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1
Introduction
ProSe Per Packet Priority (PPP) has been agreed in SA2, and an LS was sent to RAN2 in [1] with some information as below.
	SA2 agreed that the UE upper layers provide to the access stratum a ProSe Per-Packet Priority from a range of possible values. The access stratum uses the ProSe Per Packet Priority associated with the protocol data unit to prioritise intra-UE transmissions (i.e. protocol data units associated with different priorities awaiting transmission inside the same UE) and inter-UE transmissions (i.e. protocol data units associated with different priorities awaiting transmission inside different UEs). The use of the ProSe Per-Packet Priority by the upper layers in the UE is neutral to whether the UE is accessing the medium in scheduled or non-scheduled transmission mode.



Based on the ProSe PPPs provided by upper layers, AS layers should perform priority handling and allocate sidelink resources for transmission of packets with different PPPs, for both scheduled resource allocation and autonomous resource selection. 
2
Mapping between ProSe PPPs and SL logical channels
The UE may belong to multiple groups, and the packets of different groups may have the same or different ProSe PPPs. However, as was the case in Rel-12, the packets targeting different groups should not be transmitted in a single logical channel. In Rel-12, the maximum number of sidelink logical channels for a group is 10, but there are 21 values of logical channel identities reserved for future extension as below.
	Table 6.2.4-1 Values of LCID for SL-SCH
Index

LCID values

00000

Reserved

00001-01010

Identity of the logical channel

01011-11110

Reserved

11111

Padding




In upper layers, the number of ProSe PPP levels suggested by SA2 is 8, but could be updated according to possible feedback from SA1/SA6 and RAN2.
The following are options to map ProSe PPPs to the SL logical channels:

· Option-1: Static mapping between ProSe PPPs and SL LCIDs;
· Option-2: Flexible mapping between ProSe PPPs and SL LCIDs controlled by the eNB.

Option-1 is applicable if the number of ProSe PPP levels is less than the maximum sidelink logical channel number for a group. However, the levels of ProSe PPP have not been finally decided, and it is unclear if the levels could be extended in future releases, e.g., priority levels could be extended to support V2V messages in Rel-14. 

Compared to option-1, option-2 is more flexible. If the number of ProSe PPP levels is more than the allowed number of SL logical channels for a group, the network can select some ProSe PPPs to be mapped to one SL logical channel. Option-2 is forward compatible if the levels of ProSe PPPs will be extended in the future. On the other hand, networks may not want to differentiate so many levels of ProSe PPPs when allocating the SL radio resource. Therefore, some levels can be mapped to one SL logical channel and handled equally. Different operators can have different mapping according to their interests.
Observation 1: eNB-controlled flexible mapping between ProSe PPPs and SL LCIDs is forward compatible if the levels of ProSe PPPs will be further extended in the future.

Proposal 1: RAN2 is requested to support eNB-controlled flexible mapping between ProSe PPPs and SL LCIDs.
In the SA2 LS R2-153030=S2-152695 [2], SA2 asked RAN2 the following questions.
	SA2 would like to ask: 

1. Whether the sidelink LCID is an indicator of the ProSe Per Packet Priority? In other words: whether it can be assumed that using the same sidelink LCID in both directions for ProSe communications results the same level of priority (ProSe Per Packet Priority) to the traffic in both directions?

2. If the answer to (1) is affirmative, whether it can be assumed that ProSe Per Packet Priority is statically mapped to a sidelink LCID in the access stratum?




If the option-1 is accepted by RAN2, then the answers for both the two questions are affirmative. However, if option-2 is accepted, then at the receiving side, the receiving UE may not be able to learn the ProSe PPP according to the sidelink LCID. RAN2 can reply to SA2 based on the conclusion of proposal 1.

Proposal 2: RAN2 is requested to reply the SA2 LS R2-153030 based on the conclusion of Proposal 1.  
3
Scheduled resource allocation
For scheduled resource allocation, the eNB needs to schedule SL radio resources based on the priorities of the SL data pending in the UE. In the RAN2#90 meeting we reached the agreement below. 
	· For scheduled resource allocation, as a baseline, the buffer status is reported per destination ID, as per Rel-12 agreement.  It is FFS how the mapping between the logical channel priority and LCG is done.  



The SL BSR specified in Rel-12 includes 4 logical channel groups which can be reused to inform the eNB about the priorities of the SL data pending in the UE.

Proposal 3: the Rel-12 SL BSR is reused for UE reporting the SL buffer status for different priorities.

There are two solutions proposed below for the mapping between the SL logical channels and the 4 logical channel groups defined in Rel-12.
· Option-1: Static mapping between SL logical channels and the LCGs;

· Option-2: eNB-controlled mapping between SL logical channels and LCGs, based on the reporting of the SL logical channels which the UE has created as illustrated in Fig.1.
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Fig.1 Flexible mapping between SL logical channels and LCG IDs controlled by the eNB

Due to the fact that there are only 4 LCGs, with option-1 several SL logical channels should be statically mapped to each LCG. This mapping would not be flexible, and it may be difficult to standardize a single static mapping that is suitable for all applications and scenarios. As an example if a UE has less than 4 activated SL logical channels for a particular destination ID, due to the static mapping to LCGs, several or all of these SL logical channels may map to a single LCG. Therefore, the eNB may not be able to differentiate the priorities of the SL data pending in the UE from the SL BSR reported by the UE, even though the UE has less than 4 SL logical channels.
Compared to option-1, option-2 is more flexible. If the UE has 4 or less SL logical channels for a particular destination ID, the eNB can map these SL logical channels to different LCGs. Using the reported SL BSR, the eNB can know the priorities of the pending SL data more precisely. If there are more than 4 SL logical channels created in the UE for a particular destination ID, the eNB can map several SL logical channels to a single LCG based on the priorities of these SL logical channels. Different operators may implement this mapping differently, based on different implementations and interests.

Observation 2: By eNB controlled mapping between SL logical channels and LCGs, the eNB could differentiate the priorities of the pending data in UEs more precisely than by static mapping.
Proposal 4: The UE reports the identities of the created SL logical channels to the eNB, and the eNB can control the mapping between SL logical channels and LCGs based on UE reporting of the created SL logical channels. 
4
Autonomous resource selection

For autonomous resource allocation, the eNB needs to configure resource pools and prioritize the UE transmitting high priority SL data. In RAN2#90, one-to-one mapping between priorities and resource pools was precluded.
	· RAN2 has agreed that for autonomous resource selection, solutions other than static one-to-one association between priorities and resource pools should be considered.   Solutions to address this limitations are FFS.  


The solutions for the priority handling are concluded as below.
· Option-1: Different priorities or SL LCIDs are mapped to different configurations of resource pools, as illustrated in Fig.2 as an example. The higher priority SL logical channel can be configured to use more resource pools or resource pools configured with more resources, and vice versa.
[image: image2.emf]Pool-1

Pool-2

Pool-3

Pool-4

SL LCIDs/

Priorities

1

2

3

4

5

6

7

8

Time


Fig.2 Mapping between priorities and resource pools

· Option-2: Different priorities or SL LCIDs are mapped to different quantities of transmission opportunities in a resource pool, as illustrated in Fig.3 as an example. Different quantities of transmission opportunities can be defined by different transmission probabilities in a SC period of a resource pool, similar to the txProbability defined in Rel-12 SL-DiscResourcePool. The UE transmitting higher priority SL data (e.g., PPP=1) can be configured to access a resource pool with higher probability (e.g., access probability =1), and vice versa. 
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Fig.3 Mapping between priorities and transmission opportunities of a resource pool

· Option-3: A combination of option-1 and option-2. The higher priority SL logical channel can be configured to use more resource pools (up to 4) and more quantities of transmission opportunities in these pools, and vice versa.

For option-1, the more levels of priorities are, the more resource pools are needed to differentiate the configurations of different priorities. There could be 8 or more levels of priorities as agreed by SA2. With option-1, the UE may need to be configured with 8 or more resource pools for discrimination of these priorities. This may imply greatly extending the current configuration of TX and RX pools in SIB 18 to meet such a requirement.
Compared to option-1, option-2 and option-3 do not need to increase the number of resource pools.

Observation 3: For UE autonomous resource selection, if different priorities are mapped to different configurations of resource pools, then more than 4 resource pools for sidelink transimission may need to be configured to support 8 or more priorities. 

Proposal 5: The AS can discriminate different priorities with different transmission probabilities in a SC period of resource pools.
Proposal 6: The UE can be configured with one or more resource pools. RAN2 is requested to discuss if different priorities can be mapped to different lists of resource pools.
5
Multiple transmission in a SC period

In Rel-12, it is decided by RAN2 that the UE can only use one received SL grant to transmit SL data to one destination in a SC period. However, the UE-Network relay should be supported in Rel-13, and it is possible multiple remote UEs may connect to one relay UE. The relay UE may need to transmit sidelink data to multiple remote UEs over PC5-C at the same time. Therefore, it is beneficial for the relay UE to transmit sidelink communication to multiple destinations in one SC period.

However, in order to guarantee in-order delivery of RLC PDUs from MAC to RLC for a sidelink logical channel, there should not be multiple parallel sidelink transmissions to one destination during a SC period from the transmitter UE perspective.

Proposal 7: In Rel-13, the UE supporting sidelink communication can support transmission to multiple destinations in one SC period.
Proposal 8: In order to guarantee in-order delivery of RLC PDUs from MAC to RLC for a sidelink logical channel, there should not be multiple sidelink transmissions to one destination during a SC period from the transmitting UE perspective.
6
Conclusion

In this contribution, we discussed the priority handling based on the ProSe PPP, and the possible multiple transmission during one SC period. The observations and proposals are listed as below.

Observation 1: eNB-controlled flexible mapping between ProSe PPPs and SL LCIDs is forward compatible if the levels of ProSe PPPs will be further extended in the future.

Observation 2: By eNB controlled mapping between SL logical channels and LCGs, the eNB could know about the priorities of the pending data in UEs more precisely than by static mapping.

Observation 3: For UE autonomous resource selection, if different priorities are mapped to different configurations of resource pools, then more than 4 resource pools for sidelink transimission may need to be configured to support 8 or more priorities. 
Proposal 1: RAN2 is requested to support eNB-controlled flexible mapping between ProSe PPPs and SL LCIDs.
Proposal 2: RAN2 is requested to reply the SA2 LS R2-153030 based on the conclusion of Proposal 1.  

Proposal 3: the Rel-12 SL BSR is reused for UE reporting the SL buffer status for different priorities.

Proposal 4: RAN2 is requested to support eNB controlled mapping between SL logical channels and LCGs based on the UE reporting of the created SL logical channels. 
Proposal 5: The AS can discriminate different priorities with different transmission probabilities in a SC period of resource pools.
Proposal 6: The UE can be configured with one or more resource pools. RAN2 is requested to discuss if different priorities can be mapped to different lists of resource pools.

Proposal 7: In Rel-13, the UE supporting sidelink communication can support transmission to multiple destinations in one SC period.
Proposal 8: In order to guarantee in-order delivery of RLC PDUs from MAC to RLC for a sidelink logical channel, there should not be multiple sidelink transmissions to one destination during a SC period from the transmitting UE perspective.
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