it is necessary to enhance.
[Proposal 1-4]: 

Further enhancement is needed to address the issue of TA misalignment between UE and gNB in NTN.
4.2 Initial proposal
According to the above summary, the following proposals are listed as majority views:

[Proposal 1-1]: 

TA misalignment between gNB and UE should be considered when determining if there is any collision between DL and UL transmissions for a HD-UE in NR-NTN.
[Proposal 1-2]: 

Whether the collision rules of Case3 and Case4 in TN are not applicable in NTN if TA mislignment occurs?

Option1:YES

Option2:
NO

[Proposal 1-3]: 

Whether the collision rules of Case1 and Case2 in TN are not applicable in NTN if TA mislignment occurs?

Option1:YES

Option2:
NO

[Proposal 1-4]: 

Further enhancement is needed to address the issue of TA misalignment in NTN between UE and gNB. 
Please provide your views and comments.

	Company
	Comments and Views

	OPPO
	Proposal 1-1: Support.
Proposal 1-2: Support Option 1.

Proposal 1-3: Support Option 2. The issue of reading SIB19 can be discussed separately.
Proposal 1-4: Support.

	DCM
	1-1: OK, but intention of ‘TA misalignment’ should be clarified sufficiently.

1-2: Option 1

1-3: Option 2. UE behaivor is defined in the current spec, so we do not see any critical issue.

1-4: same comment with 1-1 above.

	Honor
	Proposal 1-1: Support.

Proposal 1-2: Support Option 1.

Proposal 1-3: Support Option 1.  

Proposal 1-4: Support.

	IDCC
	Proposal 1-1: We support the FL proposal. 

Proposal 1-2: For case3/4, current spec mentions UE does not expect these cases. These cases may occur in NTN and hence we support Option 1.

Proposal 1-3: For case 1/2, current collision rules suffice. 

Proposal 1-4: Support.

	LGE
	Proposal 1-1, 1-2, 1-3, 1-4: 
For deciding whether the TA misalignment needs to be considered or not, it would be necessary to check how amount of TA misalignment would be expected. 

When we consider LEO-600, for the cell including nadir, the lowest UE specific TA value would be determined based on the altitude which is 600km. Meanwhile, the highest UE specific TA value within the cell would be determined based on the altitude, diameter of the cell which is 50km. Then the maximum value would be determined based on the distance of 600.52km. In this case, the maximum level of the TA misalignment for a cell would be 3.4 us. For the GEO with the same toy problem, the maximum level of the TA misalignment for a cell would be 1.4 us. 

In those points of view, the TA misalignment would not be a critical problem. 

Before deciding this, I’d like to make some common understanding on the actual situation. 


	Samsung
	On FL’s comments, “It is worth mentioning that TA misalignment is not considered for a HD-UE when determining whether there is any collision between DL and UL transmissions for the above Cases, according to the conclusion made in RAN1#104bis-e.”

Conclusion: Enhancement for potential UL and DL collision handling due to TA misalignment is not considered for Type-A HD-FDD operation of RedCap UEs. 
We have different understanding on the conclusion. Conclusion is to say that no specific enhancement is not necessary for TA misalignment. Note that TA misalignment is still considered in specification since TA value is not that big in TN. So, in current specification, all cases are considering collision cases considering TA misalignment. 

Proposal 1-1/1-4: Similar view with DCM. We would like to suggest the following. 

· Enhancement for potential UL and DL collision handling due to TA misalignment/ambiguity is considered for Type-A HD-FDD operation of RedCap UEs in Rel-19 NTN. 

Proposal 1-2: partly. Case 3 is harder to avoid by scheduling than Case 4. 

Proposal 1-3: can be reused as TN as specified in the specification. 

	Ericsson
	Proposal 1-1: This proposal seems to be incorporated in all other proposals below, perhaps there is no need to capture it separately. In any case, we should replace “HD-UE” by “HD-FDD (e)RedCap UE”.

Proposal 1-2: For knowing the answer towards performing a down-selection we need to study those scenarios. Can start the proposal prepending the word “Study” and mention HD-FDD (e)RedCap as follows:  

Study whether collision rules of Case3 and Case4 in TN are not applicable in NTN for HD-FDD (e)RedCap UEs if TA mislignment occurs?

Proposal 1-3: Same comment as in the previous proposal. Study whether collision rules of Case1 and Case2 in TN are not applicable in NTN for HD-FDD (e)RedCap UEs if TA mislignment occurs?

Proposal 1-4: Not ok, because we do not know yet, it depends on the finding in previous proposals. 

	ETRI
	Support option1(yes) for proposal 1-2 and 1-3.

We think proposal 1-1 and 1-4 are duplicated. Proposal 1-4 seems enough.

	Huawei, HiSilicon
	Generally fine with proposal 1-1 discussed offline. 

For 1-2/1-3/1-4, maybe we can list all potential cases in the first meeting companies may have concern on the existing handling rules in the list of FFS. 

	Nokia, Nokia Shanghai Bell
	Proposal 1-1: Support. TR 38.821 defines the cell differential delay for a LEO600 deployment can exceed 3.1 ms.

Regarding proposals 1-2 and 1-3 we agree with Ericsson that further study is needed.

It is too early to conclude on proposal 1-4.


4.3 Summary of 1st round
Based on the offline discussion, FL proposed the following proposals for online:
[Proposal 1-5]: 

TA mismatch between actual TA used by UE and assumed TA at the gNB should be considered by RAN1 when determining if the collision happens. 

Moreover, for specific case handling, a few companies suggest to continue the study whether existing handling rule can reused. Since this meeting is the first meeting, not all companies have same understanding for different cases, so the FL propose all cases can be studied further to check existing rules can be used or updated and identify the new cases.
Proposal 1-6:  

Study the following aspects for RedCap HD-UE for NTN:     

· Whether existing handling rules for the following cases should be reused or updated when taking into TA mismatch:
· Case 1: Dynamically scheduled DL reception collided with semi-statically configured UL transmission

· Case 2: Semi-statically configured DL reception collided with dynamically scheduled UL transmission
· Case 3: Semi-statically configured DL reception collided with semi-statically configured UL transmission  

· Case 4:Dynamically scheduled DL reception collided with dynamic scheduled UL transmission
· Case 5: Configured SSB vs. dynamically scheduled or configured UL transmission

· Case 6: Dynamic or semi-static DL vs. valid RO

· Case 7: Collision due to direction switching 
· Whether the following new cases should be considered for collision handling when taking into TA mismatch: 

· Case 8:SIB19 reception collided with UL transmission 
· Case 9:Slot counting for UL repetition transmission collided with SSB reception 
· Case 10:PDCCH monitoring when UE switches from the UL transmission to DL reception  
Note: Both GSO and Non-GSO should be considered.
5 [high/open] Issue-2: Monitoring restrictions in HD-FDD operations  
5.1 Company views
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. The following companies have provided opinions on this issue when HD-FDD UE operated in NTN.

	[Ericsson]

Observation 3
The WID states: “The rules for HD collision may need to be redefined … similar to what was done for eMTC/NB-IoT NTN”. In our understanding IoT-NTN addressed it through the following statement: “or in a NTN serving cell, from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe”. Adding potential clarifications around it needs to be discussed.






Based on the discussion in the previous sections we propose the following:
Proposal 2
RAN1 to determine whether a clarification for avoiding HD collisions like the one used in IoT-NTN (e.g., “after accounting for uplink transmission timing”) is what needs to be added to HD-FDD Redcap in certain timing relationship procedures.


[MediaTek Inc.]

Proposal 2: 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.


[Ericsson] thinks that enhancement in IoT NTN can be reused in redcap NTN. [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 would like to ask whether the enhancement in IoT NTN can be reused in redcap NTN.

[Proposal 2-1]: 
For the HD Redcap in the collision case of PDCCH monitoring for NTN, one of the following two options can be considered to address the collision handling:

· Option 1: 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.
· Option 2: add a clarification for avoiding HD collisions like the one used in IoT-NTN (e.g., “after accounting for uplink transmission timing”)
5.2 Initial proposal
According to the above summary, the following proposal is listed as follows:

[Proposal 2-1]: 
For the HD Redcap in the collision case of PDCCH monitoring for NTN, one of the following two options can be considered to address the collision handling:

· Option 1: 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.
· Option 2: add a clarification for avoiding HD collisions like the one used in IoT-NTN (e.g., “after accounting for uplink transmission timing”)
Please provide your views and comments.

	Company
	Comments and Views

	OPPO
	Support Option 2.

	DCM
	We are supportive of Option 2

	Honor
	Support Option 2.

	IDCC
	We think that it’s simpler to follow the existing solution, so we support Option 2.

	LGE
	Option 2

	Samsung
	Our understanding is that current specification already consider TA impact when determining collision rule for HD FDD UE. So, any options are not needed

	Ericsson
	We have the preference of using “Option 2”. However, we need to study first the collision cases that may need to be clarified, and then we can discuss the best way to add a clarification. 

	ETRI
	We think we can consider a starting point like:
The collision rules of Case2 and Case3 in TN need to be enhanced for PDCCH monitoring for NTN.

	Huawei, HiSilicon
	Option 2 is preferred.

	Nokia, Nokia Shanghai Bell
	We have the same view as Ericsson


5.3 Summary of 1st round
6 [high/open] Issue-3: the impact of repetition
6.1 Company views
At present, the standard supports PUCCH repetition and PUSCH repetition. TboMS has also been introduced for PUSCH repetition in R17. When both TboMS and repetition are all configured, at most 32 slots can be used for transmission. And PDSCH aggregation-related parameters that may be introduced in R19 during initial access. Three companies mentioned the issue of repetition transmission in redcap NTN.
	[CATT]

Observation 2:  Slot counting will be misaligned between UE and gNB if accuarte TA is not obtained at gNB side. 

Proposal 1: RAN1 is to be further checking if the following issues are valid due to the impact to RedCap UE performance:

· Slot counting in UL configured grant case will be mis-aligned between UE and gNB if gNB can’t get the accurate TA reporting

[DCM]

Observation 4:

· 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.

[QC]

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



[CATT] proposed that current specification allows UE to do slot counting based on autonomous collision processing mechanism. However, due to TA variation, the collided slots will be changed from time to time. Therefore, the slot counting for UL configured grant will be problematic due to mis-understanding between UE and gNB.
[DCM] proposed that Repetition-related parameter commonly configured b/w both non-RedCap UE and RedCap/eRedCap UE may not be desirable,including PUCCH repetition and PDSCH repetition.
[QC] proposed that 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 as the duration of a SSB with TX to RX and RX to TX switching times on the two sides in the UL, which is reserved in TN, is unknown to gNB in NTN due to unknown UE TA. 
Based on above observation, the repetition in PUSCH should be treated with some modifications; otherwise, it will cause new collisions.
[Proposal 3-1]: 

When the repetition is used in redcap NTN, the slot counting method in TN can’t be reused if the PUSCH is collided with SSB.  
6.2 Initial proposal
According to the above summary, the following proposal is listed as follows:

[Proposal 3-1]: 

When the repetition is used in redcap NTN, the slot counting method in TN can’t be reused if the PUSCH is collided with SSB.  
Please provide your views and comments.

	Company
	Comments and Views

	OPPO
	OK

	DCM
	We are supportive of this proposal.

Similarly, event determination method for PUSCH DMRS bundling in TN (i.e., the following spec part in 214) cannot be reused. This aspect should also be discussed.

Events which cause power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or PUCCH transmissions of PUCCH repetition, within the nominal TDW, are:
-
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


	Honor
	We agree with the proposal.

	IDCC
	Yes, the existing method will cause misalignment b/w the UE and the gNB, so RAN1 should discuss how to overcome this issue.

	LGE
	In case when AvailableSlotCounting is not enabled, there is no issue since the SSB location is not considered in this setting. 
In case when AvailableSlotCounting is enabled, it would be necessary to carefully investigate how amount of TA misalignment would be expected. For a cell, if the maximum difference of UE specific TA values is few us, we could ignore is with a help of CP. If the difference value for a cell is sufficiently high, it can be considered that the slot counting is performed as if the redcap UE is a normal UE.  

	Samsung
	We think that we need to discuss more fundamental source of the problem “TA ambiguity” before discussing other subsequent issue due to TA ambiguity. 

	Ericsson
	We are ok with studying this scenario, thus we suggest the following update on the proposal:

Study whether when the repetition is used in HD-FDD €Redcap in NTN, the slot counting method in TN can’t be reused if the PUSCH is collided with SSB.  


	Huawei, HiSilicon
	It can be listed as candidate issues for further study.

	Nokia, Nokia Shanghai Bell
	This requires further study.


6.3 Summary of 1st round
7 Second round discussion

Based on the first round offline discussion, FL would like to trigger the second round discussion for the collision handling of Redcap UE in NTN 

Proposal 1-6:  

Study the following aspects for RedCap HD-UE for NTN:     

· Whether existing handling rules for the following cases should be reused or updated when taking into TA mismatch:
· Case 1: Dynamically scheduled DL reception collided with semi-statically configured UL transmission

· Case 2: Semi-statically configured DL reception collided with dynamically scheduled UL transmission
· Case 3: Semi-statically configured DL reception collided with semi-statically configured UL transmission  

· Case 4:Dynamically scheduled DL reception collided with dynamic scheduled UL transmission
· Case 5: Configured SSB vs. dynamically scheduled or configured UL transmission

· Case 6: Dynamic or semi-static DL vs. valid RO

· Case 7: Collision due to direction switching          

· Whether the following new cases should be considered for collision handling when taking into TA mismatch: 

· Case 8:SIB19 reception collided with UL transmission 
· Case 9:Slot counting for UL repetition transmission collided with SSB reception 
· Case 10:PDCCH monitoring when UE switches from the UL transmission to DL reception  
Note: Both GSO and Non-GSO should be considered.
Please provide your views and comments for proposal 1-6.

	Company
	Comments and Views

	DCM
	OK in principle, but two comments.

· Regarding ‘TA mismatch’, definition is unclear. As we discussed, it should be b/w actual TA and assumed (or reported) TA for a UE.
· We believe that Case 11 should be added.

· Case 11: For DMRS bundling, determination of events which cause power consistency and phase continuity not to be maintained across PUSCH transmissions or PUCCH transmissions due to HD-FDD.

	Ericsson
	We had understood that among the existing cases there are specific cases that companies would like to investigate, but not all of them. To facilitate this study phase, we should focus only on those cases that are foreseen to be prone to having issues for a HD-FDD (e)RedCap UEs in NTN.

On top of that, we have the following suggestions to avoid misunderstandings:

Study the following scenarios for (e)RedCap HD-FDD UEs for NTN
We also think the word “collided” should be replaced by “collides”.



	Nokia, Nokia Shanghai Bell
	Agree with DCM comment on the mismatch – we already had a discussion on the term to use to capture the targeted scenario (UE and gNB not having the same understanding of “time”. Additionally, there may be other cases that need consideration, which would cause introduction of new rules.
Suggestion for updated preamble and first bullet of the proposal (taking Ericsson’s proposal into account as well):

Study at least the following scenariosaspects for (e)RedCap HD-FDD UEs for NTN:     

· Whether existing handling rules for the following cases should be introduced, reused or updated when taking into that the gNB may not have full knowledge of the TA being applied at UE sideTA mismatch:


	LGE
	On Case 10, it seems that some combination of DL and UL already covered by the existing specification as follows:
TS38.213

If a HD-UE would receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS based on a configuration by higher layers or is indicated presence of SS/PBCH blocks within the active DL BWP by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon or by NonCellDefiningSSB in a set of symbols, and the HD-UE would transmit PRACH or MsgA PUSCH triggered by higher layers starting or ending at a symbol that is earlier or later than [image: image7.png]Np. Tx *
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, respectively, from the last or first symbol in the set of symbols, the HD-UE can select based on its implementation whether to either transmit the PRACH or the MsgA PUSCH or receive the PDSCH, or the CSI-RS, or the DL PRS, or the PDCCH, or the SS/PBCH blocks.
In our understanding, we do not need to modify the existing rule for the already existing case. So, it would be better to modify a little as follows:

· Case 10:PDCCH monitoring when UE switches from the UL transmission except for PRACH and MSGA PUSCH to DL reception  


	Spreadtrum
	Is Case 10 covered by case 7? 

	
	

	
	

	
	


Based on the second round feedback, the proposal 1-6 will be updated accordingly in the wording proposed by DCM, Ericsson and Nokia. Moreover one new case 11 is added proposed by DCM. For LG comment on case 10, FL thinks current specification doesn’t clearly mention the PDCCH monitoring restriction for TA compensation, so keep original wording.   

Proposal 1-6:  

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 TA mismatch between actual TA used by UE and assumed TA at the gNB: 
· 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          

· Whether the following new cases should be considered for collision handling when taking into TA mismatch between actual TA used by UE and assumed TA at the gNB: 

· Case 8:SIB19 reception collided with UL transmission 
· Case 9:Slot counting for UL repetition transmission collided with SSB reception 
· Case 10:PDCCH monitoring when UE switches from the UL transmission to DL reception  
· Case 11: For DMRS bundling, determination of events which cause power consistency and phase continuity not to be maintained across PUSCH transmissions or PUCCH transmissions due to HD-FDD. 
Note: Both GSO and Non-GSO should be considered. 

After the second round offline discussion, the proposal 1-6 modified as the follows:

Proposal 1-6:  

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: 
· 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 issues can be further considered 

· No handling rule at the UE for error cases in case 3 and case 4
· SIB19 reception collides with UL transmission 
· Slot counting for UL repetition transmission colliding with SSB reception 
· Actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling 
Note: Both GSO and Non-GSO should be considered.
8  [low/open] Others
NOTE: These issues in this section identified by companies are related to redcap in NTN and corresponding standard impact/enhancement. Since the views from companies are still diverged and the necessity for corresponding enhancement is not fully justified. Then, as this is the first meeting in R19, from FL’s perspective, it is better to discuss these issues later. Of course, if there is a strong viewpoint, companies are encouraged to give comments on these issues and show views in this meeting and even next meeting contributions.
8.1 Company views
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.
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.
eDRX
When eDRX is configured for an eRedCap UE in IDLE/Inactive mode, the UE is not required to wake up outside the Paging Time Window (PTW). [Apple] proposed that if the validity timer of serving satellite ephemeris and common TA parameters expires outside PTW, it needs to be clarified when UE needs to wake up to receive SIB 19 (e.g. before the validity timer expires or before the next PTW starts).
Measurement relaxation
Another feature of eRedCap UE is measurement relaxation, which can be conducted if UE is under certain conditions (e.g., not-at-cell-edge or low mobility). [Apple] proposed that the legacy RSRP/RSRQ based method to determine not-at-cell-edge status or low mobility status may be replaced by distance or coverage information in NTN. 
CPU occupation with omitted CMR/IMR due to the HD prioritization rules

[ETRI] proposed that any impact on CPU occupation could be critical for such UEs with a single CPU, which is a practical assumption for RedCap or eRedCap UEs. 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, at least) on CPU occupation from network side.

· Misunderstanding on the omitted CSI between network and UE.

CPU occupation with omitted PUCCH/PUSCH due to the HD prioritization rules
[ETRI] proposed that 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, at least) 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
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: image11.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.
Scenarios(GSO and non-GSO)

When checking the collision rules, [Nokia] proposed that both GSO and non-GSO all need to be considered, as the non-GSO scenario will have high dynamics in the timing advance domain due to the satellite movement, while the GSO case would experience large values for the RTT, which may impact the collision rules (especially the prioritization between uplink and downlink).
9 Agreements for RAN1 #116
Agreement
Study at least the following scenarios for (e)RedCap HD-FDD UEs for NTN:
· Whether existing handling rules for the following cases should be reused or updated when taking into account TA mismatch between actual TA used by UE and assumed TA at the gNB based on available TA report: 
· Case 1: Dynamically scheduled DL reception collides with semi-statically configured UL transmission

· Case 2: Semi-statically configured DL reception collides with dynamically scheduled UL transmission
· Case 3: Semi-statically configured DL reception collides with semi-statically configured UL transmission  

· Case 4: Dynamically scheduled DL reception collides with dynamic scheduled UL transmission
· Case 5: Configured SSB collides with dynamically scheduled or configured UL transmission

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

· Case 7: Collision due to direction switching
· At least the following potential issues can be further considered for (e)RedCap HD-FDD UEs
· Error cases in case 3 and case 4
· SIB19 reception collides with UL transmission 
· Slot counting for UL repetition transmission colliding with SSB reception
· Invalid symbol determination for PUSCH repetition type B
· Actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling 
· CPU occupation due to omitted DL reception or UL transmission
Note: Both GSO and Non-GSO should be considered.
10 Plan for next meeting 
FL would like to encourage the companies have carefully check the listed issues in the agreement. For raising new potential issues, it is also not precluded. It is expected that further down-selection and issues analysis can be conducted for potential issues and then some decisions could be made.  
11 Appendix

	Contribution
	Observation/Proposals

	R1-2400072
Spreadtrum Communications
	Observation 1.
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 2.
The timeline of UL cancellation in case 1 has taken TA into account.  

Observation 3.
TX-Rx exclusion and switch gap in case 9 has taken TA into account.

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

Observation 5.
The UE TA auto compensation has impact to DL/UL collision, gNB may not be able to avoid the overlapping between DL and UL, e.g. case 3, 4.

Proposal 1.
Further study the collision case 3 and 4, if gNB may not be able to avoid the overlapping between DL and UL, due to UE TA auto compensation.



	R1-2400133

Huawei, HiSilicon


	Observation 1: Adopting a similar solution to that of TN to avoid a potential collision, a large amount of resources cannot be scheduled to a UE due to the misalignment between the TA last known to gNB and the actual TA used by the UE.

Observation 2: Adopting a similar solution to that of TN to avoid a potential collision, the UL resource for a cancelled UL transmission due to collision with DL reception cannot be scheduled to other UEs because of the misalignment between the TA last known to gNB and the actual TA used by the UE.

Proposal 1: At least the priority rules to cancel UL transmission or DL reception at UE side in the cases of DL/UL overlapping (case 1/2/5/8) and back-to-back non-overlapping symbols without sufficient gap (case 9), as defined in clause 17.2 of TS38.213, are reused by RedCap UE in NTN from UE perspective by taking the effect of timing advance into account when determining the DL reception symbols and UL transmission symbols.  

Proposal 2: Further study the enhancement to reduce resource waste when determining DL and UL overlapping and back-to-back non-overlapping symbols without sufficient gap in NTN scenario where there is significant TA mismatch between gNB and UE.



	R1-2400260

vivo


	Observation 1: In Rel-17 RedCap, Case 1 and Case 2 of a UE are not expected and should be avoided by the gNB implementation. The collision handling rules of Case 3 and Case 4 of a UE are specified.
Observation 2: An uplink transmission may collide with a downlink transmission due to the different understanding of timing between the UE and gNB if gNB does not know the updated TA. The following cases may occur in the NTN scenario 
· Case 1: Collision between semi-static downlink and configured uplink of a UE
· Case 2: Collision between dynamically scheduled downlink and dynamically scheduled uplink of a UE
· Case 3: Collision between dynamically scheduled downlink and configured uplink of a UE
· Case 4: Collision between semi-static downlink and dynamically scheduled uplink of a UE

Observation 3: In Case 3, if the gap between the configured UL and the PDCCH is larger than Tproc,2+ the offset threshold, the configured UL would be canceled as in TN.
Observation 4: In Case 4, if the gap between the semi-static DL and the dynamic UL is larger than the offset threshold, the UL and DL would not collide. If semi-static DL is overlapped with the dynamic UL, the semi-static DL would be canceled as in TN.
Proposal 1: For redcap UEs/eRedCap UEs in NTN, the following two solutions can be taken into consideration in NTN

· Solution 1. The potential collision between uplink transmission and downlink transmission should be handled by the gNB implementation (e.g., by taking the potential UE TA or offset threshold into consideration).

· Solution 2. Introduce a new timing offset, which is used for determining whether there is a collision between uplink and downlink.

Proposal 2: The potential collision between uplink transmission and downlink transmission should be handled by the gNB implementation (i.e., Solution 1).


	R1-2400345
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, 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. 
Observation 4:
It may happen that the configured UL transmissions would collide with the configured DL receptions, due to the change of the overlapped uplink and downlink slots.
Observation 5:
Two issues about potential collisions are observed for the HD-FDD Redcap UEs in the FR1-NTN. 
· Without the knowledge of the propagation delay or TA, it is hard for gNB to schedule a transmission since it is not aware of whether there will be a collision at the UE side. 
· Since the overlapped uplink slots and downlink slots will change according to the location of the satellite, it is also possible that the configured transmissions would also collide with the configured receptions at the UE side. 
Observation 6:
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. 
Proposal 1:
The collision rule in Rel-17 for HD-FDD Redcap UE can be a starting point for solving the HD-FDD collision issue in the Rel-19 HD-FDD Redcap UE in NTN.
Proposal 2:
It is proposed to discuss the potential collision issues of HD-FDD Redcap UEs in the FR1-NTN 
· Without the knowledge of the propagation delay or TA, it is hard for gNB to schedule a transmission since it is not aware of whether there will be a collision at the UE side. 
· Since the overlapped uplink slots and downlink slots will change according to the location of the satellite, it is also possible that the configured transmissions would also collide with the configured receptions at the UE side. 


	R1-2400356
ZTE


	Observation 1: For HD-FDD RedCap over NTN, UL-DL collision can be avoided by gNB scheduling based on TA report.

Observation 2: The coarse granularity of TA report may cause waste of 1ms DL resource for each DL-UL-DL transition.

Observation 3: For HD-FDD RedCap over NTN not supporting TA report, UL-DL collision can be avoided by gNB scheduling based on cell-specific Koffset.

Observation 4: The TA uncertainty (TAmax - TAmin) may cause waste of DL resource for each DL-UL-DL transition.

Proposal 1: The UE specific TA or cell specific Koffset can be used by gNB in its scheduling to avoid UL-DL collisions in HD-FDD RedCap NTN.

Proposal 2: The resource waste caused by TA uncertainty at gNB can be mitigated by supporting finer granularity of TA report.



	R1-2400425
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:  Slot counting will be misaligned between UE and gNB if accuarte TA is not obtained at gNB side. 

Proposal 1: RAN1 is to be further checking if the following issues are valid due to the impact to RedCap UE performance:

· gNB may not do suitable scheduling to avoid collision issue based on current TA reporting mechanism 

· Slot counting in UL configured grant case will be mis-aligned between UE and gNB if gNB can’t get the accurate TA reporting



	R1-2400550
xiaomi


	Observation 1: For case 3, 4 and 5, the UE behaviours for handling the collision cases defined in the spec can be reused.

Observation 2: For case 1 and 2, the collision issue can be handled by the gNB’s implementation.

Proposal 1: Normative work may not be needed for supporting HD-FDD operation of the Redcap in NTN scenario.



	R1-2400603
OPPO


	Proposal 1: TA misalignment should be considered when determining if there is any collision between DL and UL transmissions for a HD-UE with NR-NTN.

Proposal 2: Regulate UE behaviors for dynamical DL vs. dynamical UL collisions and semi-statical DL vs. semi-statical UL collisions for a HD-UE with NR-NTN.



	R1-2400627
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 or timing advance for that UE.

Observation 3: There may be a large variance among UEs w.r.t RTT and timing advance in NTN networks.

Observation 4: A large number of UL slots from different UEs having different RTTs may collide with multiple DL slots, making the configuration difficult for initial access, e.g., RACH.

Observation 5: The special timing aspects of NTN operation and network not knowing UE applied timing advance during initial access may impact the NTN operation for HD-FDD devices.

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

Proposal 1: RAN1 to apply the Rel-17 HD-FDD collision rules for RedCap NTN operation whenever applicable. 
Proposal 2: RAN1 to identify the NTN scenario for HD-FDD RedCap devices where the Rel-17 specified collision handling does not apply/suffice. 



	R1-2400750
Samsung


	Proposal 1: Discuss on how to address the scheduling restrictions that arise due to the granularity of TA reporting 

Proposal 2: Discuss on how to address the scheduling restrictions that arise due to the time-varying nature of the TA value



	R1-2400788
LG Electronics


	Observation 1: The existing HD resource collision rule can work properly even for the NTN operation since the UE can decide whether TTI for DL reception and TTI for UL transmission are overlapping in time or not. 

Observation 2: Without any optimization, the gNB can avoid the time-overlapping between DL reception and UL transmission at UE side considering at most 1msec error between the applied TA and the reported TA due to the lack of the granularity of the TA report. 

Proposal 1: RAN1 conclude that no essential change of RAN1 specification is needed to support Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands.



	R1-2400972
Nokia, Nokia Shanghai Bell


	Observation 1: In TN the base station can calculate when a UE will receive and transmit based on the Timing Advance controlled by the base station. 

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

Observation 3: The IoT NTN approach of UE reporting the applied Timing Advance may be used for collision prediction in RedCap NTN.

Observation 4: Stationary UE Timing Advance reporting caused by satellite movement results in signaling overhead and therefore shorter UE battery life.

Observation 5: Using an approximate UE location the base station can estimate the Timing Advance.

Proposal 1: RAN1 to discuss if an approximate UE location can be reported by the UE instead of the current Timing Advance approach that is defined for IoT NTN.

Proposal 2: For the collision rule evaluations it is crucial that both GSO and non-GSO deployment scenarios are being considered.

Proposal 3: RAN1 to consider whether different HD collision rules should be applied for NTN compared to TN.

Proposal 4: RAN1 to analyze further whether the current half duplex collision enable NTN operation.



	R1-2401030
Apple


	Observation: The collision rules defined for Cases 1, 2, 4, 5, 8, and 9 in Rel-17 RedCap can be re-used for HD-FDD RedCap and eRedCap UE with NR NTN operation.

Proposal 1: RAN1 is to further study whether a new collision rule is needed for case 3, i.e., Semi-statically configured DL reception vs. semi-statically configured UL transmission.

	R1-2401131
NTT DOCOMO, INC.


	Observation 1:

· There are cases in TN where RedCap/eRedCap UEs do not assume TX/RX overlap and thereby NW schedular avoids the situations.

Observation 2:

· If NW can be aware of TX/RX overlap at each RedCap/eRedCap UE, NW scheduler should avoid the overlap and thereby no specification change is necessary.

· Otherwise, new rule for cases where the existing spec does not define any prioritization rule is newly necessary for FR1-NTN.

Observation 3:

· New rule for cases defined as error cases in the existing spec is necessary for HD-FDD RedCap/eRedCap UEs in FR1-NTN.

Proposal 1:

· Support new for cases defined as error cases in the existing spec.

Proposal 2:

· For HD-FDD RedCap/eRedCap UEs in FR1-NTN, discuss at least the following for cases defined as error cases in the existing spec.

· Opt. 1: Define TX/RX prioritization rule.

· Opt. 2: Define report of overlap occurrence.

· Opt. 3: Enhance TA report.

Observation 4:

· 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 5:

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



	R1-2401194
Ericsson


	Observation 1
Due to large RTTs in NTN, the TA can be substantial, which means that an UL subframe can be transmitted up to several hundred milliseconds before the corresponding DL subframe.
Observation 2
A network-controlled scheduling offset Koffset was introduced in many timing relationships in the specifications, to ensure that UL slots scheduled for data and HARQ-ACK feedback transmission do not occur earlier in time than the DL slot in which the scheduling is received. In our understanding RedCap relies on NR procedures that make use of Koffset in NTN operation, thus any clarification on HD-FDD procedures might be instead related with what is described in the next observation.
Observation 3
The WID states: “The rules for HD collision may need to be redefined … similar to what was done for eMTC/NB-IoT NTN”. In our understanding IoT-NTN addressed it through the following statement: “or in a NTN serving cell, from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe”. Adding potential clarifications around it needs to be discussed.






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

Proposal 1
RAN1 to identify the physical channel(s) and corresponding HD-FDD Redcap timing relationship procedures that are potential candidate(s) for adding a clarification to prevent HD collisions in NTN operation.
Proposal 2
RAN1 to determine whether a clarification for avoiding HD collisions like the one used in IoT-NTN (e.g., “after accounting for uplink transmission timing”) is what needs to be added to HD-FDD Redcap in certain timing relationship procedures.



	R1-2401238
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, at least) 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, at least) 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. 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



	R1-2401300
MediaTek Inc.


	Observation 1: To allow the gNB to schedule the UE without DL/UL collision, redcap/eRedCap Half-Duplex FDD UE which support pre-compensation of TA for UL transmission in NR NTN can re-use legacy Release 17 specifications in NR NTN including TA report and Koffset configuration in SIB19 and Koffset update via MAC CE. 

Proposal 1: Existing solutions in legacy Release 17 specifications in NR NTN can be used as baseline to support redcap/eRedCap Half-Duplex FDD UE operations in Release 19 NR NTN. 

Proposal 2: 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 3: 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.



	R1-2401459
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 collisions 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 collisions defined as error cases in Rel-18. 

· 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.
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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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