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1 Introduction
During NR V2X SI phase, it has been agreed in RAN2 that one UE can operate in mode-1 and mode-2 at the same time. The simultaneous configuration of mode-1 and mode-2 will be studied after the design of mode-1 only and mode-2 only according to the new Work item description for NR V2X Rel-16 [1].

	RAN2#105 Agreements:

1-12: Confirm that UE may be configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission.

RAN#83 WID NR V2X:

· 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. 


At the early stage, some principles to support simultaneous configuration of mode-1 and mode-2 are discussed in this paper.
2 Discussion
First of all, from resource allocation point of view, we don’t see the benefit of letting mode-1 and mode-2 operating in the same carrier. Actually, it may lead to the consequence that mode-1 and mode-2 grants are conflicting in frequency domain. 

On the other hand, UE should be allowed to perform mode-1 and mode-2 at the same time in different SL carriers.

Proposal 1 For a given carrier, a UE performs either mode-1 or mode-2 scheduling for SL transmission. 

Proposal 2 RAN2 supports UE to perform simultaneous mode-1 and mode-2 scheduling in different SL carriers.

From UE perspective, one fundamental difference between mode-1 and mode-2 operations is that UE may trigger SR/BSR in the uplink when there are new data available for mode-1. Therefore, there needs a way to distinguish mode-1 data arrival from mode-2 data arrival. In our view, it can be done using a mapping between SL radio bearers (SLRB) and scheduling mode 1 or 2. Particularly, if new data arrives at a mode-1 SLRB, it will trigger the corresponding SR/BSR, if it is a mode-2 SLRB then UE determines the grant autonomously. Besides, the UE could configure a mapping between SL radio bearers (SLRB) and the (preferred) scheduling mode, and include the associated scheduling mode in the SLRB configuration.
Proposal 3 SLRBs are associated with a scheduling mode, i.e. mode-1 or mode-2, and SR/BSR will be triggered in case of new data arrival at mode-1 SLRBs.

Proposal 4 The UE configures a mapping between SL radio bearers (SLRB) and the (preferred) scheduling mode
Besides, the HARQ procedure in mode-1 and mode-2 are different. In mode-1, UE has to indicate gNB about the retransmission and ask for SL grant, and the related HARQ entity maybe under full control of gNB depending on the design. On the contrary, in mode-2 it is up to UE to select the resource for transmission. Based on the fact above, mode-1 and mode-2 transmissions should be handled by different HARQ entities.   

Observation 1 HARQ retransmission procedures for mode-1 and mode-2 are different. 
Proposal 5 Mode-1 and mode-2 transmissions are handled by different HARQ entities.   
Another issue is how to determine if mode-1 or mode-2 should be used. It could be the case that the CBR of current mode-2 resource pool is too high, and UE request gNB to provide mode-1 configuration. However, this is quite similar as congestion control or admission control mechanisms. In addition, it is not clear so far whether mode-1 or mode-2 should be associated with a service type. Without a clear motivation for mode-1 and mode-2 selection, it can be left to UE implementation. 
Proposal 6 For the selection of mode-1 or mode-2, if both are available, RAN2 identifies the motivation, otherwise it can be up to UE implementation. 

In one scenario where mode-1 grant and mode-2 grant collide with each other, UE has to decide the prioritization between mode-1 transmission or mode-2 transmission. In our view, this can be handled by LCP, which is dependent on the priority of the relevant SLRB and UE will always prioritize the one of higher priority.
As for the collision between SL mode-2 transmission and SL mode-1 SR/BSR transmission, it should follow the same principle for SL/UL prioritization.

Observation 2 LCP procedure can address the prioritization between mode-1 and mode-2 SLRBs

Observation 3 SL/UL prioritization procedure can address the issue of SL SR/BSR and SL mode-2 collision 

3 Conclusion

In section 2 we made the following observations:
Observation 1
HARQ retransmission procedures for mode-1 and mode-2 are different.
Observation 2
LCP procedure can address the prioritization between mode-1 and mode-2 SLRBs
Observation 3
SL/UL prioritization procedure can address the issue of SL SR/BSR and SL mode-2 collision


Based on the discussion in section 2 we propose the following:
Proposal 1
For a given carrier, a UE performs either mode-1 or mode-2 scheduling for SL transmission.
Proposal 2
RAN2 supports UE to perform simultaneous mode-1 and mode-2 scheduling in different SL carriers.
Proposal 3
SLRBs are associated with a scheduling mode, i.e. mode-1 or mode-2, and SR/BSR will be triggered in case of new data arrival at mode-1 SLRBs.
Proposal 4
The UE configures a mapping between SL radio bearers (SLRB) and the (preferred) scheduling mode
Proposal 5
Mode-1 and mode-2 transmissions are handled by different HARQ entities.
Proposal 6
For the selection of mode-1 or mode-2, if both are available, RAN2 identifies the motivation, otherwise it can be up to UE implementation.
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