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1.  Introduction
In this paper, we discuss the required MAC change to support simultaneous mode 1 and mode 2 operation:
· Impact to SL LCP and SL BSR
· Impact to HARQ modelling
2.  Discussion

2.1. Impact to SL LCP and SL BSR

Based on RAN2#105 agreement, UE support simultaneous both mode 1 and mode 2 resource allocation. To support mixed mode operation, we suggest considering the resource allocation mode as a SL LCP restriction for the following reasons:
· First, mode 1 resource should serve a high-priority SL LCH with a higher priority
· If all SL LSCH share both mode 1 and mode 2 resource, a traffic with a high priority then need to compete with a lower priority traffic, which defeats the purpose to support mixed modes.
· Secondly, NW needs to know the required mode-1 resource
· SL BSR is used to report the requirement of mode 1 resource. If now each SL LCH can use either mode 1 or mode 2 resource, and each SL LCH can trigger SL BSR, then it is not clear how NW determines the amount of mode-1 resource to be scheduled for the UE because in addition to mode-1 resource, UE can select mode-2 resource by itself. It wastes NW resource if NW always provides excessive mode-1 resource for SL data of all SL LCHs.

To solve two issues, we propose to consider the “resource allocation mode” as a per SL LCH feature. That is, when a UE is RRC connected, a SL LCH is associated with either mode 1 or mode 2, and only those mode 1 SL LCH can trigger SL BSR to request mode-1 resource.

Proposal 1. For RRC Connected UE, resource allocation mode is considered as a SL LCP mapping restriction. A SL LCH is associated with either mode 1 or mode 2.

Proposal 2. When UE is configured in mixed mode, only mode-1 SL LCH can trigger BSR, and SL BSR only reflect the buffer status of mode-1 SL LCH.

A further question is, whether SL grant scheduled by NW can be used to carry traffic of SL LCH associated with mode 2. From resource efficiency perspective, allowing multiplexing traffic from SL LCH associated with both mode 1 and mode 2 is beneficial.  However, to ensure that mode 1 traffic is prioritized, some enhancement to legacy LCP procedure is needed. For example, during resource allocation for SL LCHs of the selected destination UE, the mode-1 SL LCH should be prioritized over mode-2 SL LCH. That is, only when transmission requirement for mode-1 traffic is satisfied and there is still resource, some mode-2 traffic can be served.

Proposal 3. For a UE configured with mixed scheduling mode, multiplexing traffic of mode-1 and mode-2 SL LCH into the same MAC PDU is allowed.

Proposal 4. During resource allocation among SL LCHs for a selected destination UE, mode-1 SL LCH is prioritized over mode-2 SL LCH.

2.2. Impact to HARQ Modelling 
To support simultaneous mode 1 and mode 2 scheduling in the same SL carrier, several approaches are proposed, for example,
· Differentiated HARQ processes between mode 1 & mode 2 [1] 
· Separate HARQ entity for mode 1 and mode 2 [2]
· Separate MAC entity for mode 1 and mode 2 [3]

In our view, we prefer not to change current UP protocol stack, i.e. keep one MAC entity per CG and one SL HARQ entity per serving cell. In contrast, the method of differentiating SL HARQ processes between mode 1 & mode 2 is more preferred without UP protocol stack change. However, with the change of SL traffic activity, the suitable number of HARQ processes separate for mode 1 and mode 2 may vary. If UE or NW fails to tune the number of HARQ process split accordingly, resource efficiency may be degraded.

[bookmark: _GoBack]We then propose that each HARQ process is associated with a distinct pair of destination UE, HARQ process ID, and resource allocation mode. That is, even though NW schedule SL grant for the same destination UE and the same HARQ process ID as an ongoing mode-2 transmission does, UE will use separate HARQ process/buffer to deal with the scheduled transmission because the two have different scheduling mode. In this proposal, resource allocation mode may need to be carried in SCI to inform Rx UE of the scheduling mode. Compared with the method of hard-split HARQ process ID, the proposal need not signal or tune the number of HARQ process dedicated for mode-1 and mode-2.

Proposal 5. Apply resource allocation mode to identify a HARQ process
· In transmitter side, a HARQ process is identified by destination UE ID, HARQ process ID and resource allocation mode
· In receiver side, a HARQ process is identified by source UE ID, HARQ process ID and resource allocation mode

Proposal 6. Resource allocation mode is signaled together with HARQ process ID in SCI


Someone may worry that without explicit signaling, NW may schedule HARQ process for mode 1 so that the sum of HARQ process for mode 1 and mode 2 exceeds the upper bound (e.g. 16 or 32 SL HARQ processes per HARQ entity). We think the case may happen, and in this case a reasonable way is that UE need to stop transmission of some mode-2 HARQ processes:
· First, in LTE V2X spec, the wording is “For V2X sidelink communication, the maximum number of transmitting Sidelink processes associated with each Sidelink HARQ Entity is 8.” So, when the case happens the transmitter UE may just need to stop the transmission for some ongoing mode-2 HARQ process
· Secondly, as we assume before, if mixed mode operation is configured, mode-1 HARQ process may carry SL data more essential than mode-2 HARQ process, so it makes some sense to stop mode-2 HARQ process.
· Moreover, as we proposed in the previous section, if there is remaining mode-1 resource, UE can multiplex some mode-2 SL traffic into mode-1 resource to compensate for the loss of stopping mode-2 HARQ process.


Proposal 7. A transmitter UE stop transmission of some mode-2 HARQ processes if the number of ongoing HARQ process exceeds the maximum number of transmitting HARQ process for a SL HARQ entity.

3 Conclusion 
In this paper, we consider how UE determine the SL HARQ configuration, and how HARQ process support two resource allocation mode simultaneously. Based on discussion above, we propose

Proposal 1. For RRC Connected UE, resource allocation mode is considered as a SL LCP mapping restriction. A SL LCH is associated with either mode 1 or mode 2.
Proposal 2. When UE is configured in mixed mode, only mode-1 SL LCH can trigger BSR, and SL BSR only reflect the buffer status of mode-1 SL LCH.
Proposal 3. For a UE configured with mixed scheduling mode, multiplexing traffic of mode-1 and mode-2 SL LCH into the same MAC PDU is allowed.

Proposal 4. During resource allocation among SL LCHs for a selected destination UE, mode-1 SL LCH is prioritized over mode-2 SL LCH.


Proposal 5. Apply resource allocation mode to identify a HARQ process
· In transmitter side, a HARQ process is identified by destination UE ID, HARQ process ID and resource allocation mode
· In receiver side, a HARQ process is identified by source UE ID, HARQ process ID and resource allocation mode

Proposal 6. Resource allocation mode is signaled together with HARQ process ID in SCI

Proposal 7. A transmitter UE stop transmission of some mode-2 HARQ processes if the number of ongoing HARQ process exceeds the maximum number of transmitting HARQ process for a SL HARQ entity.
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