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1 Introduction
There was extended discussion in RAN2#107bis on SL LCP procedure and the following agreements were reached [1]:
Agreements on LCP: 

1: 
UE in MAC may select the destination and cast type associated with the highest SL LCH priority for a new transmission. Then only the data of the SL LCHs belonging to the selected destination and cast type can be multiplexed into the MAC PDU to be transmitted.

2:
LCP will take HARQ A/N enabled/disabled into account, e.g. packet with HARQ enabled will be multiplexed only with packets with HARQ enabled.

3:
For Sidelink unicast, data of different destinations is not multiplexed into the same MAC PDU.
In this contribution, we discuss the left issues regarding LCP procedure in MAC as well as the impacts from recent RAN1 agreements.
2 Discussion
2.1 On SL LCP Procedure
One of the fundamental consequences of the agreements from last meeting is that regardless of cast type, a MAC PDU is essentially addressed to a single destination, i.e. data corresponding to LCHs which map to different destinations cannot be multiplexed into the same MAC PDU, for unicast, groupcast and broadcast. However, things change when we are just considering LCP for a given destination. Since different QoS flows can be mapped to a single V2X service (which corresponds to a specific L2 Destination ID) by the upper layer, this corresponds to the possibility of having different logical channels mapped to the same L2 Destination ID. While a given V2X service (e.g. advanced driving) is expected to have “similar” QoS characteristics/requirements for all of the corresponding QoS flows, it may not always be the case. For instance, if we consider the variation in QoS characteristics between low and high level of automation use cases, e.g. E2E latency ranging from 3 ms to 100 ms, it seems likely that they would be mapped to different QoS flows. Therefore, we have the possibility that LCHs corresponding to different QoS characteristics (e.g. priority, PER, PDB, etc.) are mapped to the same destination. In this case, a natural question is whether data for such logical channels should really be multiplexed in the same MAC PDU. This has implications at the packet’s treatment at the physical layer in terms of power control, resource selection and even HARQ feedback operation.
Observation 1 Multiple QoS flows with differing QoS characteristics can be mapped to a single V2X service (which corresponds to a specific L2 Destination ID) by the upper layer.
For mode1 operation, the UE reports the relevant information regarding the QoS flows for a given service as part of the Sidelink UE Information to the gNB. The network is then expected to provide the relevant SLRB configuration to the UE. As part of this configuration, we assume that the LCH configuration takes into account the reported QoS information when configuring various LCH properties such as priority, prioritized bit rate, allowed SCS and so on. Therefore, depending on the reported information, the LCH configuration (at least the priority) could be differently configured, even for the same V2X service. While we do already have agreements to apply Uu-like LCP restrictions, it would be useful to discuss whether any additional restrictions are required due to the afore-mentioned scenario. For mode 2, the LCH configuration can either come from dedicated signalling or SIB, but the same situation would still be applicable. 
We think that if the SL grant can accommodate data from different LCH in accordance with the LCP procedure, there is no need to consider any additional restrictions since the situation is quite similar to Uu in this regard. Therefore, we propose to confirm in RAN2 that no additional LCP restrictions need to be defined to handle LCHs corresponding to different QoS flows for to the same destination.

Proposal 1 RAN2 is proposed to discuss and confirm that no additional LCP restrictions (compared to Uu) need to be considered regarding LCHs corresponding to different QoS flows. 
2.2 QoS indication to L1

A related aspect to this is how to report the QoS parameters to the physical layer. Specifically, RAN1 made the following agreement regarding at least the priority indication within the SCI in the last meeting [2]:
	Agreements:

· For the priority indication in 1st stage SCI: 

· Up to RAN2 on how to define the mapping between the priority indication and the corresponding QoS

· Size is 3 bits (as a working assumption)


Different from LTE where PPPP was the primary QoS determinant and could simply be indicated to the physical layer for each MAC PDU, there can be different options when considering how to determine the priority to be indicated. 
1) The LCH priority configured by the network

2) The priority within the QoS characteristics mapped to the PQI for the corresponding QoS flow (for non-standardized PQI, the priority value overridden by the application can be used instead)

Since the UE reports the QoS flow to the network to obtain the LCH configuration, the LCH priority can serve this purpose. Specifically, SL LCH priority is expected to have the same configuration as Uu case, with values ranging from 0-15 (4 bits). Therefore, to map the LCH priorities to the 3 bit priority indication as expected by RAN1, we can simply use the 3 MSBs for the LCH priority value in RRC as the priority indication in SCI (as depicted in Figure 1 below)
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Figure 1 LCH priority to SCI priority mapping
Proposal 2 SL- LCH priority (instead of PPPP) should be used to define the mapping between QoS and priority indication to the PHY layer. 
Proposal 3 The SCI priority indication is derived from 2 corresponding LCH priority values based on direct mapping. 
The next question is how to perform the mapping. If we do not have any additional restrictions per LCH/QoS flow within LCP, a TB could contain data from different LCHs/QoS flows. In this case, which LCH/QoS priority should be used as a basis for this mapping and indication to L1 is an open issue from RAN1 perspective and RAN2 input is required. In our view, at least the following options can be considered in RAN2 for this priority indication:
1) Corresponding to the highest priority LCH/QoS flow in that TB
2) Corresponding to the lowest priority LCH/QoS in that TB

3) Indicate priorities for all LCHs multiplexes within the TB, so that how to perform the mapping can be handled by L1

Out of the above options, option1 seems like the simplest to adopt and implement, but it could result in a fairness issue where a MAC PDU which otherwise contains data of much lower ‘priority’ would be treated with high priority than one would expect. Option 2 on the other hand seeks to prioritise “fairness” in terms of channel access for all LCH priorities. Finally, option 2 would put the ball in L1’s court and it can be left to RAN1 to decide how to determine the priority indicated in the SCI. Option 3 has limited specification impact but does not seem preferable due to huge variations in expected UE behaviour in terms of how to do the mapping. So, while all options have their respective pros and cons, we think that option1 seems the best candidate to consider.
Proposal 4 Regarding how to define priority indication for each TB to L1, RAN2 is proposed to down-select from the following options:

· Indicate the highest priority LCH value in the MAC PDU
· Indicate the lowest priority LCH value in the MAC PDU
· Indicate priority values for all LCHs multiplexes within the MAC PDU
Proposal 5 The highest priority logical channel within a MAC PDU is used to derive the priority indication in SCI to L1

Moreover, it should also be discussed whether any additional indications or parameters need to be indicated alongside the priority to the physical layer. For instance, the PDB and PER out of the QoS characteristics seem relevant to L1 operations and it has to be discussed whether we can assume that NW configuration of LCH priorities is sufficient to cover them or whether an explicit indication is still needed. 
Proposal 6 RAN2 to discuss whether at least PDB and PER for a given QoS flow need to be additionally indicated to L1.

2.3 Handling the MCR parameter

Another related issue is on the minimum communication range requirement. While it was discussed in RAN2 in the last meeting on whether data from LCHs with different range requirement shall be multiplexed in the same TB, there was no consensus [1]. According to RAN1 discussions, it is indeed expected that the RX UEs within the groups would determine whether or not to send the HARQ feedback (in case of option1) based on the range requirement. This range requirement for a PSSCH is expected to be is known after decoding SCI associated with the PSSCH. Therefore, it needs to be indicated to the PHY layer alongside a TB. 

	Proposal 1: RAN2 discuss and choose between the two approaches to select an MCR associated with a MAC TB:

-
Option 1: a TB contains data of only the SL LCH(s) having the same/range of MCR (10)

-
Option 2: a TB generation is done irrespective of the MCR and in accordance to the normal LCP procedure & MCR is selected afterwards as (e.g.) the highest among the constituents (10)

- 
Option3: Leave it to RAN1 (3)




Therefore, considering the two options discussed in RAN2 in the last meeting, if there are no multiplexing restrictions based on MCR as in option2, an additional question to address is what to indicate to L1 as the applicable range. In our view, the highest MCR can be indicated and the system can work but it would be sub-optimal. Moreover, we do not expect RAN1 to specify any additional procedure on MCS or TX power selection to handle this case, so option3 can be ruled out. Additionally, for a given V2X groupcast service, we do not see the harm in multiplexing LCHs with differing ranges and using the maximum range. This would be consistent with how the UE is expected to report the priority indication to L1 for a given MAC PDU, even if it contains data with differing LCH priorities, since both are just QoS parameters from MAC layer perspective and do not require any special differentiation from LCP perspective. So, we propose to go with option 2 above.
Proposal 7 MAC multiplexing and TB generation is done transparently to MCR (like the QoS priority) and for a given destination, highest corresponding MCR is indicated to L1. 

3 Conclusion
Based on the discussion in section 2, we make the following observations and proposals:

Observation 2 Multiple QoS flows with differing QoS characteristics can be mapped to a single V2X service (which corresponds to a specific L2 Destination ID) by the upper layer.
Proposal 8 RAN2 is proposed to discuss and confirm that no additional LCP restrictions (compared to Uu) need to be considered regarding LCHs corresponding to different QoS flows. 

Proposal 9 SL- LCH priority (instead of PPPP) should be used to define the mapping between QoS and priority indication to the PHY layer. 
Proposal 10 The SCI priority indication is derived from 2 corresponding LCH priority values based on direct mapping.
Proposal 11 Regarding how to define priority indication for each TB to L1, RAN2 is proposed to down-select from the following options:

· Indicate the highest priority LCH value in the MAC PDU
· Indicate the lowest priority LCH value in the MAC PDU
· Indicate priority values for all LCHs multiplexes within the MAC PDU
Proposal 12 The highest priority logical channel within a MAC PDU is used to derive the priority indication in SCI to L1

Proposal 13 RAN2 to discuss whether at least PDB and PER for a given QoS flow need to be additionally indicated to L1.
Proposal 14 MAC multiplexing and TB generation is done transparently to MCR (like the QoS priority) and for a given destination, highest corresponding MCR is indicated to L1. 
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