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1 [bookmark: Introduction]Introduction
The document provides a summary for the email discussion thread [106-e-NR-R17-SDT-02] Reply LS to R1-2106405 (Reply LS to RAN1 on physical layer aspects of small data transmission, RAN2).

To make the discussion more efficient, following check points are planned. Note that the deadline for the discussion for the email thread is 8/20.


· 1st check point: 8/17 UTC 23:59 pm.
· 2nd check point: 8/19 UTC 23:59 pm




2 Outcome of RAN1 #106-e

Agreement
Reply LS to R1-2106405 (Reply LS to RAN1 on physical layer aspects of small data transmission, RAN2) in endorsed in R1- 2108533




3 Updated proposals

On the PRACH configuration for separate ROs
Proposal 1: For RA-SDT, when PRACH occasions are separate between SDT and non-SDT, PRACH resource configurations/parameters for 4-step RACH and/or 2-step RACH can should be re-used as much as possible for 4-step RACH and/or 2-step RACH based SDT, respectively.
[bookmark: _GoBack]-       Note: It is up to RAN2 discussion on the RO configuration for RA-SDT in separate ROs.

On BWP for CG-SDT resource
Proposal 6: RAN1 confirms the RAN2 agreement that CG-SDT resource can be configured on initial BWP
-       FFS whether CG-SDT resource can be configured on a separate BWP.

On the PRACH configuration for shared ROs
Proposal 2: For RA-SDT, when PRACH occasions are shared between SDT and non-SDT, at least following parameters can be configured, including 4-step RACH and/or 2-step RACH based SDT operation.
-            Number of contention-based preambles for SDT per SSB per valid RO
Note: whether starting position of the preambles for SDT per SSB per valid RO needs to be configured for RA-SDT in shared ROs is up to RAN2 discussion.
 
Conclusion: Further discuss on the case when ROs are shared between SDT and non-SDT but different RACH types have separate Ros, after RAN2’s decision
 
Proposal 3: For RA-SDT, when PRACH occasions are shared between SDT and non-SDT, a PRACH mask can be configured to indicate a subset of ROs for RA-SDT.
 
Proposal 4: For RA-SDT in shared ROs and separate ROs with non-SDT, the power control parameters follow those for non-SDT, 
-            i.e. preambleReceivedTargetPower and power ramping setting follow those for non-SDT.
  



For the following proposals, let us continue discussion in future meeting.
On search space is configured for UEs performing CG-SDT
Proposal 5: RAN1 confirms the working assumption on search space for CG-SDT.
-            UE-specific search space is configured for UEs performing CG-SDT.
 
 
On L1 feedback for CG-SDT
Proposal 7: RAN1 to further discuss the followings for L1 feedback for CG-SDT
-            Option 1: Support explicit L1 feedback for CG-SDT. 
  Option 1A: Reuse DFI based mechanism as introduced in Rel-16 NR-U
  Option 1B: Use UL grant scheduling DG-PUSCH with same HARQ process ID as CG-SDT PUSCH
-            Option 2: Explicit ACK is not supported for CG-SDT. Reuse Rel-15 CG re-transmission for CG-SDT



4 [bookmark: Discussions_(2nd_round)]Discussions (2nd round)

2.1 Discussion point 1: PRACH configuration for RA-SDT

2.1.1 Separate ROs for SDT and non-SDT

Configurations for SDT in separate ROs

Based on the discussion in first round discussion, most companies agree that the existing PRACH configurations can be configured separately for SDT in case of separate ROs. This is similar to the configuration of 2-step RACH on top of 4-step RACH. In addition, the proposal needs to be modified to avoid confusion.

Besides, QC commented further discussion is needed on if separate ROs need to be configured for RA-SDT of both 4-step RACH and 2-step RACH.

On the comment from Ericsson on RNTI overlapping issue, whether and how to avoid RNTI overlapping issue is separate discussion. Here we are focusing what parameters can be separately configured for RA-SDT on top of non-SDT RACH in case of separate ROs.
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Therefore, following updated proposal is suggested.

Updated Proposal 1: For RA-SDT, when PRACH occasions are separate between SDT and non-SDT, the existing PRACH resource configurations can be separately configured, including 4-step RACH and/or 2-step RACH based SDT.


· E.g. following parameters can be configured
· PRACH Configuration Index
· Time resources and frequency resources of PRACH resources,
· Number of SSBs associated with a valid RO,
· Number of contention based preambles per SSB per valid RO,
· totalNumberofRA-Preambles
· prach-RootSequenceIndex,
· zeroCorrelationZoneConfig,
· restrictedSetConfig
· FFS if separate ROs need to be configured for RA-SDT of both 4-step RACH and 2-step RACH



Feedback Form 1: Do you agree on the updated proposal 1? Please provide your comment if you have any concern.

	1 – L.M. Ericsson Limited
As we commented earlier, resolving RA-RNTI overlapping issue may introduce some restrictions on the separate RO configuration for SDT.
As an example, PRACH configuration index may not be necessary if we configure another set of ROs rel- ative to the legacy ROs. All other parameter may or may not be necessary be configured as well.
So RAN2 input is needed before we agree on detailed parameters here if RAN1 thinks RNTI overlapping issue should be handled by RAN2.
At this stage, agreeing on supporting separate RO for SDT from RAN1 and telling RAN2 to provide solu- tions to RAN1 on resolving the RA-RNTI overlapping issue in this case should be enough.

	2 – ZTE Corporation
Agree with the proposal, at least for the main bullet.

	3 – Intel Deutschland GmbH
For the FFS part, it would be good clarify ” if separate ROs need to be configured for RA-SDT of both 4-step RACH and 2-step RACH ”? is this for PRACH configuration?

	4 – InterDigital Belgium. LLC
Agree with main bullet, but not need to list the parameters. Regarding the FFS, our understanding is that for each of 2-step and 4-step RACH one can (independently) configure separate RO’s or shared RO’s. What is the question that the FFS addresses?




	5 – HUAWEI Technologies Japan K.K.
Fine

	6 – Xiaomi Communications
We are general fine with the proposal. Besides, if shared RO is configured for 2-step RACH SDT and 4-step RACH SDT, the following parameters are needed: number of preambles for 2-step RACH SDT, srarting position of the preambles for 2-step RACH SDT per SSB per valid RO, and PRACH mask with multiple ROs associated with one SSB(optional).

	7 – CATT
We are fine with this proposal.

	8 – Nokia Corporation
We are fine with the main bullet, but don’t see the necessity of the sub-bullets.

	9 – QUALCOMM JAPAN LLC.
By mentioning ”existing PRACH resource configurations can be separately configured”, does this proposal imply that there will not be new PRACH resources allocated for RA-SDT ?




2.1.2 Shared ROs for SDT and non-SDT

Based on the 1st round discussion, the FFS in the sub-bullet seems unclear. So it is removed to avoid the confusion. Regarding the comment from ZTE and Samsung that the starting position of preambles for SDT is needed, I think it is reasonable.

Besides, according to the discussion for determination of preamble for SDT in shared ROs, it is expected some RAN1 input is helpful. So an FFS is added.

Given that, the following updated proposal is provided.

Updated proposal 2: For RA-SDT, when PRACH occasions are shared between SDT and non-SDT, at least following parameters can be configured, including 4-step RACH and/or 2-step RACH based SDT operation.


· Number of contention-based preambles for SDT per SSB per valid RO
· Starting position of the preambles for SDT per SSB per valid RO
· FFS explicit indication, or implicit determination for preamble for SDT in shared ROs

Feedback Form 2: Do you agree on the updated proposal 2? Please provide your comment if you have any concern.




	1 – L.M. Ericsson Limited
Explicit signaling of the start position may be not necessary, e.g.  the start position can be just the first CFRA preamble corresponding to each SSB.
How to determine the preamble start position of each new feature depends on the RAN2 discussions on RACH partitioning for multiple new features.

	2 – ZTE Corporation
We support the proposal.
Regarding Ericsson’s question, we think the starting position should be there as the UE performing SDT may not know the preambles used for other features (as the features are optional). Maybe we can say this is RAN1 SDT group’s understanding and let RAN2 to finalize the details.

	3 – Intel Deutschland GmbH
We have some concerns on the ”Starting position of the preambles for SDT per SSB per valid RO ”. We suggest to defer this discussion once the situation in RAN2 is clear. We suggest to remove this bullet for now.

	4 – HUAWEI Technologies Japan K.K.
Fine with the main bullet and first sub-bullet. Regarding the second sub-bullet, share the view with Erics- son.

	5 – Xiaomi Communications
We share the same view as Ericssion that the explicit signaling for the start position is not needed. And, when multiple ROs are associated with one SSB, PRACH mask may be needed. In addition, if 2-step RACH SDT and 4-step RACH SDT share the ROs configured for non-SDT, the parameters should be separately configured for both.

	6 – CATT
We are fine with FL proposal

	7 – QUALCOMM JAPAN LLC.
OK with FL proposal



ZTE, QC commented that there are additional issues for the case when ROs are shared between SDT and non-SDT. And as commented by QC, it would be good if RAN2 can clarify the possible combinations of RACH type for SDT and non−SDT.

Regarding Ericsson’s comment that a unified solution may be needed to be discussed in RAN2 for all new features requiring RACH partitioning, to my understanding, RAN2 will discuss the RACH partitioning considering the Rel-17 new features. So these issues will be handled by RAN2.

Hence, following proposal is given.

Proposal 2-1: Further discuss on the case when ROs are shared between SDT and non-SDT, but different RACH types have separate ROs

– Ask RAN2 about the possible combinations of RACH type for SDT and non−SDT



Feedback Form 3: Please provide your comment on the pro- posal 2-1.

	1 – L.M. Ericsson Limited
Agree that it would be good to ask RAN2 about the possible combinations of non-SDT RA type and SDT RA type. When multiple features are to be discussed in RAN2, here the RA type may also be e.g. RedCap RA/non-RedCAP RA on top of 2-step RA/4-step RA.

	2 – ZTE Corporation
OK to ask RAN2 about the possible combinations.

	3 – Intel Deutschland GmbH
We suggest to wait for RAN2 decision first before asking RAN2 this question.

	4 – HUAWEI Technologies Japan K.K.
Fine

	5 – Xiaomi Communications
Fine

	6 – CATT
Fine

	7 – QUALCOMM JAPAN LLC.
Support FL proposal



Regarding the PRACH mask, it seems the proposal is agreeable by most companies. Given the majority view, the following proposal is recommended.

Proposal 3: For RA-SDT, when PRACH occasions are shared between SDT and non-SDT, a PRACH mask can be configured to indicate a subset of ROs for RA-SDT.


· The PRACH mask is used to indicate a subset of ROs associated with same SSB index for RA-SDT
· The PRACH Mask indexes for 4-step SDT and 2-step SDT should be separately configured.

Regarding the comment from Ericsson, it would be good to adopt unified solution for all new features. Still, I think it is up to RAN2 discussion.

Feedback Form 4: Please provide your comment if you have strong concern

	1 – L.M. Ericsson Limited
Since PRACH partitioning discussions in RAN2 is ongoing, and there could be a new PRACH mask needed for shared ROs with multiple features. We’d better to remove the 2 bullets with details of the PRACH mask and only keep the main text.
Proposal 3: For RA-SDT, when PRACH occasions are shared between SDT and non-SDT, a PRACH mask can be configured to indicate a subset of ROs for RA-SDT.

	2 – ZTE Corporation
We support the proposal, and prefer to keep the subbullets. We do not need to care too much about the other possible features in the reply LS, as anyway this will be considered jointly in RAN2.

	3 – Intel Deutschland GmbH
We are fine with the proposal

	4 – HUAWEI Technologies Japan K.K.
Fine

	5 – Xiaomi Communications
We are fine with the main bullet and the first sub-bullet. For the second sub-bullet, both separate and just one PRACH mask can be configured for 2-step RACH SDT and 4-step RACH SDT, which should be determined by the configuration of gNB.

	6 – CATT
Fine

	7 – QUALCOMM JAPAN LLC.
Support FL proposal




2.1.3 Power control for RA-SDT

Based on the 1st round discussion, most companies think the power control for SDT can follow that for non-SDT.

Besides, the power control parameters are parts of the PRACH configuration. As requested by RAN2, configuration parameters for the PRACH resource configuration for SDT need to be determined. Hence, power control for SDT should be discussed.

Following proposal is suggested.

Proposal 4: For RA-SDT in shared ROs and separate ROs with non-SDT, the power control parameters follow those for non-SDT,

– i.e. preambleReceivedTargetPower and power ramping setting follow those for non-SDT.

Feedback Form 5:  Do you agree on the proposal 4?  Please provide your comment if you have any concern.

	1 – ZTE Corporation
We are fine with the proposal

	2 – Nokia Corporation
Support the proposal

	3 – InterDigital Belgium. LLC
Support the proposal.

	4 – HUAWEI Technologies Japan K.K.
Fine

	5 – Xiaomi Communications
We are fine with the proposal.

	6 – CATT
We are fine with FL proposal

	7 – Nokia Corporation
Support the proposal




2.1.4 [bookmark: Other]Other

RA-RNTI overlapping issue

Based on the 1st round discussion, most companies are fine to have this issue discussed in RAN2.

Moderator recommendation: RA-RNTI overlapping issue is to be handled in RAN2.


2.2 Discussion point 2: search space is configured for UEs performing CG-SDT

Based on the 1st round discussion, it seems most companies support to confirm the working assumption. Given there is clear majority view, the following proposal is recommended for approval.

Proposal 5: RAN1 confirms the working assumption on search space for CG-SDT.


– UE-specific search space is configured for UEs performing CG-SDT.


Feedback Form 6: Please provide your comment if you have any strong concern

	1 – ZTE Corporation
We support proposal 5

	2 – Nokia Corporation
Support the proposal

	3 – HUAWEI Technologies Japan K.K.
Support

	4 – Xiaomi Communications
Support

	5 – CATT
Support

	6 – Nokia Corporation
Support

	7 – QUALCOMM JAPAN LLC.
We think CSS instead of USS is a better choice. USS is not configured in initial DL BWP. There are issues related to TCI state configuration as well, if USS is configured.




2.3 Discussion point 3: BWP for CG-SDT resource

Based on 1st round discussion, 6 companies support to confirm the RAN2 agreement, while 3 companies raise concern on the separate SDT BWP with respect to usefulness of introducing an SDT BWP, spec impact, SSB measurement.

Although the majority is to confirm the RAN2 agreement, these concerns are valid. The motivation of introducing separate SDT BWP may need RAN2 clarification. To address some concerns from companies, further restriction on the SDT BWP as ZTE’s suggestion can be considered.

Hence, following proposal is given.

Proposal 6: RAN1 confirms the RAN2 agreement that CG-SDT resource can be configured on either initial BWP or separate SDT BWP.


– For TDD if SDT is configured in a separate BWP, the BWP should includes the initial BWP to avoid BWP switching for receiving the SSBs

Feedback Form 7:  Do you agree on the proposal 6?  Please provide your comment if any.

	1 – L.M. Ericsson Limited
The bullet is not necessary as it’s up to the network to configure the separate BWP anyway.

	2 – ZTE Corporation
We support proposal 6

	3 – Nokia Corporation
We can accept the proposal although we have concerns on the practicality of SDT BWP.

	4 – HUAWEI Technologies Japan K.K.
We understand the intention from ZTE and some similar discussion is happening in RedCap. Perhaps can revisit this a bit later

	5 – Xiaomi Communications
It is up to gNB configuration and any limitation is not needed.

	6 – Sony Europe B.V.
We are ok with the proposal.

	7 – CATT
Main bullet is fine to us. sub-bullet on limitation for TDD isn’t necessary.

	8 – Nokia Corporation
We can accept the main bullet as no one is sharing our concerns wrt. RRC_Inactive BWP. We don’t see the necessity of the sub-bullet, if a non-overlapping BWP is used, the another means for UE sync maintenance (e.g. non-cell defining SSB) would need to be used.




2.4 Discussion point 4: L1 feedback for CG-SDT

Based on the 1st round discussion, following options are considered by companies.


· Option 1: Support explicit L1 feedback for CG-SDT.
· Option 1A: Reuse DFI based mechanism as introduced in Rel-16 NR-U
· Option 1B: Use UL grant scheduling DG-PUSCH with same HARQ process ID as CG-SDT PUSCH

· Option 2: Explicit ACK is not supported for CG-SDT. Reuse Rel-15 CG re-transmission for CG-SDT


Among these options, down-selection is needed.

Feedback Form 8: Which option(s) is acceptable? Which op- tion(s) is not acceptable? Please share your comment if any.

	1 – L.M. Ericsson Limited
Option 2.

	2 – Intel Deutschland GmbH
We support Option 1

	3 – ZTE Corporation
We think both option 1A and 1B can work. But for option 2, we think it is unreasonable to assume ACK if there is no feedback due to the uncertainty in RRC inactive state. This is different from RRC connected state, the implicit ACK was supported in Rel-15 because at that time it was mainly used for URLLC case and the miss detection rate for DMRS should be extremely low. The problem here for RRC_inactive is about the reliability, which is quite similar to the CG for NRU in Rel-16.

	4 – Nokia Corporation
Option 2.

	5 – InterDigital Belgium. LLC
Support Option 1. Our understanding is that RAN2 already agreed on 1B. Option 1A has benefit of allowing autonomous retransmission on CG.

	6 – HUAWEI Technologies Japan K.K.
Share similar view with ZTE and InterDigital. Option 1B has been agreed in RAN2 for dynamically sched- uled re-transmission, while 1A is necessary to support for CG-based auto-retransmission or CG new trans- mission. For Option 2, it is obviously not reasonable to assume ACK when UE does not get any feedback within a timer like the method in RRC_CONNECTED, since the channel is not reliable in RRC_INACTIVE similar to NR-U. So the explicit ACK methodology in NR-U and LTE PUR can be reused for CG-SDT, we can accept to take the fields in CG-DFI as baseline.

	7 – Xiaomi Communications
Option 2

	8 – Sony Europe B.V.
Option 1B.

	9 – Sony Europe B.V.
We support Option 1B.

	10 – CATT
We support Option 2. We want to clarify what is the difference between option 2 and option 1B.
In our understanding, for Rel-15 CG re-transmission, gNB still schedules dynamic grant for retransmission with NDI=1 and corresponding HARQ process ID.




11 – Nokia Corporation
Option 2.
12 – Sierra Wireless
Option 1




3 [bookmark: Discussion_(1st_round)]Discussion (1st round)
During the RAN2#114-e meeting, RAN2 sent a LS to RAN1 on the agreements with potential RAN1 impacts for CG-SDT (R1-2106405).


3.1 [bookmark: Discussion_point_1:_PRACH_configuration_]Discussion point 1: PRACH configuration for RA-SDT

3.1.1 [bookmark: Separate_ROs_for_SDT_and_non-SDT]Separate ROs for SDT and non-SDT

Configurations for SDT in separate ROs


According RAN2’ agreement, ROs for SDT and non-SDT can be separate. It is proposed by some companies [Intel, vivo, Qualcomm] that the existing PRACH configurations can be reused for 4-step RACH and 2-step RACH based SDT operation, e.g., time resources and frequency resources of PRACH resources, number of SSB indexes associated with a valid RO, number of contention based preambles per SSB index per valid RO, preamble formats, root sequence and total number of preambles for SDT.

Therefore, following proposal is suggested.

Proposal 1: For RA-SDT, when PRACH occasions are separate between SDT and non-SDT, the existing PRACH resource configurations are separately configured for 4-step RACH and 2-step RACH based SDT operation.


· At least following parameters can be configured
· time resources and frequency resources of PRACH resources
· preamble formats,
· prach-RootSequenceIndex,
· zeroCorrelationZoneConfig,
· restrictedSetConfig
· Number of SSBs associated with a valid RO,
· Number of contention based preambles per SSB per valid RO
· totalNumberofRA-Preambles

Feedback Form 9: Question 1: Please indicate your view on proposal 1. Please also provide your comment if any parame- ters need to be configured separately for RA-SDT in separate ROs.

	1 – ZTE Corporation
We understand the intention that all the configuration parameters for non-SDT (including 2-step RACH and/or 4-step RACH) can be reused when the SDT is separately configured. But seems the proposal itself is not that clear, e.g. ”separately configured for 4-step RACH and 2-step RACH based SDT operation” may cause misunderstanding that sharing RO between 4-step RACH and 2-step RACH for SDT is excluded.

	2 – CATT
we are fine with FL proposal

	3 – Samsung Research America
the RO related configuration could be seperated indicated. however, the other parameter like : preamble format, root sequence index, zero correlatio zone, restrict set should be kept same for a cell.

	4 – HUAWEI Technologies Japan K.K.
All the configuration parameters for non-SDT can be reused for the separate RO for SDT. We share the similar view with ZTE that the intention of Proposal 1 is not clear enough.

	5 – L.M. Ericsson Limited
Parameters similar to those when we introduced 2-step RACH on top of 4-step RACH may be considered as a start point, some of the parameters like the time or frequency resources may need to be restricted to avoid RNTI overlapping issue which is different from 2-step RACH which introduced separate RNTI for RAR in SDT. Furthermore, a unified solution is needed considering there’re also other new features that may use the separate RO which is being discussed in RAN2.

	6 – Intel Deutschland GmbH
We are fine with the proposal. In our view, the existing PRACH configurations can be reused for 4-step RACH and 2-step RACH based SDT operation.

	7 – QUALCOMM JAPAN LLC.

The FL proposal looks good to us in general.
The RRC parameters for separate RO configuration of msgA (R16 2−step RACH) can be a starting point. When the serving cell supports 4− step RACH and 2−step RACH, NW may configure separate RO for SDT based on 4−step RACH or 2−step RACH. FFS if separate ROs need to be configured for RA−SDT of both 4−step RACH and 2−step RACH.




3.1.2 [bookmark: Shared_ROs_for_SDT_and_non-SDT]Shared ROs for SDT and non-SDT

Configuration of number of preambles for SDT in shared ROs


When ROs for SDT and non-SDT are shared, at least following parameter needs to be configured for 4-step RACH and 2-step RACH based SDT operation to determine the SSB-to-preamble mapping per RO.


· Number of contention-based preambles for SDT per SSB per valid RO

Regarding the number of SSB indexes associated with a valid RO, the existing parameter for non-SDT RACH can be reused.

Regarding the number of preambles for 4-step RACH or 2-step RACH based SDT, it may be derived by the totalNumberofRA-Preambles and number of contention-based preambles for SDT per SSB per valid RO.

Proposal 2: For RA-SDT, when PRACH occasions are shared between SDT and non-SDT, at least following parameters can be configured for 4-step RACH and 2-step RACH based SDT operation.


· Number of contention-based preambles for SDT per SSB per valid RO
· FFS for number of preambles for 4-step RACH or 2-step RACH based SDT, number of SSB indexes associated with a valid RO


Feedback Form 10: Question 2: Please indicate your view on proposal 2. Please also provide your comment if any param- eters need to be configured separately for RA-SDT in shared ROs.

	1 – ZTE Corporation
We think for shared ROs there are two cases need to be clarified.
1) ROs are shared between SDT and non-SDT, and also shared for 2-step RACH and 4-step RACH. In this case the ordering of RO partition needs to be defined as well as the number of preambles for 2-step/4-step SDT.
2) ROs are shared between SDT and non-SDT, but 2-step RACH and 4-step RACH have separate ROs. This is more complicated, and some rules may needs to be predefined, e.g. for simplicity 2-step SDT only shares with the ROs configured for 2-step non-SDT and 4-step SDT only shares with the ROs configured for 4-step non-SDT; or for flexibility an indication of the sharing RACH type for non-SDT can be introduced;

	2 – CATT
we are fine with FL proposal

	3 – Samsung Research America
only provide the number of preambles are not enough. the starting position of these number of preambles are also needed. as discussed in our tdoc, it could be explicitly indicated (by signaling) or implicit method (e.g., start from the end of the preambles for one SSB in a RO), suggest to capture this.

	4 – Samsung Research America
Proposal 2: For RA-SDT, when PRACH occasions are shared between SDT and non-SDT, at least following parameters can be configured for 4-step RACH and 2-step RACH based SDT operation.




	· Number of contention-based preambles for SDT per SSB per valid RO
· starting postiiong of the preambles for SDT per SSB per valid RO

·  FFS explicit indication or implicit determination 
· FFS for number of preambles for 4-step RACH or 2-step RACH based SDT, number of SSB indexes associated with a valid RO

	5 – HUAWEI Technologies Japan K.K.
We agree with the Proposal 2 with the first sub-bullet. The second bullet is not so clear.

	6 – L.M. Ericsson Limited
Agree that number of CBRA preambles for indicating a new feature e.g. SDT here is always needed. But a unified solution may be needed to be discussed in RAN2 for all new features requiring RACH partitioning.

	7 – Intel Deutschland GmbH
We are fine with the first bullet, but it is not clear to us the meaning of second bullet. It would be good to clarify.
We share similar view as other companies that RAN2 is currently discussing the unified design for PRACH resource partitioning for different use cases and RAN1 can wait for this before making a decision.

	8 – QUALCOMM JAPAN LLC.

The FL proposal is a good starting point for further discussion. In addition to cover the necessary RRC parameters for RA−SDT, signaling overhead reduction is also desirable. When both 2−step RACH and 4−step RACH are supported by the serving cell, is SDT supported for both RACH types ? If so, shall 4−step RACH based SDT share RO with 4−step RACH non−SDT only ? Or 4−step RACH based SDT can share RO with 2−step RACH non−SDT ?
It would be good if RAN2 can clarify the possible combinations of RACH type for SDT and non−SDT.



PRACH mask for shared ROs


In [Sony, ZTE, QC, Intel], it is proposed that a PRACH mask can be configured to indicate a subset of ROs for RA-SDT. Besides, Intel proposed that PRACH mask is used to indicate a subset of ROs associated with same SSB index for RA-SDT. ZTE proposed that When 4-step SDT and 2-step SDT share with 4-step ROs or 2-step ROs for non-SDT, shared RO Mask indexes for 4-step SDT and 2-step SDT should be separately configured.

Therefore, the following proposal is suggested.

Proposal 3: For RA-SDT, when PRACH occasions are shared between SDT and non-SDT, a PRACH mask can be configured to indicate a subset of ROs for RA-SDT.


· The PRACH mask is used to indicate a subset of ROs associated with same SSB index for RA-SDT
· The PRACH Mask indexes for 4-step SDT and 2-step SDT are separately configured.

Feedback Form 11: Question 3: Please share your view on pro- posal 3.

	1 – ZTE Corporation
We support the proposal 3.

	2 – Samsung Research America
fine.

	3 – HUAWEI Technologies Japan K.K.
fine

	4 – L.M. Ericsson Limited
It would be good to discuss this in RAN2 on how to define different PRACH masks for different new features sharing same RO as well in our understanding.

	5 – Intel Deutschland GmbH
We are fine with the proposal.



Determination of preamble for SDT in shared ROs


When ROs for SDT and non-SDT are shared, the preambles for SDT and non-SDT in the shared ROs are separately configured. Following options are proposed by companies to determine the preambles for SDT in a shared RO.


· Option 1: Number of preambles are configured for RA-SDT, for 4-step and 2-step RA-SDT respectively. The preambles for SDT in the shared RO are determined from the non-CBRA preambles for non-SDT RA type,

· i.e. Preambles for 4-step RA-SDT can be allocated after 4-step and 2-step CBRA RACH associated with a same SSB index, followed by the preambles for 2-step RA-SDT

· Option 2: starting position of preamble[CXH1] and preamble number are configured for RA-SDT, for 4-step and 2-step RA-SDT respectively.


Moderator’s comment: This issue is related to RAN2. It should be noted that RAN2 will discuss the RACH partition issue in RACH partitioning WI. Hence this issue can be handled by RAN2.

Feedback Form 12: Please provide your comment if any

1 – ZTE Corporation
We agree that the detailed RO partitioning can be left to RAN2.
But from RAN1 perspective the SDT related parameters for the sharing should be provided and RAN2 can make the final decision considering the recommendation from all related WIs. In our view option 1 and 2 are not exclusive. We think the starting position of SDT preamble is needed in case some UEs does not support 2-step RACH feature.



	2 – Samsung Research America
preamble partition in case of shared RO, will be also related to SSB-RACH association, we dont think it’s a purely RAN2 issue. Besides, since R15, the preamble partition is designed by RAN1.
as we commented in above issue, this can be discussed/decided by RAN1.

	3 – HUAWEI Technologies Japan K.K.
Some input from RAN1 would be useful

	4 – LG Electronics France
We are fine with FL’s suggestion. Considering limited TU in RAN1, this issue could be mainly handled by RAN2.

	5 – L.M. Ericsson Limited
Fine to handle this in RAN2 where RACH partitioning for all related Rel-17 features are discussed

	6 – Intel Deutschland GmbH
We are fine to leave this to RAN2, but some input from RAN1 is helpful. RAN2 is currently discussing the unified design for PRACH resource partitioning for different use cases and RAN1 can wait for this.




3.1.3 [bookmark: Power_control_for_RA-SDT]Power control for RA-SDT

In [QC, vivo], the power control parameters for RA-SDT are discussed. For the open loop power control, it should be discussed whether the power control parameter is configured separately for RA-SDT, e.g. preambleReceivedTargetPower. On the other hand, for power ramping for RA-SDT, the power ramping counter and power ramping step for RA-SDT need to be determined.

Based on the input, following parameters on power control for RA-SDT need to be determined.


· preambleReceivedTargetPower
· Power ramping parameters, including power ramping step, power ramping counter

Feedback Form 13: Question 4: what power control parame- ters need to be configured for RA-SDT? Please share your view.

1 – ZTE Corporation
We think the preambleReceivedTargetPower can follow that for non-SDT.
The same power ramping counter can be maintained for SDT and non-SDT, with possibly separate ramping step size (this is aligned with how it is modelled for 2-step RACH and 4-step RACH). But it does not imply the fallback from SDT to non-SDT is supported.








2 – CATT
Power control for RA-SDT can follow the setting for non-SDT.



	3 – Nokia Corporation
That the same power control parameters can be used as with non-SDT and nothing additional needs to be configured for PC.

	4 – Samsung Research America
such issue is not triggered by RAN2, we did not need to discuss it .

	5 – HUAWEI Technologies Japan K.K.
While our view is the power control parameters for 2/4-step non-SDT can be reused for SDT. This is not included in the RAN2’s input LS, and it is under discussion in RAN2, also fine with RAN1 wait for RAN2’s more input

	6 – LG Electronics France
It seems not necessary to separately configure the power control parameters for RA-SDT.

	7 – L.M. Ericsson Limited
Is this for separate RO case or for shared RO case?

	8 – Intel Deutschland GmbH
We think same power control parameters can be used for SDT and non-SDT.

	9 – QUALCOMM JAPAN LLC.
We think power control parameters for RA-SDT need to be discussed/clarified for R17 SDT. Depending on the status of RO sharing and the type of RACH procedure, the configuration of power control parameters for RA-SDT can be different.




3.1.4 [bookmark: Others]Others

RA-RNTI overlapping issue


Ericsson mentioned that for separate RO case, PRACH configurations should be carefully designed to avoid RA-RNTI overlapping issue with a unified solution for features requiring separate PRACH resource configuration in NR Rel-17.

This issue seems to be RAN2 related and it can be discussed in RAN2.

Feedback Form 14: Please provide your comment if any

1 – ZTE Corporation
Agree with the moderator’s view




2 – CATT
We are fine with FL proposal.



	3 – Nokia Corporation
Agree with the moderator proposal

	4 – Sony Europe B.V.
We agree moderator’s proposal.

	5 – HUAWEI Technologies Japan K.K.
fine

	6 – LG Electronics France
We are fine with moderator’s proposal.

	7 – L.M. Ericsson Limited
It depends on how we solve the RNTI overlapping issue. If we can generate a new RNTI for RAR of each new feature, it seems fine to let to discuss this directly. However it will be hard or impossible to define more RA-RNTIs for more and more new features requiring early indicating by PRACH. This means that the issue should be solved by design special time/frequency resource allocation of the separate RO, then this should be discussed together with the RO configuration discussed in proposal 1.
So we propose to discuss the overlapping issue first before discussing the separate RO time frequency resource configuration or discuss them together.

	8 – Intel Deutschland GmbH
We are fine with moderator’s proposal.

	9 – QUALCOMM JAPAN LLC.
We are fine with the FL proposal in principle. However, RA-SDT could be based on both 4-step RACH and 2-step RACH. It is unclear to us if the overlapping issue is for RA-RNTI only, or it can happen to msgB-RNTI as well.



3.2 [bookmark: Discussion_point_2:_search_space_is_conf]Discussion point 2: search space is configured for UEs performing CG-SDT

RAN2 made a working assumption on search space for CG-SDT. For CG-SDT

– Working assumption: UE-specific search space is configured for UEs performing CG-SDT. RAN2 asks RAN1 whether this working assumption can be confirmed


Based on the input from companies’ contribution, it seems the companies who discussed search space is configured for UEs performing CG-SDT are proposing to confirm the working assumption.

Therefore, following proposal is suggested.

Proposal 4: RAN1 confirms the RAN2 working assumption on search space for CG-SDT.


– UE-specific search space is configured for UEs performing CG-SDT.

Feedback Form 15: Please indicate your view on whether to confirm the working assumption and provide your comment if any.

	1 – ZTE Corporation
Agree to confirm the WA.

	2 – CATT
we are fine with FL proposal.

	3 – Nokia Corporation
Agree to confirm the WA

	4 – HUAWEI Technologies Japan K.K.
agree

	5 – LG Electronics France
We are fine with moderator’s proposal.

	6 – L.M. Ericsson Limited
Fine.

	7 – Intel Deutschland GmbH
We are fine to confirm the working assumption

	8 – QUALCOMM JAPAN LLC.
In our view, CSS is a better fit for CG-SDT. We think the SS configuration needs to be further discussed in RAN1.




3.3 [bookmark: Discussion_point_3:_BWP_for_CG-SDT_resou]Discussion point 3: BWP for CG-SDT resource

RAN2 made the following agreement on BWP for CG-SDT resource. For CG-SDT

– CG-SDT resource can be configured on either initial BWP or separate SDT BWP. Ask RAN1 to confirm

Based on the input from companies’ contribution, 8 companies are proposing to confirm the working
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assumption, while 2 companies propose that CG-SDT/PUSCH resources should be configured in the initial UL BWP of UE.

Feedback Form 16: Question 5: Whether or not to confirm the RAN2 agreement on BWP for CG-SDT resource? Please indicate your view and provide your comment if any.

	1 – ZTE Corporation
Agree to confirm the WA.
And for TDD if SDT is configured in a separate BWP, the BWP should includes the initial BWP to avoid BWP switching for receiving the SSBs.

	2 – CATT
we are fine with comfirming RAN2 WA

	3 – Nokia Corporation
We are fine with the initial BWP part, but have concerns on the SDT-specific BWP. This is technically feasible, but we would like to question the usefulness of introducing an SDT BWP, as this seems to be essentially an RRC_Inactive BWP that did not exist before and it seems to be an overkill to say one is needed for CORESET/SS configuration.

	4 – Sony Europe B.V.
We are fine to confirm RAN2 agreement.

	5 – Samsung Research America
we think the SDT specific BWP (seperate BWP) may not be needed. either the UE will be requested to switch from this bwp to initial bwp (for DL reception), or new other DL configuration will be needed for new BWP. too much spec impact without clear motivation.
we can request RAN2 to explain the necessity to have seperate BWP.

	6 – HUAWEI Technologies Japan K.K.
fine to confirm the WA

	7 – LG Electronics France
We are fine to confirm RAN2 agreement.

	8 – L.M. Ericsson Limited
fine.

	9 – QUALCOMM JAPAN LLC.
It is unclear to us why a separate BWP needs to be configured for CG-SDT. Due to the necessity of SS- RSRP measurements for TA validation, the initial UL BWP is a better choice for CG-SDT, since the UE performing SDT does not need a measurement gap for SSB and it can monitor SI/paging in Type 0/0A/2 CSS in initial DL BWP.



3.4 [bookmark: Discussion_point_4:_L1_feedback_for_CG-S]Discussion point 4: L1 feedback for CG-SDT

RAN2 made the following agreement on BWP for CG-SDT resource. For CG-SDT

· RAN2 thinks that some feedback may be beneficial in case CG is used for subsequent transmission.
RAN2 assumes that existing mechanism can be used.


Observation from companies’ contribution:


· Huawei proposes that RAN1 confirms to reuse relevant existing L1 feedback mechanism in LTE PUR and NR R15/16 CG specification, including HARQ-ACK indication, TPC command and TA adjustment for subsequent CG-SDT.
· Sony proposes RAN1 to discuss whether L1 feedback for CG-PUSCH is implicit based on configuredGrantTimer or explicit HARQ-ACK mechanism.
· ZTE proposes that the existing DFI mechanism can be reused for the feedback of SDT in case CG is used for subsequent transmission.
· Qualcomm proposes that DL feedback information for CG-SDT is beneficial and UE can monitor DCI format 0_0 and a RNTI associated with CG-SDT in a CSS of initial DL BWP.
· vivo proposes that for CG-SDT, DL/UL grant scheduling subsequent transmission can be used for the feedback response to CG-SDT transmission.
· Samsung, Intel, InterDigital, propose to confirm the RAN2 agreement on feedback for CG-SDT.
· Ericsson proposes that L1 HARQ feedback is not supported for uplink CG SDT.

Feedback Form 17: Question 6: Whether to support L1 feed- back for CG-SDT? If supported, how to indicated L1 feedback for CG-SDT, e.g. DL/UL assignment, DFI? Please share your view on L1 feedback for CG-SDT.

	1 – ZTE Corporation
Support to confirm the WA. And we prefer to reuse the DFI for the feedback.

	2 – CATT
From our perspecitive, explicit ACK is not necessary and current mechanism including calculation of HARQ process ID and retransmission based on dynamic grant on CG transmission in licensed band oper- ation can be reused for subsequent transmission in CG-SDT.

	3 – Nokia Corporation
Agree with CATT, there is no need for explicit ACK, and the Rel-15 dynamic grant for CG Re-Rx can be used for CG-SDT Re-Tx.




	4 – Sony Europe B.V.
We should only agree that either explicit or implicit L1 feedback is needed.  Details to be discussed in RAN2.

	5 – Samsung Research America
we think DFI based mechnism could be re-used.

	6 – HUAWEI Technologies Japan K.K.
Support L1 feedback for CG-SDT. The fields in existing CG-DFI (HARQ-ACK indication, TPC command) can be the baseline. The TA adjustment as in PUR can be also included in L1 feedback.

	7 – LG Electronics France
We agree with CATT and Nokia. Rel-15 CG re-transmission scheme can be used for CG-SDT.

	8 – L.M. Ericsson Limited
For SDT in RRC inactive, there’s no need of explicit ACK which was only supported in NR-U when LBT was used in legacy.

	9 – Intel Deutschland GmbH
We are fine to support L1 feedback for CG-SDT. Based on current spec, there are two options: DFI based mechanism as introduced in Rel-16 NR-U may be reused and applied as explicit HARQ-ACK feedback, or DG-PUSCH scheduling with same HARQ process ID as CG-PUSCH and toggled/non-toggled NDI can be used for new transmission and retransmission. We are open for both options. Note that if DFI based solution is applied, we need to introduce this to licensed spectrum.

	10 – Sierra Wireless
Support L1 feedback for CG-SDT. As mentioned by Huawei the TA adjustment as in PUR can also be included.

	11 – QUALCOMM JAPAN LLC.
We think feedback information for CG-SDT can be supported on DL. Besides, the L1 feedback mechanism applicable for NR licensed operation should be prioritized.

	12 – HUAWEI Technologies Japan K.K.
Some more comments when reading the responses. The implicit ACK mechanism in R15/16 is under the condition that the channel condition is reliable, e.g. for URLLC use cases, that when UE does not receive any feedback after sending a CG PUSCH within a timer, this CG transmission is considered successful. The implicit ACK can be afforded in such cases because most of the CG transmission is successfully received by gNB. However, in RRC_INACTICE, the channel condition can not be such reliable, which is more similar to the case in NR-U. When UE does not receive any feedback, UE cannot assume the gNB successfully receives the CG-SDT due to the unreliable channel state. Or, the gNB may send a re- transmission scheduling but the UE has not detected it.



