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Introduction
This document provides the email discussion summary on Reply LS to R1-2106430.
[106bis-e-NR-R17-Sidelink-04] Discuss incoming LS on synchronous operation between Uu and SL in TDD band n79 for a possible reply LS by October 18 – Rui (CATT)
· Discuss whether a reply LS is needed for R1-2106430. If reply LS is needed, this email thread is to be used to converge on the response to RAN4.
 
Summary of contributions
In the LS from RAN4, the synchronous operation between Uu and SL in TDD band n79 is raised, and provide two potential options: 
	1. Overall Description:
Partially used SL with Uu in TDD band, e.g. n79, irrespective of TDM or FDM is being discussed for Rel-17 SL enhancement in RAN4. 
In Rel-16 NR V2X, SL transmission timing is aligned with DL timing of Uu based on RAN1 agreements. The same SL transmission timing if applied to Rel-17 SL in the scenario of partially used SL with Uu in TDD band may give rise to interference problem between SL and Uu. 
There are two options under discussion in RAN4 as below. 
Option 1: To follow the Rel-16 agreement to align SL transmission timing with DL timing.
Option 2: To reconsider SL transmission timing to align with UL timing to mitigate the interference between Uu and SL, i.e.
· For sidelink transmissions, 
· SL transmission timing is aligned with Uplink timing when Uu and sidelink is TDMed/FDMed coexistence in the same band, including TDM coexistence within the same carrier or different carriers. 
· Otherwise, SL transmission timing is aligned with Downlink timing.
RAN4 respectfully ask RAN1 to clarify that is it feasible that RAN4 consider option 2 from RAN1 perspective to define SL transmission timing to align with UL timing when SL is synchronized to a network?

2. Actions:
To RAN WG1:
RAN4 respectfully request RAN1 to clarify the above question regarding partially used SL with Uu in TDD band.



Companies’ views are summarized as following:
· Nokia, Nokia Shanghai Bell [1]: Option 2 at least when Uu and SL are in same carrier, the reason is as following:
· Inefficient resource usage due to configurable number of guard symbols in a SL slot, empty subcarriers between SL and UL and proper power control parameter settings are needed to mitigate the interference between SL and UL
· Changes to the SL synchronization procedure would be needed to support forwarding of UL timing.
· Huawei, Hisilicon [2]: Option 2 in following scenarios:
· There are only Rel-17 UE in a resource pool, if TA is achievable.
· Rel-17 and Rel-16 UE coexist in a shared carrier but operate in different resource pools with UL and DL timing configured respectively, if TA is achievable.
· Option 1’s constrictions are identified as following:
· Interference between sidelink and uplink transmission.   
· Neither UL power control nor SL power control can avoid the interference between UL transmission and SL transmission when DL timing is used for SL transmission.
· The spectrum efficiency decreases significantly if multiple symbols gap, with total duration over TA, is left between UL slots and SL slots when DL timing is used for SL transmission.
· Vivo [3]: Option 1, the reason is as following:
· Option 2 is not feasible from the specification perspective, as such behavior has not been specified for Rel-17 UE.
· No objectives for SL synchronization enhancement in Rel-17 eSLWID 
· Only one RAN1 meeting left before Rel-17 is frozen. 
· Option 2 is not feasible in case of the SL communication between RRC connected modes and  RRC idle/inactive mode. 
· Backward compatibility issue between Rel-16 and Rel-17 UEs in SL communication because different transmission timings are applied. 

· OPPO [4][5]: Option 1, the reason is as following:
· Option 2 is not feasible for SL communication between RRC connected mode and RRC idle/inactive mode
· Synchronization is defined in a manner of system/cell-specific, and it is agreed that only one reference timing is used for sidelink transmission and reception. The RX UE cannot maintain two different reference timings if TX UE1 in mode 1 using UL timing and TX UE2 in mode 2 using DL timing.
· Backward compatibility issue between Rel-16 and Rel-17 UEs in SL communication because different transmission timings are applied.
· CATT, GOHIGH [6][7]: Option 1, the reason is as following:
· For mitigating inter-symbol interference due to SL transmission at gNB side, there are two mechanisms in Rel-16 NR-V2X (i.e. option 1): DL-pathloss based power control and configurable GAP symbols when operating within network coverage
· Option 2 is not feasible at least in case that R16 SL-UE is coexisting with R17 SL UE in same carrier.
· RAN1 has not studied the use of UL timing as a reference in NR SL, and there is no objective on SL synchronization enhancement for RAN1 in the R17 NR sidelink enhancement WID.

· Qualcomm [8]: Option 1, the reason is as following:
· For the communication using the UL timing for SL, all the UEs within the network coverage are required to be in the RRC connected state; SL communication with UEs in the idle or inactive states is not possible. 
· Considering UL timing for SL communication, the Rel. 16 SL and Rel. 17 SL UEs cannot coexist on the same carrier. 
· The Rel. 16 SL design does not consider the use of UL timing as a timing reference. Further, RAN1 has not studied the use of UL timing as a reference in NR SL since there is no objective for RAN1 to do so in the Rel. 17 NR sidelink enhancement WID.
· The Rel. 16 sidelink design provides means to mitigate the impact of SL interference at the gNB by setting the DL path-loss as a reference for power control as well as providing sufficient gap symbols between SL resources and UL transmission either by configuring SL symbols in a slot or by gNB scheduling. 
· Interference between SL and Uu could exist at the UE even if UL timing is used.
· Ericsson [9][10]: Clarifications on both options
· For option 1:
· The use of DL timing allows for SL communication between nearby UEs in the same cell.
· The use of DL timing for SL communication may require a tight OLPC using DL PL if the TX UE is close to the gNB. 
· With the Rel-16 requirement of tracking a single timing reference, SL communication across cell borders using DL timing may not be possible in general.
· For option 2:
· The use of UL timing for SL transmission requires that all SL active UEs (i.e., interested in TX or RX over SL) are RRC_CONNECTED.
· The use of UL timing (i.e., requiring UEs to be RRC_CONNECTED to have a TA value, etc.) for SL transmission must be configurable and always complementary to using DL timing, not a standalone solution.
· If the Rel-16 requirement of tracking a single timing reference is reused, SL communication across cell borders using UL timing may not be possible in general.
· Coexistence is not possible in a scenario where some UEs use DL timing for SL transmission (Option 1) and other UEs use UL timing for SL transmission (Option 2) if the Rel-16 requirement of tracking a single timing reference is kept.
· ZTE, Sanechips [11]: Option 1, the reason is as following:
· Option 2 is not feasible in case of the SL communication between RRC_connected UEs and RRC_idle UEs(including InC, OoC UEs) if not mandating all the InC UEs being in RRC_CONNECTED state.
· Option 2 is not feasible in case of the SL communication between Rel-17 UEs and Rel-14/15/16 UEs.
· No objectives for SL synchronization enhancement in Rel-17 eSLWID
· To apply option 2, the following restrictions need to be met:
· The carrier should be dedicated for the UEs with UL timing(Option 2), i.e. Not support backward compatibility.
· All of the sidelink UEs with UL timing(Option 2) are mandated to be in RRC_CONNECTED state.
· Not support GNSS as synchronization source.

Discussion
Round 1
Based on reviewing the contributions [1-11], it would be difficult to draw a conclusion directly whether option 2 is feasible or not. There could be three directions to reply LS from RAN4:
· Alt 1: From RAN1 perspective, it is not intended to study SL transmission timing to align with UL timing when SL is synchronized to a network. The reasons are as following:
· Only 1 left meeting for RAN1 in Rel-17 sidelink enhancement, and there is no objective on SL synchronization enhancement in Rel-17 eSL WID. 
· There is no backward compatible issue between Rel-16 and Rel-17.
· Support SL communication between RRC connected mode and RRC idle/inactive mode
· The SL interference at gNB sidelink can be mitigated by setting the DL path-loss as a reference for power control, configurable gap symbols and gNB scheduling. These operations may potentially lead to insufficient resource usage.
· Alt 2: RAN1 considers Option 2(SL transmission timing is aligned with Uplink timing) which needs to enhance SL synchronization procedure in Rel-17, at least for the scenarios: SL and Uu are in the same carrier, dedicated resource pool for R17 UEs if TA is known. The reasons are as following:
· Potentially efficient resource usage with the consideration of mitigating interference between SL and UL
· Better interference mitigation between SL and UL.
· Alt 3(compromised manner): RAN1 only provide the pros and cons for each option, and leave it for RAN4 making a decision. If people want to go this direction, the exact pros and cons of each option could be discussed later. 

From moderator’s perspective, if we want to Reply the LS in this meeting, it is encouraged people to be flexible and compromised. Firstly, I would like to check people’s views on the direction of the LS reply.

Q1: Do you agree RAN1 can reply the LS by the above three alternatives? If Yes, please share your preference and comments. If No, please feel free to add other alternatives in your comments.

	Company
	Yes/No
	Preference
	Comments

	vivo
	Yes
	Alt 1 (with modification)
	The problem of Alt 2 and 3 is that, they do not answer the RAN4’s question, i.e., “is it feasible that RAN4 consider option 2 from RAN1 perspective to define SL transmission timing to align with UL timing when SL is synchronized to a network”. Alt 2 and 3 both provide some facts that RAN1 observes, but not opinion of RAN1 that RAN4 is asking.

On the other hand, although Alt 1 is a good compromise, some modification would be needed for the main bullet:
From RAN1 perspective, it is not intended to study or specify SL transmission timing to align with UL timing when SL is synchronized to a network in Rel-17.
We are not sure whether the sub-bullets are needed in the LS reply. In case companies would like to provide such details in the LS, some revisions are also needed for these sub-bullets.

	NTT DOCOMO
	Yes
	Alt 1
	As discussed at the last meeting, it is difficult for RAN1 to study/specify option 2. Alt 1 (maybe with vivo’s update) is only one we can do.

	Ericsson
	Yes
	Alt. 2 (with modification)
	In our view, Alt. 2 may need to be modified in order to address the question from RAN4:
Alt.2’: In RAN1 opinion, it is feasible that RAN4 considers Option 2 (SL transmission timing is aligned with Uplink timing) at least for certain scenarios, e.g., SL and Uu are in the same carrier, dedicated resource pool for R17 UEs if TA is known. RAN1 notes that this would require enhancing the synchronization procedure.

	OPPO
	Yes
	Alt 1 (with modification)
	Alt 1 can be the direction to be discussed and reply in the LS.
According to our preference, directly answer in the LS, whether option 2 is feasible or not, is the most direct/clear and efficient way as a feedback. If RAN1 does not come up with a concrete answer to the question, reply with one of the alternatives above may lead to further work in RAN4.
As a compromise, it is OK to have Alt 1 in the reply LS, but only the main bullet is enough, and the sub-bullets can be removed. Because the sub-bullets are the reasons (technical or non-technical) from RAN1’s perspective, which may not be needed by RAN4. With the main bullet in Alt 1, RAN4 can be informed that option 2 is not going to be handled at least in RAN1, and RAN4 can also consider it in the future release.

	Qualcomm
	
	Modified Alt 1
	The reasons listed under Alt 1 aren’t why RAN1 doesn’t intend to study using UL timing, they are issues identified if UL timing is considered. Hence, we suggest modifying the wording to clarify that point.

Could you please clarify this part “These operations may potentially lead to insufficient resource usage.”? Why would using DL-pathloss OLPC lead to insufficient resource usage? and why would switching to UL timing reduce the gap symbols between SL and Uu compared to DL timing?

· From RAN1 perspective, it is not intended to study or specify SL transmission timing to align with UL timing when SL is synchronized to a network in Rel-17. The reasons are as following: The following issues were identified regarding the feasibility of Option 2
· Only 1 left meeting left for RAN1 in Rel-17 sidelink enhancement, and there is no objective on SL synchronization enhancement in Rel-17 eSL WID. 
· There is no backward compatible issue It breaks backward compatibility between Rel-16 and Rel-17.
· It cannot support SL communication between RRC connected mode and RRC idle/inactive mode
· Interference at UE would still exist in the form of interference between SL transmission and DL reception.
· When using DL timing, the SL interference at gNB sidelink can be mitigated by setting the DL path-loss as a reference for power control, configurable gap symbols and gNB scheduling. These operations may potentially lead to insufficient resource usage.


	Futurewei
	Yes
	Alt 2 
	We support Alt 2 in principle. SL timing aligning with uplink timing is an efficient approach to mitigate the interference between SL and UL. We slightly prefer the modified version from Ericsson.
We do not support Alt. 1. SL/UL power control cannot suppress the interference from UL to SL efficiently. UL power control also has some other objectives, e.g., UL coverage. Guard symbols will impact the per RB throughput efficiency considerably.
We are open to Alt 3 if an agreement on Alt 2 cannot be reached.  

	Sharp
	
	Alt 1
	We support the general direction of Alt 1, either Alt 1 “as is”, or with some wording refinements as proposed by other companies.
On the other hand, given the views expressed in contributions to this meeting, and in email discussions so far, we don’t see too much difference in companies’ views since last meeting. Therefore, we think it may be fine to go with a reply LS to RAN4 just capturing the following as conclusions.
· There is no technical consensus in RAN1 on the feasibility of using UL timing as a reference in NR SL in Rel-17.
· RAN1 observes that there is no objective on enhancement of SL synchronization in Rel-17 sidelink enhancement WID.

	Samsung
	
	Alt1 with modifications
	We support Option 1 and hence Alt1.
We prefer to use the Alt1 modifications suggested by Qualcomm.

	Xiaomi
	
	Alt1 with modifications
	We prefer to clearly answer RAN4 question on whether option 2 is feasible or not as OPPO suggested. We can also accept Alt 1 with QC revision.

	Lenovo/Motorola Mobility 
	
	Alt1 with modification
	We prefer the revised wording from Qualcomm.

	Nokia, Nokia Shanghai Bell
	Yes
	Alt 2 
	We prefer to use uplink timing for SL transmissions in shared carriers. When UL timing is used, interference between SL and UL is minimized and scheduling restrictions can be avoided. The wording modifications proposed by Ericsson for alt 2 are ok for us.
If DL timing is used, then the following is needed to handle the coexistence of UL and SL transmissions:
· In time domain to avoid overlap of SL and UL, multiple gap symbols may need to be added to PSSCH slots. And related to S-SSB transmission (where only one gap symbol is available) a gNB scheduling restriction to not have UL transmissions in the next slot after S-SSB may be needed.
· In frequency domain if UL and SL slot boundaries are not aligned within CP and orthogonality of adjacent subcarriers cannot be maintained, UL scheduling restrictions (lower MCS or not scheduling UL in the RB adjacent to SL) or DL pathloss based SL power control that allows high SL Tx power only for UEs far away from gNB need to be used to mitigate the interference.

	LG Electronics
	Yes
	Alt 1
	Since the related work is currently pending on RAN4, it would be desirable for RAN1 to send the reply LS to RAN4 at this meeting. As already commented by several companies, we think that at least the following contents should be included in the reply LS.
· From RAN1 perspective, it is not intended to study or specify SL transmission timing to align with UL timing when SL is synchronized to a network in Rel-17.

	Huawei, HiSilicon
	Yes
	Alt. 2 or 3
	As our analyzed in our contribution R1-2110364, applying UL timing is help to mitigate the interference between UL and SL instead of introducing additional gap symbols if DL timing is applied.
Based on the alternatives, reflecting some objective facts of RAN1 in LS is also helpful for RAN4 to make a decision. For Alt.2 it refers the enhancements RAN1 needed to consider Option 2, and also the typical cases. The modified Alt. 2 form Ericsson is also acceptable for us.
Alt. 3 provides RAN4 with an analysis they would not otherwise be able to conduct themselves, which can help their decision. If RAN4 decide that UL-aligned timing is their clear preference, RAN1 will be able to handle it, due to how little specification work it implies.

	CMCC
	Yes
	Alt. 2 or 3
	We are supportive of Alt. 2. The modified version from E/// also looks fine to us. Alignment of SL timing with uplink timing mitigates the interference between SL and UL, and it would be frustrated to just inform RAN4 that Option 2 is not feasible. Alt. 2 clearly provides the applicable scenarios for Option 2.
Alt. 3 could be a way to move forward, if consensus on Alt. 2 cannot be made.

	ZTE, Sanechips
	Yes
	Alt 1 with comment
	We share the similar view with OPPO. Only main bullet of Alt 1 is good enough, and RAN4 can consider Option 2(SL transmission timing is aligned with Uplink timing) in the future release.

	MediaTek
	Yes
	Alt 1 with comments
	The main bullet may be enough. The sub-bullets will require more discussion for consensus but have less values for RAN4.
Moreover, one more reason is that it can’t support SL communication between in-coverage UE and the out-of-coverage UE due to the different timings if the uplink timing is applied for in-coverage UE.
 



Round 2
Based on the email discussion in first round, the observations are summarized as following:
· Alt 1(with modification): 
· From RAN1 perspective, it is not intended to study or specify SL transmission timing to align with UL timing when SL is synchronized to a network in Rel-17. 
· [The following issues were identified regarding the feasibility of Option 2
· Only 1 left meeting left for RAN1 in Rel-17 sidelink enhancement, and there is no objective on SL synchronization enhancement in Rel-17 eSL WID. 
· It breaks backward compatibility between Rel-16 and Rel-17.
· It cannot support SL communication between RRC connected mode and RRC idle/inactive mode
· Interference at UE would still exist in the form of interference between SL transmission and DL reception.
· When using DL timing, the SL interference at gNB sidelink can be mitigated by setting the DL path-loss as a reference for power control, configurable gap symbols and gNB scheduling.]

Support companies: Vivo, NTT DOCOMO, OPPO, Qualcomm, Sharp, Samsung, Xiaomi, Lenovo/Motorola Mobility, LGE, ZTE, Sanechips, MediaTek (13 companies)

· Alt 2(with modification):
· In RAN1 opinion, it is feasible that RAN4 considers Option 2 (SL transmission timing is aligned with Uplink timing) at least for certain scenarios, e.g., SL and Uu are in the same carrier, dedicated resource pool for R17 UEs if TA is known. RAN1 notes that this would require enhancing the synchronization procedure.

Support companies: Ericsson, Futurewei, Nokia, Nokia Shanghai Bell, Huawei, HiSilicon, CMCC(7 companies)

· Alt 3: RAN1 only provide the pros and cons for each option, and leave it for RAN4 making a decision. 
Supported companies (if alt 2 cannot be agreed): Futurewei,  Huawei, HiSilicon, CMCC 

· Alt 3’ (proposed by Sharp): 
· There is no technical consensus in RAN1 on the feasibility of using UL timing as a reference in NR SL in Rel-17.
· RAN1 observes that there is no objective on enhancement of SL synchronization in Rel-17 sidelink enhancement WID.

Base on the discussion so far, the situation is not changed since last meeting. Further discussion will not bring us forward in concluding either alt 1 or alt 2. if companies still insist to select between alt 1 or alt 2, it would be difficult for us to move forward and reply LS to RAN4 in this meeting. So it is encouraged to further consider the direction of alt 3/alt 3’ manner, which is a middle way between alt 1 and alt 2.

Proposed LS reply to RAN4:

· There is no technical consensus in RAN1 on the feasibility of option 2(using UL timing as a reference for NR SL transmission) in Rel-17.
·  RAN1 has identified the following issues regarding the feasibility of option 2
· It breaks backward compatibility between Rel-16 and Rel-17.
· It cannot support SL communication between RRC connected mode and RRC idle/inactive mode.
· RAN1 has identified that option 2 can mitigate the interference between SL and UL in an efficient approach in certain scenarios, e.g. SL and Uu are in the same carrier, dedicated resource pool for R17 UEs if TA is known.
· RAN1 notes that option 2 requires specification enhancement on SL synchronization procedure.
· RAN1 notes that the SL interference at gNB sidelink can be mitigated by setting the DL path-loss as a reference for power control, configurable gap symbols and gNB scheduling in option 1(using DL timing as a reference for NR SL transmission).
· RAN1 notes that there is only 1 left meeting for RAN1 in Rel-17 sidelink enhancement, and there is no objective on SL synchronization enhancement in Rel-17 eSL WID.

Q1: Do you agree to compromise to the direction of above proposal? please feel free to revise the wording of the proposal. 
	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	While we prefer the modified Alt 1 from the previous round, we can accept the proposed compromise for progress.
We propose the following editorial changes:
· It breaks backward compatibility between Rel-16 and Rel-17 UEs.
· It cannot support SL communication between RRC connected mode and RRC idle/inactive mode UEs.

· RAN1 notes that option 2 requires specification enhancement on changes to the SL synchronization procedure.


	NTT DOCOMO
	Yes
	We are fine with the proposal as compromise. 

	Sharp
	Yes
	We are fine with the FL proposal, although this is not our first preference. In addition to the editorial changes proposed by Qualcomm, maybe “only 1 left meeting” should be changed to “only 1 meeting left” in the last bullet.

	vivo
	Yes
	We can accept this proposal (with Qualcomm’s revisions) as compromise.

	MediaTek
	OK
	Please kindly check the changes for the updates by taking into account the comments above:
· There is no technical consensus in RAN1 on the feasibility of option 2(using UL timing as a reference for NR SL transmission) in Rel-17.
·  RAN1 has identified the following issues regarding the feasibility of option 2
· It breaks backward compatibility between Rel-16 and Rel-17 UEs..
· It cannot support SL communication between RRC connected mode and RRC idle/inactive mode UEs.
· It cannot support SL communication between RRC connected mode and out-of-coverage UEs
· RAN1 has identified that option 2 can mitigate the interference between SL and UL in an efficient approach in certain scenarios, e.g. SL and Uu are in the same carrier, dedicated resource pool for R17 UEs if TA is known.
· RAN1 notes that option 2 requires specification enhancement on changes to the SL synchronization procedure.
· RAN1 notes that the SL interference at gNB sidelink can be mitigated by, e.g., setting the DL path-loss as a reference for SL power control, configurable gap symbols and gNB scheduling in option 1(using DL timing as a reference for NR SL transmission).
· RAN1 notes that there is only 1 left meeting left for RAN1 in Rel-17 sidelink enhancement, and there is no objective on SL synchronization enhancement in Rel-17 eSL WID.

[Moderator’s response]:
“It cannot support SL communication between RRC connected mode and out-of-coverage UEs”
Please see Nokia’s comments, if the SL timing forwarding by RRC connected UE is UL timing, out-of-coverage UE will follow the UL timing. So my suggestion is that it is not needed. 

	Nokia, Nokia Shanghai Bell
	Yes
	We propose the following changes to the bullets
· It cannot support SL communication between RRC connected mode and RRC idle/inactive mode UEs, unless SL synchronization procedure is modified
· RAN1 notes that the SL interference at gNB sidelink can be mitigated by, e.g., setting the DL path-loss as a reference for SL power control, using configurable number of gap symbols in SL slots and applying gNB scheduling restrictions to the UL resources adjacent to SL resources in option 1(using DL timing as a reference for NR SL transmission).
We propose not to include the bullet:
· It cannot support SL communication between RRC connected mode and out-of-coverage UEs
It is not clear to us, why out-of-coverage UE cannot synchronize to the S-SSB transmitted by the RRC connected UE.

[Moderator’s response]:
“applying gNB scheduling restrictions to the UL resources adjacent to SL resources”
I assume that your intention is for the FDM cases, but current wording also include the restrictions on TDM cases, could you accept leave it as original wording?



	Lenovo/Motorola Mobility 
	Yes 
	Revised wording from Qualcomm is acceptable 

	OPPO
	Yes
	Even we support Alt 1, FL’s proposal can be accepted as a compromise to move forward. The wording changes by Qualcomm is also OK.

	ZTE, Sanechips
	Yes
	Fine with the proposal as a compromise.

	Panasonic
	Yes
	We are ok with the proposal as a compromise. 

	Xiaomi
	Yes
	We are fine to the compromise proposal if majority agrees. 
We suggest to revise the 1st subbullet as :
· RAN1 has identified at least the following issues regarding the feasibility of option 2


	Ericsson
	Yes
	We are fine with the proposal with the following changes
· Those proposed by Nokia/NSB above.
· What are the ‘configurable gap symbols’ in Rel-16? Our understanding is that the GP is always one symbol. We think this should be removed from the LS reply.
We share Nokia/NSB’s view that there is no synchronization issue between OOC UEs and RRC_Connected UEs in Option 2.

[Moderator’s response]:
I copied the email from Gabi’s clarification in the last meeting’s email discussion 
“The number and the starting location of the sidelink symbols in a slot are both configurable, which provides the gNB with the ability to leave two gap symbols after a sidelink transmission for example.”
And I change the description as “providing configurable number of gap symbols by configuring SL symbols in a slot”. Hopes it is more clear.

	Samsung
	Yes
	We are fine with compromise with the following changes:
· Changes proposed by Qualcomm.
· Update:
· RAN1 has identified that option 2 can mitigate the interference between SL and UL in an efficient approach in certain scenarios, e.g. SL and Uu are in the same carrier, dedicated resource pool for R17 UEs if TA is known.
[Moderator’s response]: 
According to current situation, it would be better to keep the wording. 

	Huawei, HiSilicon
	Yes for progress
	Our first preference is Alt. 2, and ok with Alt. 3 for progress.
For the second sub bullet of first bullet “RAN1 has identified the following issues regarding the feasibility of option 2…” it happens when UEs’ timing difference is larger than E(CP), so we suggest to add a condition to clarify that.

For the third bullet “RAN1 notes that option 2 requires specification enhancement…” we think the enhancement could result in a new RRC parameter, so state such impact as an example.

For the forth bullet “RAN1 notes that the SL interference at gNB sidelink can be mitigated by…” we think the impact on SL transmission cannot be avoided by DL path-loss based power control completely, only alleviated, and reducing the power of SL transmission will also cause the coverage reduction of SL transmission. In addition, more than one (e.g., 2~4) symbols would be configured as GAP depends on the value of TA and the SCS. Too many gap symbols will impact on the structure of S-SS/PSBCH block which    for normal cyclic prefix and  for extended cyclic prefix. Thus, we think above situation should be informed to RAN4 as well.

Therefore, we suggest following changes on the proposal:
· There is no technical consensus in RAN1 on the feasibility of option 2(using UL timing as a reference for NR SL transmission) in Rel-17.
·  RAN1 has identified the following issues regarding the feasibility of option 2
· It breaks backward compatibility between Rel-16 and Rel-17.
· It cannot support SL communication between RRC connected mode and RRC idle/inactive mode, if difference in their reference timings is larger than (E)CP.
· RAN1 has identified that option 2 can mitigate the interference between SL and UL in an efficient approach in certain scenarios, e.g. SL and Uu are in the same carrier, dedicated resource pool for R17 UEs if TA is known.
· RAN1 notes that option 2 requires specification enhancement on SL synchronization procedure, for example additional RRC parameter to configure UL/DL timing.
· RAN1 notes that the SL interference at gNB sidelink can be mitigated by setting the DL path-loss as a reference for power control, configurable gap symbols and gNB scheduling in option 1(using DL timing as a reference for NR SL transmission).
· The SL power control only alleviates, instead of avoiding, the interference to UL transmission. And it will reduce the coverage of SL transmission.
· RAN1 notes that option 1 requires enhancements on S-SS/PSBCH block design if more than one gap symbols are allocated.
· RAN1 notes that there is only 1 left meeting for RAN1 in Rel-17 sidelink enhancement, and there is no objective on SL synchronization enhancement in Rel-17 eSL WID.

[Moderator’s response]:
“It cannot support SL communication between RRC connected mode and RRC idle/inactive mode, if difference in their reference timings is larger than (E)CP.”
From my understanding, this sentence is not necessary. From specification design perspective, it should ensure the system can always work, but not sometimes it can work, sometimes it cannot work. 

“RAN1 notes that option 2 requires specification enhancement on SL synchronization procedure, for example additional RRC parameter to configure UL/DL timing.”
From my understanding, the potential SL synchronization enhancement is not only RRC parameter, but also procedure, so I think a general description is fine.

“The SL power control only alleviates, instead of avoiding, the interference to UL transmission. And it will reduce the coverage of SL transmission.”
I am not sure whether this sentence is necessary, since if a link is configured with a tight power control parameter, the coverage will be reduced definitely. Let’s hear other companies’ views. 
“RAN1 notes that option 1 requires enhancements on S-SS/PSBCH block design if more than one gap symbols are allocated.”
From my understanding, this can be avoided by gNB scheduling, no need to change the S-SSB design. 



	Futurewei
	Yes
	We are ok with the comprised proposal in principle and generally fine with  either the changes by Nokia or Huawei, but prefer the changes by Huawei except the configurable gap symbols.
As for the configurable gap symbols, our understanding is that it is a new feature, for discussion purpose, as an interference mitigation method for option 1. We suggest remove it. So updates from Huawei’s proposal on the subbullet

· RAN1 notes that the SL interference at gNB sidelink can be mitigated by setting the DL path-loss as a reference for SL power control, configurable gap symbols and gNB scheduling in option 1(using DL timing as a reference for NR SL transmission).
· The SL power control only alleviates, instead of avoiding, the interference to UL transmission. And it will reduce the coverage of SL transmission.
· RAN1 notes that option 1 requires enhancements on S-SS/PSBCH block design if more than one gap symbols are allocated.

We do not support the update from Samsung.




Round 3
Regarding the comment in round 2, the following response are provided from moderator’s side, and would like to hear other companies’ views:
1) “It cannot support SL communication between RRC connected mode and out-of-coverage UEs”
· [Moderator’s response]: As comment by Nokia, if the SL timing forwarding by RRC connected UE is UL timing, out-of-coverage UE will follow the UL timing. So my suggestion is that it is not needed.
2) “applying gNB scheduling restrictions to the UL resources adjacent to SL resources”
· [Moderator’s response]: This restriction seems only for FDM cases, the original wording also includes the TDM cases, could we just re-use a general description as original wording, i.e. “gNB scheduling”?
3) Clarification on “configurable gap symbols”
· [Moderator’s response]: It has been clarified by Gabi in last meeting’s email discussion, “The number and the starting location of the sidelink symbols in a slot are both configurable, which provides the gNB with the ability to leave two gap symbols after a sidelink transmission for example.”. The description is change to “providing configurable number of gap symbols by configuring SL symbols in a slot”. Hopes it is more clear.
4)  “It cannot support SL communication between RRC connected mode and RRC idle/inactive mode, if difference in their reference timings is larger than (E)CP.”
· [Moderator’s response]: I am not quite clear on the intention of the added sentence. From my understanding, in specification design, it should ensure the system can always work, but not in the situation that it can only work sometimes. 
5) “RAN1 notes that option 2 requires specification enhancement on SL synchronization procedure, for example additional RRC parameter to configure UL/DL timing.”
· [Moderator’s response]: From my understanding, the potential SL synchronization enhancement is not only RRC parameter, but also procedure, so I think a generic description is fine.
6) “The SL power control only alleviates, instead of avoiding, the interference to UL transmission. And it will reduce the coverage of SL transmission.”
· [Moderator’s response]: I am not sure whether this sentence is necessary, since if a link is configured with a tight power control parameter, the coverage will be reduced definitely. Let’s hear other companies’ views. 
7) “RAN1 notes that option 1 requires enhancements on S-SS/PSBCH block design if more than one gap symbols are allocated.”
· [Moderator’s response]: From my understanding, this interference between S-SSB and UL can be avoided by gNB scheduling, no need to change the S-SSB design. 

Updated proposal:
· There is no technical consensus in RAN1 on the feasibility of option 2(using UL timing as a reference for NR SL transmission) in Rel-17.
·  RAN1 has identified the following issues regarding the feasibility of option 2
· It breaks backward compatibility between Rel-16 and Rel-17 UEs.
· It cannot support SL communication between RRC connected mode and RRC idle/inactive mode UEs, unless SL synchronization procedure is modified.
· RAN1 has identified that option 2 can mitigate the interference between SL and UL in an efficient approach in certain scenarios, e.g. SL and Uu are in the same carrier, dedicated resource pool for R17 UEs if TA is known.
· RAN1 notes that option 2 requires specification changes to the SL synchronization procedure.
· RAN1 notes that the SL interference at gNB can be mitigated by, e.g., setting the DL path-loss as a reference for SL power control, providing configurable number of gap symbols by configuring SL symbols in a slot and [gNB scheduling] in option 1(using DL timing as a reference for NR SL transmission).
· [The SL power control only alleviates, instead of avoiding, the interference to UL transmission. And it will reduce the coverage of SL transmission.]
· RAN1 notes that there is only 1 meeting left for RAN1 in Rel-17 sidelink enhancement, and there is no objective on SL synchronization enhancement in Rel-17 eSL WID.

Companies’ views on the above updated proposal are summarized as below table.
	Company
	Yes/No
	Comments

	vivo
	Yes with comments
	We are generally fine with the updated proposal, except the following sub-bullet:
· [The SL power control only alleviates, instead of avoiding, the interference to UL transmission. And it will reduce the coverage of SL transmission.]
We do not agree that power control can only alleviate but not avoid the interference. Besides, the Tx power is not the only factor to maintain the coverage. The network can for example adjust other parameter such as MCS, etc. Anyway, we don’t think this sub-bullet is relevant and don’t have to make the already very long reply even longer…

	Sharp
	Yes with comments
	Regarding the second sub-sub-bullet under the first sub-bullet, it is unclear why the red text is necessary. Could it be elaborated a bit on how exactly the “SL synchronization procedure” can be “modified” to support SL communication between RRC connected mode and RRC idle/inactive mode UEs?
Regarding “gNB scheduling”, agree with FL’s suggested wording and reasoning.
Regarding the sub-sub-bullet about SL power control, we don’t think it is necessary, as the use of “mitigate” in its parent sub-bullet is sufficient.

	Xiaomi
	Yes with comments
	The red text in the first subbullet “unless SL synchronization procedure is modified.”should be removed as we have not discussed how to revise SL sync. Procedure to support option 2. In addition, we agree with vivo and sharp to remove sub-sub-bullet on SL power control. Finally we do not understand what is the meaning of “technical consensus” in the main bullet and suggest to use “consensus” instead.
Generally speaking we feel the response may be too complicated and include much information that RAN4 did not ask for. If we cannot achieve consensus on the subbullets, we suggest to only reply the main bullet to RAN4.
· There is no technical consensus in RAN1 on the feasibility of option 2(using UL timing as a reference for NR SL transmission) in Rel-17.


	Nokia, Nokia Shanghai Bell
	Yes with comments
	Related to “unless SL synchronization procedure is modified” we think S-SSB based sync would solve the problem but currently it cannot be used in this case, so modification is needed.
Regarding the bullet on interference mitigation methods a little more elaborated statement could be helpful to RAN4. Related to [gNB scheduling] we think it would be good to clarify that this means restrictions to the UL scheduling, so that all the UL resources cannot be used for transmissions. For example as discussed above in 7) shortening of S-SSB is not supported currently but  the problem could be handled by not scheduling UL in the next slot after S-SSB. Also, we are supportive for the sub-bullet on SL power control. With DL PL based SL power control, a limit on interference level from SL to gNB can be set and clearly the coverage/performance of the SL UEs close to gNB is then reduced. 

	OPPO
	Yes with comments
	Regarding “unless SL synchronization procedure is modified”, does it have the similar meaning with the other bullet below “RAN1 notes that option 2 requires specification changes to the SL synchronization procedure”? Besides, in the main bullet, it is already mentioned that option 2 is not feasible “in Rel-17”, which implies that supporting it has to modify the SL SYNC procedure as well as the specification.
Regarding the new added sub-bullet “[The SL power control only alleviates, instead of avoiding, the interference to UL transmission. And it will reduce the coverage of SL transmission.]”, similar view with vivo and sharp. If there is case/possibility to mitigate the interference to UL Tx rather than alleviate, “only alleviate” may not include all the possibilities.

	Huawei, HiSilicon
	Yes with comments
	We are fine with the direction with following comments.

For the second sub-bullet in the first bullet, 'unless SL synchronization procedure is modified' seems redundant, since it is mentioned in the third bullet. However, we still think the condition “if difference in their reference timings is larger than (E)CP” is needed. That is because no matter which timing is used, UL or DL timing, when the difference in their reference timings is larger than (E)CP, the communication between UEs cannot be maintained. On the contrary, for a pair of UE, if their timing difference is small than (E)CP, they can still have communication, even one of them is in IDLE mode (using DL timing) and other in Active mode (using UL timing). So the condition should be kept. 

For the third bullet, essential changes are necessary to be listed, which is quite minor on the spec in our understanding:
· RRC parameter to (pre-)configure the timing rule, i.e. UL timing or DL timing is allowed,  per resource pool.
· In Clause 8.5 of 38.211, it will be modified as following:
The quantity  differs between UL timing and DL timing according to


For the fourth bullet, problems of implementing option 1 should be listed. Firstly,  to mitigate the interference between UL and SL at gNB side, a DL path-loss based power control could be used to reduce the TX power of SL transmission. However, it cannot avoid the interference occur objectively, because the overlapping near the boundary always exists. Furthermore, reducing the Tx power would decrease the communication range of SL UE, this has been demonstrated in our contribution R1-2110364. Therefore, the bracket should be removed. 
As the configurable number of gap symbols,  it is possible to configure more than one as gap. However, for the S-SSB transmission, the number of S-SSB symbols is fixed at 13 for NCP and 12 for ECP, either changes on the S-SSB design or additional scheduling restriction is needed, if there are no enough symbols for S-SSB transmission.

· There is no technical consensus in RAN1 on the feasibility of option 2(using UL timing as a reference for NR SL transmission) in Rel-17.
·  RAN1 has identified the following issues regarding the feasibility of option 2
· It breaks backward compatibility between Rel-16 and Rel-17 UEs.
· It cannot support SL communication between RRC connected mode and RRC idle/inactive mode UEs, unless SL synchronization procedure is modified if difference in their reference timings is larger than (E)CP.
· RAN1 has identified that option 2 can mitigate the interference between SL and UL in an efficient approach in certain scenarios, e.g. SL and Uu are in the same carrier, dedicated resource pool for R17 UEs if TA is known.
· RAN1 notes that option 2 requires specification changes to the SL synchronization procedure, for example additional RRC parameter to configure UL/DL timing per resource pool.
· RAN1 notes that the SL interference at gNB can be mitigated by, e.g., setting the DL path-loss as a reference for SL power control, providing configurable number of gap symbols by configuring SL symbols in a slot and [gNB scheduling] in option 1(using DL timing as a reference for NR SL transmission).
· [The SL power control only alleviates, instead of avoiding, the interference to UL transmission. And it will reduce the coverage of SL transmission.]
· RAN1 notes that option 1 requires enhancements on S-SS/PSBCH block design or additional restrictions to gNB scheduling, if more than one gap symbols are allocated. 
· RAN1 notes that there is only 1 meeting left for RAN1 in Rel-17 sidelink enhancement, and there is no objective on SL synchronization enhancement in Rel-17 eSL WID.

	Samsung
	Yes with changes
	1. Strike out the newly added text: “unless SL synchronization procedure is modified”. It is not clear what these modifications are. RAN1 has not discussed any.
1. In the second bullet, strike out “in an efficient approach”. It is not clear what is the meaning of “efficient approach”. This is quite vague.
1. Strike out “[gNB scheduling]”. gNB scheduling is not within the scope of RAN1.
1. We agree with others who commented that the sentence “[The SL power control only alleviates, instead of avoiding, the interference to UL transmission. And it will reduce the coverage of SL transmission.]” should be deleted.

In summary, we are fine with the following reply LS:

· There is no technical consensus in RAN1 on the feasibility of option 2(using UL timing as a reference for NR SL transmission) in Rel-17.
·  RAN1 has identified the following issues regarding the feasibility of option 2
· It breaks backward compatibility between Rel-16 and Rel-17 UEs.
· It cannot support SL communication between RRC connected mode and RRC idle/inactive mode UEs, unless SL synchronization procedure is modified.
· RAN1 has identified that option 2 can mitigate the interference between SL and UL in an efficient approach in certain scenarios, e.g. SL and Uu are in the same carrier, dedicated resource pool for R17 UEs if TA is known.
· RAN1 notes that option 2 requires specification changes to the SL synchronization procedure.
· RAN1 notes that the SL interference at gNB can be mitigated by, e.g., setting the DL path-loss as a reference for SL power control, providing configurable number of gap symbols by configuring SL symbols in a slot and [gNB scheduling] in option 1(using DL timing as a reference for NR SL transmission).
· [The SL power control only alleviates, instead of avoiding, the interference to UL transmission. And it will reduce the coverage of SL transmission.]
· RAN1 notes that there is only 1 meeting left for RAN1 in Rel-17 sidelink enhancement, and there is no objective on SL synchronization enhancement in Rel-17 eSL WID.

We also sympathize with the view expressed by Xiaomi that this too much information to provide to RAN4. We can simply say, there is no RAN1 consensus on the feasibility of option 2, and there is no objective on SL synchronization enhancement in Rel-17. i.e. to only reply with the main bullet and last bullet and leave out everything else.

	Ericsson
	Yes with comments
	We are supportive in general of the FL proposal, but some modifications (in blue) are needed. 

First, the part in brackets for SL power control [The SL power control only alleviates, instead of avoiding, the interference to UL transmission. And it will reduce the coverage of SL transmission.] should be added since when using the DL timing the interference cannot be reduced as much as for the UL timing. The procedure/reasoning is as follows:
· When UL timing is used, interference from SL transmissions to the gNB is a minor problem. From the gNB point of view, all transmissions (UL and SL) arrive at the same time, avoiding ICI
· When using DL timing, dealing with interference between SL and UL transmissions is somewhat more complicated. First, UL and SL transmissions arrive at the gNB at different times, resulting in ICI. To alleviate this, SL OLPC based on DL PL may be used, but the power restrictions to be applied are much larger than in the case of using UL timing. 

Additionally, for the [gNB scheduling] part, we think that this wording is too general and may raise question in RAN4 regarding the actual intention of it. We propose to change the wording to something more concrete as proposed in the previous round by Nokia.

It is also necessary to clarify that configuring the number and start location of SL symbols for interference mitigation reduces the resource utilization efficiency of the system. 

Therefore, we propose the following reply to RAN4:

· There is no technical consensus in RAN1 on the feasibility of option 2(using UL timing as a reference for NR SL transmission) in Rel-17.
·  RAN1 has identified the following issues regarding the feasibility of option 2
· It breaks backward compatibility between Rel-16 and Rel-17 UEs.
· It cannot support SL communication between RRC connected mode and RRC idle/inactive mode UEs, unless SL synchronization procedure is modified.
· RAN1 has identified that option 2 can mitigate the interference between SL and UL in an efficient approach in certain scenarios, e.g. SL and Uu are in the same carrier, dedicated resource pool for R17 UEs if TA is known.
· RAN1 notes that option 2 requires specification changes to the SL synchronization procedure.
· RAN1 notes that the SL interference at gNB can be mitigated by, e.g., setting the DL path-loss as a reference for SL power control, providing configurable number of gap symbols by configuring the number and the starting location of SL symbols in a slot and [gNB scheduling] applying gNB scheduling restrictions to the UL resources adjacent to SL resources in option 1(using DL timing as a reference for NR SL transmission).
· [The SL power control only alleviates, instead of avoiding, the interference to UL transmission. And it will reduce the coverage of SL transmission.]
· Configuring the number and start location of SL symbols for interference mitigation reduces the resource utilization efficiency of the system
· RAN1 notes that there is only 1 meeting left for RAN1 in Rel-17 sidelink enhancement, and there is no objective on SL synchronization enhancement in Rel-17 eSL WID.


	Qualcomm
	Yes with comments
	We agree with the proposal in general and with the moderator’s explanations.

We have a comment regarding the new addition here:
It cannot support SL communication between RRC connected mode and RRC idle/inactive mode UEs, unless SL synchronization procedure is modified
To accommodate communication between RRC_CONNECTED and RRC_IDLE UEs, D2D included a timing advance field in SCI. Hence, the change here is more than a procedural change and we propose to remove the new part.
It cannot support SL communication between RRC connected mode and RRC idle/inactive mode UEs, unless SL synchronization procedure is modified

We support including “gNB scheduling” and agree with the moderator that it would also accommodate S-SSB since that is an infrequent transmission and the gNB can avoid interference by scheduling.
and [gNB scheduling] in option 1

Switching to UL timing will reduce sidelink coverage due to differences in TA between UEs and we believe that this would limit coverage more than power control. Hence, we propose to remove that part.



Based on the feedback in round 3, moderator’s response and further update on the proposal are as following:
1. Regarding “It cannot support SL communication between RRC connected mode and RRC idle/inactive mode UEs, unless SL synchronization procedure is modified.”
· [Moderator’s response]: Since RAN1 has not discussed how to modify the SL synchronization procedure, I tend to agree some companies’ view that the red colour sentence is not necessary. 

1. Regarding “in an efficient approach”
· [Moderator’s response]: I agree Samsung’s comment, this is too vague, then it is updated to “RAN1 has identified that option 2 can perform better than option 1 on mitigating the interference between SL and UL in an efficient approach in certain scenarios, e.g. SL and Uu are in the same carrier, dedicated resource pool for R17 UEs if TA is known.”
· If we totally remove “in an efficient approach”, then the motivation/argument on option 2 is not clear.

1. Regarding “[The SL power control only alleviates, instead of avoiding, the interference to UL transmission. And it will reduce the coverage of SL transmission.]”
· [Moderator’s response]: Since the DL pathloss based SL power control has been designed for mitigating interference on UL transmission by RAN1 since Rel-12 D2D. From my side, this sub-bullet is not necessary, and based on the update in 2), it has already capture that option 2 can perform better than option 1 on mitigating interference.

Further updated proposal:
· There is no technical consensus in RAN1 on the feasibility of option 2(using UL timing as a reference for NR SL transmission) in Rel-17.
·  RAN1 has identified the following issues regarding the feasibility of option 2
· It breaks backward compatibility between Rel-16 and Rel-17 UEs.
· It cannot support SL communication between RRC connected mode and RRC idle/inactive mode UEs, unless SL synchronization procedure is modified.
· RAN1 has identified that option 2 can perform better than option 1 on mitigating the interference between SL and UL in an efficient approach in certain scenarios, e.g. SL and Uu are in the same carrier, dedicated resource pool for R17 UEs if TA is known.
· RAN1 notes that option 2 requires specification changes to the SL synchronization procedure.
· RAN1 notes that the SL interference at gNB can be mitigated by, e.g., setting the DL path-loss as a reference for SL power control, providing configurable number of gap symbols by configuring SL symbols in a slot and gNB scheduling in option 1(using DL timing as a reference for NR SL transmission).
· [The SL power control only alleviates, instead of avoiding, the interference to UL transmission. And it will reduce the coverage of SL transmission.]
· RAN1 notes that there is only 1 meeting left for RAN1 in Rel-17 sidelink enhancement, and there is no objective on SL synchronization enhancement in Rel-17 eSL WID.

[bookmark: _GoBack]If we still can not converge on the sub-bullets finally, it is recommended to take Xiaomi and Samsung’s proposal, i.e. only the main bullet and last sub-bullet can be provided to RAN4.
Another alternative for LS Reply to RAN4
· There is no consensus in RAN1 on the feasibility of option 2(using UL timing as a reference for NR SL transmission) in Rel-17.
· RAN1 notes that there is only 1 meeting left for RAN1 in Rel-17 sidelink enhancement, and there is no objective on SL synchronization enhancement in Rel-17 eSL WID.

Conclusion of email discussion
The agreed proposal for LS reply to RAN4 is as following:
LS reply to RAN4:
· There is no consensus in RAN1 on the feasibility of option 2(using UL timing as a reference for NR SL transmission) in Rel-17.
· RAN1 notes that there is only 1 meeting left for RAN1 in Rel-17 sidelink enhancement, and there is no objective on SL synchronization enhancement in Rel-17 eSL WID.
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