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1 [bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _Ref129681832]Introduction
The objective for co-channel coexistence for LTE sidelink and NR sidelink has been updated in RAN#97-e [1] as below:
	4. Study and specify, if necessary, mechanism(s) for co-channel coexistence for LTE sidelink and NR sidelink including performance, necessity, feasibility, and potential specification impact if any [RAN1, RAN2, RAN4]
· Reuse the in-device coexistence framework defined in Rel-16 as much as possible
· Note, RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID with high priority for Type A devices and operating combination A.


Based on the inputs from RAN plenary, RAN1 continued its work based on existing agreements, specifically based on the following agreement made in RAN1#110 for the work on higher SCSs.
	For co-channel coexistence in Rel-18, dynamic resource pool sharing is studied, with the following constraints:
· NR SL resource pool is configured with 15 kHz SCS.
· FFS support of NR SL resource pool configured with higher SCS, including other solutions to overcome the AGC issue caused by the differing SCSs between the NR SL and LTE SL resource pools


This contribution focuses on the progress made by RAN1 with respect to the support of higher SCSs and the necessity for such a support in dynamically shared resource pools.
Section 2 explains the context in which higher SCS are needed.
Section 3 shows the widely-supported solution that has been developed during RAN1 discussions.
Section 4 requests action from RAN.
2 [bookmark: _Why_Ssupport_for]Why support higher Sub-Carrier Spacing (SCS)?
The collective understanding of the co-signing companies is that supporting higher SCSs is important for NR SL, for the following reasons:
1. Higher SCSs are beneficial to mitigate the impact of a high Doppler shift and to reduce the packet transmission time. So, higher SCSs improve reliability in high mobility scenarios.
2. Higher SCSs decrease the turnaround time of HARQ feedback/retransmissions. This, therefore, decreases latency.
3. Higher SCSs provide flexible resource usage in the time domain to enable time critical data transfer.
4. Rel-16/17 NR SL already supports higher SCSs as they were already considered beneficial by RAN1 in Rel-16/Rel-17. For example, RAN1 agreed to have the support of 30 kHz SCS mandatory for Rel-16/Rel-17 NR SL UEs.

In fact, not supporting higher SCSs would represent a significant limitation to the NR SL. The support of higher SCSs (higher than 15kHz) is one of the most useful NR SL advantages compared to LTE SL. It would be easy to capture a hard-coded restriction to 15 kHz NR SL SCS in the specifications, but this would be a big limitation to the NR SL. It is difficult to remove or change such a limitation in a later release, e.g., if NR SL UEs are deployed with the restriction already implemented. Hence, there is a considerable risk that users cannot experience the benefits of higher SCSs in the future.

3 [bookmark: _Solutions_to_Support]Solution to support 30 kHz and higher SCS for NR SL
In co-channel co-existence, if LTE SL and NR SL use overlapped resource pools having different numerologies, e.g. 15 kHz SCS for LTE SL and 30 kHz SCS of NR SL, RAN1 had identified an AGC issue caused by misaligned subframe/slot boundaries between LTE SL and NR SL. This would result in LTE SL’s performance being impacted by NR SL transmissions in the same subframe, depicted in Figure 1. 
 [image: ]
Figure 1: NR SL transmit power changes during an LTE SL subframe, invalidating LTE’s AGC calculation.
Two solutions were on the table in RAN1:
(a) NR SL UE transmits on all the NR slots overlapping an LTE subframe.
(b) NR SL UE transmits on only the first NR slot overlapping an LTE subframe.
Concerns on (a) were principally that an NR UE should not be required to perform unnecessary retransmissions or ‘dummy’ transmissions, whilst the concerns on (b) were principally that it can cause increased resource exclusions in NR by allowing NR resource selection to consider only the first of potentially several otherwise-available slots. These concerns were translated into a suggestion that too much RAN1 time would be taken up in solving the support of higher SCSs.
The co-sourcing proponents of supporting higher SCSs recognize each other’s concerns, and developed a simple and complete solution during RAN1#112, and captured in the FL summary [2]:
Solution:
· The NR SL UE transmits PSCCH/PSSCH at least on the first of the NR SL slots overlapping with an LTE SL subframe, and can transmit on the subsequent consecutive overlapping NR SL slot(s). 
· Whether the NR SL UE transmits PSCCH/PSSCH only on the first of, or one or more of subsequent NR SL slot(s) of the NR SL slots overlapping with the LTE SL subframe, is up to UE implementation. 
The reasons the co-sourcing companies came to this solution are primarily:
1. The solution requires no changes in the slot structure in the ‘subsequent slots’, and it would be possible to reuse the MCSt (multiple consecutive slot transmission) framework being specified in SL-U, without additional RAN1 work under the coexistence agenda item.
2. It allows the NR UE to not have avoidable resource exclusions, if it has further TBs to transmit in its buffer.
3. It provides support for all NR sidelink SCSs, without additional specification work.

4 [bookmark: _Action_from_RAN]Action from RAN
Due to sustained opposition from a small set of companies on supporting higher SCSs, not many official agreements were made in RAN1 on this topic. The reason for the sustained opposition was predominantly due to fear that supporting higher SCSs would take up considerable time in RAN1, and would increase specification work, whilst neither solution under consideration was satisfactory to proponents of the other. 
In order to progress the situation, the co-sourcing companies compiled a concise solution above on how to support higher SCS for NR-LTE coexistence, with the explicit objective of having little specification impact, while handling all the open issues that have been discussed. 
It is the request of the authors of this contribution to consider the progress made in RAN1 by the proponents of this topic, and to agree to supporting higher SCSs in Proposal 1.
Proposal 1: RAN#99 to direct RAN1 to specify support for higher SCSs than 15kHz for dynamic resource pool sharing in Rel-18 sidelink work on NR-LTE coexistence.

5 Conclusions 
The proposal made in the contribution is as follows: 
Proposal 1: RAN#99 to direct RAN1 to specify support for higher SCSs than 15kHz for dynamic resource pool sharing in Rel-18 sidelink work on NR-LTE coexistence.
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