3GPP TSG-RAN WG1 Meeting #97	R1-1907139
Reno, US, May 13th – 17th 2019	(Resubmission of R1-1905500)

Agenda Item:	7.2.4.2.3
Source:	Ericsson
Title:	Simultaneous operation of Mode 1 and Mode 2
Document for:	Discussion, Decision

1	Introduction
The NR V2X WID includes the following objective:
	· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome
· Mode 2
· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome
· Support for simultaneous configuration of Mode 1 and Mode 2 for a UE
· Transmitter UE operation in this configuration is to be discussed after the design of mode 1 only and mode 2 only.
· Receiver UE can receive the transmissions without knowing the resource allocation mode used by the transmitter UE. 
· UE relaying resource pool configuration or resource configuration is not supported in this work in Rel-16.


In this paper we discuss issues related to the simultaneous operation of Mode 1 and Mode 2 for a UE.
[bookmark: _Ref178064866]2	Transmitter behavior
In Mode 2, the transmitter selects the resources based on sensing, whereas in Mode 1, the resources are granted (dynamically or not) by the gNB. Therefore, the UE may find itself in the situation of having a grant for Mode 1 and a grant for Mode 2 that are conflicting (e.g., for the same slot, etc.). 
In the case that both Mode 1 grant and Mode 2 grant are valid for the transmission, in our view, Mode 1 grants should be prioritized over Mode 2 grants for multiple reasons:
· The gNB takes system-level decisions as opposed to the UE, who takes local-level decisions.
· The gNB can grant a UE resources with lower interference than those that can be selected autonomously by the UE.
[bookmark: _Toc7811248]For a specific transmission, if a UE has both valid Mode 1 and Mode 2 grants, it prioritizes the use of the Mode-1 grant over the Mode-2 grant.
A different situation arises if certain LCHs can only be used with Mode 1 or Mode 2. In this case, the issue is about prioritization between Mode 1 transmission or Mode 2 transmission. In our view, this can be handled by logical channel prioritization (LCP) procedure, which is dependent on the priority of the relevant SL radio bearer (SLRB) and UE will always prioritize the one of higher priority.
[bookmark: _Toc7811249]If transmission of Mode1/2 SLRB can only use Mode 1/2 grant, LCP procedure handles the prioritization between Mode 1 and Mode 2 transmission.
When the Mode 1 or Mode 2 grant is dropped, UE may trigger the requesting/reselection of new SL grant. For Mode 1, a new SL SR/BSR will be triggered and sent to gNB. For Mode 2, UE reselects other Mode 2 resources for transmission.  
[bookmark: _Toc7811250]A UE requests new Mode 1 grant via SL SR/BSR or reselects Mode 2 grant for transmission if the relevant grant is dropped. 
On the other hand, the chance of Mode 1 and Mode 2 grants collision should be minimized. RAN1 should study the relevant approach, e.g. UE selects Mode 2 grants considering the current Mode 1 configured grants. 
[bookmark: _Toc7811251]RAN1 investigates the approach to minimize the chance of Mode 1 and Mode 2 grants collision. 
3	Receiver behaviour
In our view, the sidelink PHY signalling will not distinguish between Mode 1 and Mode 2 transmissions. Consequently, we do not expect any Mode-specific PHY receiver behavior. 
[bookmark: _Toc7811247]If the sidelink PHY signalling does not distinguish between Mode 1 and Mode 2 transmissions, there will be no Mode-specific receiver behavior. 
4	Conclusion
In the previous sections we made the following observations: 
Observation 1	If the sidelink PHY signalling does not distinguish between Mode 1 and Mode 2 transmissions, there will be no Mode-specific receiver behavior.
Based on the discussion in the previous sections we propose the following:
Proposal 1	For a specific transmission, if a UE has both valid Mode 1 and Mode 2 grants, it prioritizes the use of the Mode-1 grant over the Mode-2 grant.
Proposal 2	If transmission of Mode1/2 SLRB can only use Mode 1/2 grant, LCP procedure handles the prioritization between Mode 1 and Mode 2 transmission.
Proposal 3	A UE requests new Mode 1 grant via SL SR/BSR or reselects Mode 2 grant for transmission if the relevant grant is dropped.
Proposal 4	RAN1 investigates the approach to minimize the chance of Mode 1 and Mode 2 grants collision.

