[bookmark: _Hlk512609091][bookmark: _GoBack]3GPP TSG-RAN WG1 Meeting #99	R1-1912796
Reno, USA, November 18 – 22, 2019

Agenda item:	7.2.4.4
Title:	Discussion on in-device coexistence
Source:	OPPO
Document for:	Discussion and Decision


1. Introduction
In the RAN#83 meeting, it was approved a new Release 16 WI on 5G V2X with NR sidelink [1] and later updated to [2] during the RAN#84 meeting, which includes an objective to specify:

· Solutions for ‘not co-channel’ in-device coexistence between LTE and NR sidelinks
· TDM-based solutions as per the study outcome [RAN1, RAN2, RAN4]
· FDM-based solutions with static power allocation as per the study outcome [RAN4]
· This will not consider the case where LTE and NR sidelinks are in the same frequency band.
· No impact to LTE specifications at least from RAN1 and RAN2 perspective.
During the past RAN1#96bis, #97, #98 and #98bis meetings, further progress was made on TDM-based long-time scale and short-time scale solutions [3][4][5][6]. Furthermore, additional agreements were also made during email discussions after the RAN1#98bis meeting. In this contribution, we provide our views on the remaining issues relating to in-device coexistence of NR and LTE sidelink operation.
In the followings, we have listed all relevant agreements reached during both the SI and WI phases so far for convenience.
	Agreements:
· For TDM solutions for in-device coexistence between LTE and NR V2X:
· Time Alignment
· Subframe boundary alignment is required between LTE and NR V2X sidelinks
· Both LTE and NR V2X sidelinks are aware of the time resource index (e.g., DFN for LTE) in both carriers
Agreements:
Assuming SPS scheduling (mode -3 or mode-4) for LTE V2X, for short time scale TDM solutions for in-device coexistence for V2X,
· For each occurrence of Tx/Tx overlap, one RAT is prioritized over another 
· This requires some information exchange between LTE and NR sidelinks within the UE
· FFS: whether the information exchange between LTE and NR sidelinks can support this requirement
· FFS: if there is impact to RAN1 LTE specification with this agreement
· FFS: whether this solution can be up to UE implementation
· For each occurrence of Tx/Rx overlap, one RAT is prioritized over another 
· This requires some information exchange between LTE and NR sidelinks within the UE
· FFS: if there is impact to RAN1 LTE specification with this agreement
· FFS: whether this solution can be up to UE implementation
· FFS: If determination of priority for Rx operation is feasible and whether the information exchange between LTE and NR sidelinks can support this requirement
Agreements:
· From RAN1 point of view, short term TDM solutions for NR and LTE V2X in-device coexistence is considered to be feasible for a UE when the load for the UE from LTE side and from NR side is at or below an acceptable level
· For each occurrence of Tx/Tx overlap and of Tx/Rx overlap, one RAT is prioritized over another
· High-level principles of prioritization (e.g., BSM is deemed to have a higher priority, etc.) of LTE/NR can be discussed during the WI phase, while it is expected that detailed solutions may be left for implementation
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
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.
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.
Agreements:
· 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
Agreements:
· For sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH) priority for a UE is (pre)-configured per UE
· The (pre)-configured priority is used in the same way as the priority for other channel/signals w.r.t. prioritization for handling in-device co-existence
· Note: it is understood that the same priority (pre)-configuration is intended for all the related UEs 
· The priority of PSFCH is set as the priority of the corresponding PSSCH.
Agreement:
· UE reports its capability to the network of whether it supports short-term time scale TDM solutions.
· Resource allocation related information is not reported to other RAT.




2. Discussions
One of the remaining issues in in-device coexistence is about resolving the conflict between transmission and reception of LTE sidelink signals/channels with NR sidelink PSSCH, in particular when NR PSSCH is carrying CSI/RSRP reports and PC5-RRC messages. 
Previously in RAN1, the priority of PSSCH messages has always been assumed to be passed down from upper layers because these application-layer generated messages always have QoS attributes attached to them. However, in NR V2X, PSSCH can also be used for carrying CSI reports, RSRP reports and PC5-RRC messages which do not have QoS attributes attached to them as they are not application-layer generated messages. For the purpose of resolving the in-device coexistence issue between LTE and NR V2X operation, in particular with the short time-scale TDM solution, some priority rules and comparison is still needed for these lower-layer messages on PSSCH.
In our view, the assignment of priorities for these messages can be handled in the same manner as we agreed in the last meeting for sidelink synchronisation signal and channel (i.e. S-SSB). That is, it can be done via UE (pre-)configuration. Therefore, we have the following proposal.
Proposal 1: Priorities for PSSCH carrying CSI/RSRP reports and PC5-RRC messages is (pre-)configured per UE
· The (pre)-configured priority is used in the same way as the priority for other channel/signals w.r.t. prioritization for handling in-device co-existence
· Note: it is understood that the same priority (pre)-configuration is intended for all the related UEs
Another remaining issue in in-device coexistence is the semi-static power split between NR and LTE V2X operation. Although it is stated in the approved WID for 5G V2X that this work should be carried primarily in RAN4, in our understanding, the actual (pre-)configuration of power split between NR And LTE V2X carrier would be captured in RAN2 specification and there would be some small impact to RAN1 specs (e.g. incorporating the (pre-)configuration parameter name in RAN1 spec but no specific or different behaviour is expected). As such, we have the following proposal.
Proposal 2: For inter-band FDM operation static configuration of power split between NR and LTE V2X sidelink carriers is supported
· Details are left up to RAN2


3. Conclusion
In this contribution, we discussed and provided our views on the remaining issues relating to in-device coexistence of NR and LTE sidelink operations. In summary, we have the following observations and proposals:

Proposal 1: Priorities for PSSCH carrying CSI/RSRP reports and PC5-RRC messages is (pre-)configured per UE
· The (pre)-configured priority is used in the same way as the priority for other channel/signals w.r.t. prioritization for handling in-device co-existence
· Note: it is understood that the same priority (pre)-configuration is intended for all the related UEs
Proposal 2: For inter-band FDM operation static configuration of power split between NR and LTE V2X sidelink carriers is supported
· Details are left up to RAN2
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