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1. Introduction
This document provides a summary of the issues pertaining to the coexistence aspects (AI 7.2.4.4) of NR V2X. The summary is based on views expressed by companies in the respective contributions shown in References section. Proposals from majority of companies are centered around following aspects:
1. Short Term TDM solution for Tx/Rx overlap between LTE and NR
2. Priority of PSBCH/CSI/PSFCH transmission
3. Coexistence with Network Involvement

Issue 1: TDM Solutions for NR and LTE V2X Coexistence
Issue 1-1: Short Term Time-Scale TDM for NR and LTE V2X Coexistence
For short term TDM solutions, it was agreed during the study item that they were feasible as long as the load on LTE and NR sidelinks is at or below acceptable levels. Additionally, it was agreed that resolving Tx/Tx and Tx/Rx conflicts would be based on prioritization of one RAT over another. An attempt has been made to summarize all the companies views on this topic below.
Company views on short term TDM solutions are below.
1. For Tx/Rx overlap, if the packet priorities of the Tx and Rx are known to both RATs prior to time of Tx/Rx, the Tx or Rx with a higher relative priority is performed.
· Proposed by: Vivo, Apple, Nokia, NSB, Ericsson, NTT DOCOMO
2. If prioritization information is not available with sufficient time prior to transmission/reception, prioritization is up to UE implementation.
· Proposed by: Vivo,
3. If the packet priorities are the same, prioritization is up to UE implementation.
· Proposed by: MediaTek, DOCOMO
4. For the case of Tx/Rx overlap in short-time scale TDM solution, it is up to UE implementation to manage in-device coexistence between LTE and NR.
· Proposed by: OPPO
5. In Tx/Rx overlap, support for packet prioritization is UE capability.
· Proposed by: MediaTek, [Samsung], Intel
6. For Tx/Rx overlap, LTE-V2X always has higher priority. 
· Proposed by: Huawei, HiSilicon
7. For a UE not capable of short-term time-scale TDM coexistence, it is assumed that the transmit resource pools for LTE and NR sidelinks are not overlapped in time domain.
· Proposed by: Samsung

Based on the companies’ view, the following is suggested for potential agreement.

Potential Offline Agreement:
· For Tx/Rx overlap, 
· If packet priorities of both LTE and NR sidelinks are known to both RATs prior to time of transmission/reception subject to processing time restrictions, then the packet with a higher relative priority is transmitted/received 
· In case the priorities of LTE and NR sidelink packets are the same, then it is up to UE implementation as to which packet is transmitted/received

· In Tx/Rx overlap, support for packet prioritization is UE capability

Issue 1-2: Priority of PSBCH/CSI reporting/PSFCH transmission
1. Transmission of synchronization/PSBCH is treated as having the same priority as the most recent transmission of PSCCH/PSSCH on the same RAT, or a (pre-)configured priority is assumed if there is no recent PSCCH/PSSCH.  This priority is used according to the agreed rule when Tx/Tx overlap occurs.
· Proposed by: Huawei, HiSilicon
2. Priority level should be defined for AS layer message/signal (e.g., RRC message,  PSFCH, etc.) to handle the packet collision for TDM based coexistence.
· Proposed by : Vivo
3. For sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH), the value of priority shall be mapped to a pre-set value included in the set of the priority values for PSCCH/PSSCH.
· Proposed by: ZTE, CATT, NEC, LGE, Futurewei, Vivo, ZTE
4. Priority value should be defined for PSSCH carrying CSI/RSRP report
· Proposed by: LGE, Futurewei
5. The priority of PSFCH should be set as the priority of the corresponding PSSCH.
· Proposed by: Apple, ZTE, CATT, InterDigital
6. For Tx/Tx overlap and Tx/Rx overlap involving the transmission/reception of sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH),
· if priorities of both LTE and NR sidelink signals/channels are known to both RATs prior to time of collision (subject to processing timing restriction), then
· the sidelink signal/channel with higher priority is transmitted/received. 
· it is up to UE implementation if the priorities are same. 
· Otherwise, it is up to UE implementation
7. For Tx/Tx overlap and Tx/Rx overlap involving the transmission/reception of PSFCH,
· if priorities of both LTE and NR sidelink signals/channels are known to both RATs prior to time of collision (subject to processing timing restriction), then
· the sidelink signal/channel with higher priority is transmitted/received.
· it is up to UE implementation if the priorities are same.
· Otherwise, it is up to UE implementation.
8. If multiple signals/channels are transmitted/received at the same time overlapped with the transmission/reception of the other RAT, the highest priority among all the signals/channels is used for priority comparison.
· Proposed by: ZTE
9. For Tx/Rx overlapping case, if Tx priority below a (pre-) configurable threshold, the Rx side should be directly chosen; otherwise the side with higher relative priority should be chosen.
· Proposed by CATT
10. For coexistence of S-SSB, PSFCH and PSSCH carrying only CSI/RSRP with simultaneous LTE SL transmission, prioritization of these channels is up to UE implementation.
· Proposed by: Nokia, NSB
Potential Offline Agreement:
· For sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH), the value of priority shall be mapped to a pre-set value included in the set of the priority values for PSCCH/PSSCH.
· The priority of PSFCH should be set as the priority of the corresponding PSSCH.
· Priority value should be pre-set for PSSCH carrying CSI/RSRP report, PC5 RRC messages.


Issue 1-3: Coexistence with Network Involvement
Companies also discussed resolutions of potential conflicts through network involvement. The views are summarized below:
1. No need to support network assistance to deal with potential conflicts.
· Proposed by: Huawei, HiSilicon, [Intel]
2. UE reports its capability to the network of whether it supports short-term coordination for in-device coexistence between NR and LTE sidelinks.
· Proposed by: Vivo, 
3. The processing time restriction is defined as a UE capability, and the value is explicitly signaled from UE to gNB.
· Proposed by: Vivo
4. In the case of scheduled resource allocation mode is applied to one sidelink, the UE forwards the autonomous resource allocation result of the other sidelink to the network to assist the network scheduling.
· Proposed by:  Vivo, Samsung, Apple, Ericsson, NEC. MediaTek, NTT DOCOMO, InterDigital
5. Support network assistance indication messages
i. That allow UEs to inform the network after a packet collision occur due to in-device coexistence of LTE-V2X and NR-V2X.
ii. Indication message sent by an in-coverage UE to gNB should provide information on collision type and affected packet traffic.
· Proposed by: MediaTek
6. UE possibly impacted by time-overlapping between NR SL and LTE SL Tx and/or Rx indicates that possibility in its capability report to the network. For Mode-4/Mode-1 Tx/Tx overlapping, support reporting of dropped NR transmissions due to RAT prioritization to gNB.
· Proposed by: Ericsson
7. For LTE V2X in Mode 3 and NR V2X in mode 2. If LTE V2X detect a future collision of its SPS process and NR reserved resources, no new grant will be requested. The UE will resolve this collision using configured priority resolution rule and drop LTE transmission when needed. 
· Proposed by: Qualcomm
8. For NR V2X in Mode 1 and LTE V2X in Mode 2. If NR V2X detects a future collision of its reserved resource and LTE resource, it will resolve this collision using configured priority resolution rule. In case NR V2X transmission needs to be dropped, a new resource request can be sent to ask for a new grant.
· Proposed by: Qualcomm
9. Whether to standardize mode-4 LTE/mode-1 NR UEs reporting resource selection to the gNB is left up to RAN2
10. Whether to standardize mode-3 LTE/mode-2 NR UEs reporting resource selection to the gNB is left up to RAN2
· Proposed by: Futurewei

Based on the companies’ view, the following is suggested for further discussion.
Potential Offline Agreement:
· UE reports its capability to the network of whether it supports short-term or long term time scale TDM solutions 
· In the case of scheduled resource allocation mode is applied to one sidelink, the UE forwards the autonomous resource allocation result of the other sidelink to the network to assist the network scheduling.

Issue 2: FDM Solutions for NR and LTE V2X Coexistence
According to the WID FDM-based static power allocation are defined as possible coexistence solutions with the chief impact on specifications restricted to RAN4. Some companies also expressed views in RAN1 on how these solutions should be considered as part of the WI. These opinions are described below: 
1. For inter-band FDM operation semi-static configuration of power split between SL carriers is supported so that higher power can be allocated to the carrier that contains high priority traffic.
· Proposed by: Nokia, NSB 
2. For inter-band scenario, if there is enough frequency separation, there is no need to handle Tx/Rx case.  
· Proposed by: Qualcomm
Based on the companies’ view, the following is suggested for further discussion.
Potential Offline Agreement:
· For inter-band FDM operation semi-static configuration of power split between NR and LTE V2X sidelink carriers is supported
· Details are left up to RAN2. 


Issue 3: Effect on resource allocation
1. For a UE in NR mode 2, the UE’s NR sidelink resource selection procedure should consider the resource reservation in LTE sidelink transmission and reception.
· Proposed by: InterDigital
2. NR sidelink resource selection procedure supports exclusion of resources conflicting with LTE sidelink transmission / reception
i. Exclusion of resources conflicting with LTE sidelink transmission / reception is subject to priority and radio-layer conditions considerations
· Proposed by: Intel
3. NR sidelink resource selection procedure does not exclude resources conflicting with LTE sidelink transmission/reception if:
i. NR sidelink transmission priority has higher priority than LTE sidelink transmission (or NR sidelink transmission priority is higher than pre-configured priority level)
ii. LTE sidelink channel is congested (i.e. CBR is above pre-configured threshold so that sidelink transmission and reception is not guaranteed anyway)
· Proposed by: Intel
4. Coordination function should inform NR PC5 RAT about all transmissions on LTE PC5 RAT, so that cross-RAT leakage can be properly handled in
i. Congestion control measurements by NR
ii. NR sensing and resource selection procedures
· Proposed by: Intel

Potential Offline Agreement:
· Further discuss if for a UE in NR mode 2, the UE’s NR sidelink resource selection procedure should consider the resource reservation in LTE sidelink transmission and reception.


Issue 4: Misc.
1. It is not necessary to use a metric (e.g. CR) for determining the use of the short time scale TDM solution from a UE side.
a. Proposed by: Huawei, HiSilicon
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1. Appendix: Agreements made in previous RAN1 meetings
RAN1 96bis: 
Conclusion:
· RAN1 does not see any specification impact for support of Long Term Time-Scale TDM for coexistence of NR and LTE sidelinks
Working assumption:
· For Tx/Tx overlap, 
· If packet priorities of both LTE and NR sidelink transmissions are known to both RATs prior to time of transmission subject to processing time restriction, then the packet with a higher relative priority is transmitted 
· In case the priorities of LTE and NR SL transmissions are the same, then it is up to UE implementation as to which transmission is chosen (e.g., taking into account congestion, etc.)
· If packet priorities of both LTE and NR sidelink transmissions are not known to both RATs prior to time of transmission subject to processing time restriction, then it is up to UE implementation to manage Tx/Tx overlaps (e.g., LTE transmissions are always prioritized, etc.)
· RAN1 does not assume any impact to LTE physical layer specifications
RAN1 #97:
Agreements:
· For Tx/Tx overlap,
· Confirm the working assumption made in RAN1#96bis
· UE capability is defined for short-term time-scale TDM for in-device coexistence
Agreements:
· For Rx/Rx overlap, 
· Up to UE implementation to manage receptions of LTE and NR sidelinks.

RAN1 #98:
Agreements:
Unless packet priorities of both LTE and NR sidelink are known to both RATs prior to time of collision (subject to processing time restriction), then
1. It is up to UE implementation to handle LTE Tx/NR Rx overlap.
2. It is up to UE implementation to handle NR Tx and LTE Rx overlap.

Agreements:
· RAN1 understand that NR V2X priority field and PPPP are directly comparable i.e. the same numerical value has the same meaning in both the RATs. 
· Ask SA2 to confirm the understanding. If understanding is incorrect, please provide solution. 

