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1. Introduction & Background

At RAN2#106 meeting, RAN2 sent an Ls to SA2 and RAN1 on mapping restriction for LCP procedure. At last SA2 meeting, SA2 responded to RAN2 as follows [1]:

SA2 would like to thank RAN2 for their LS (R2-1908465/S2-1906871).  SA2 have discussed the question asked by RAN2, copied below, and have provided an answer below.  
· Question 2: RAN2 has previously made some agreement on PC5 RRC, as highlighted in ANNEX A. The Layer 2 ID definition may impact RAN2 design on PC5-RRC message and procedure. Further, with regard to agreement 5 above, RAN2 has discussed if SL unicast for different destinations can be multiplexed into the same MAC PDU for the same target UE or not. RAN2 would like to ask SA2 how is the destination Layer 2 ID defined for SL unicast?

Answer to Question 2:

Each UE of the PC5 unicast link self-assigns its source Layer 2 ID for the PC5 unicast link (see sub-clause 5.6.1.1 of TS 23.287). The initial signalling for the establishment of the PC5 unicast link may use a default destination Layer-2 ID associated with the service type (e.g. PSID/ITS-AID) configured for PC5 unicast link establishment, as specified in clause 5.1.2.1 (see-sub-clause 5.6.1.4 of TS 23.287).  The destination Layer 2 ID destined for SL unicast is obtained from the peer UE during the PC5 unicast link establishment procedure defined in sub-clause 6.3.3.1 (Layer-2 link establishment over PC5 reference point) and see sub-clause 5.6.1.4 of TS 23.287. The source Layer 2 ID of the peer UE is used as the destination Layer 2 ID for signalling and data traffic for this PC5 unicast link.  The PC5 unicast link Layer-2 IDs may change during the life of the PC5 unicast link (see sub-clause 5.6.1.4 & sub-clause 6.3.3.2 of TS 23.287).

This contribution further discusses issues of multiple PC5-RRC establishment between to a pair UE for some PC5 links which belong to same destination UE. This contribution would also discuss whether PC5 RRC state should be introduced. The contribution concludes with some conclusions.

2. Discussion

2.1. PC5 unicast and application Layer ID
From SA2 perspective, as described in in figure 1 bellow:
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Figure 1: Example of PC5 Unicast Links
The following principles apply when the V2X communication is carried over PC5 unicast link:

-
A PC5 unicast link between two UEs allows V2X communication between one or more pairs of peer V2X services in these UEs. All V2X services in the UE using the same PC5 unicast link use the same Application Layer ID.

NOTE 1:
An Application Layer ID may change in time as described in clauses 5.6.1.1 and 6.3.3.2, due to privacy. This does not cause a re-establishment of a PC5 unicast link.

-
One PC5 unicast link supports one or more V2X services (e.g. PSIDs or ITS-AIDs) if these V2X services are at least associated with the pair of peer Application Layer IDs for this PC5 unicast link. For example, as illustrated in Figure 5.2.1.4-1, UE A and UE B have two PC5 unicast links, one between peer Application Layer ID 1/UE A and Application Layer ID 2/UE B and one between peer Application Layer ID 3/UE A and Application Layer entity ID 4/UE B. 

NOTE 2:
A source UE is not required to know whether different target Application Layer IDs over different PC5 unicast links belong to the same target UE.
Thus, multiple PC5 unicast links is established between two UEs, The source UE may not know whether some of the PC5 connections have been established with the same destination and for each PC5 unicast link, the source and target UE have establish and maintain PC5 RRC connection, as described in Figure 2.
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Figure 2: PC5 RRC establishment and monitoring for each PC5 unicast link with same destination

Observation 1: As the source node is not required to know whether different target Application Layer IDs over PC5 unicast links belong to same target UE, there may be multiple PC5 RRC connection establishment and management between two different UEs. 

Multiple PC5 RRC establishments and maintenance (e.g., RLM and RRM monitoring, CQI, HARQ feedback) for different PC5 unicast link with same destination would lead to much more complex PC5 unicast communication and inefficient PC5 unicast link transmission between two UEs. 
If source UE and target UE know which PC5 unicast links have same destination UE ID, the source and target UE can establish and monitor PC5 RRC for those PC5 unicast links with same destination UE ID and would simplify PC5 RRC establishment and monitoring between UEs. Thus,
Observation 2: explicit or implicit knowledge of which PC5 unicast links belong to same destination UE would helpful in reducing the number of PC5 RRC connection and maintenance for PC5 unicast transmission between two UE.  
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Figure 3 Unified PC5 RRC for all PC5 unicast links with same destination UE IDs
As discussed above, if a source UE is not required to know whether different target Application Layer IDs over different PC5 unicast links belong to the same target UE, there may be multiple PC5 RRC establishment between the pair of UEs for the same application layer. Each UE has to maintain and monitor multiple PC5 RRC for the same destination UE. This would introduce unnecessary PC5 RRC maintenance between a pair of UE. If a source UE is aware that different target Application Layer IDs over different PC5 unicast links belong to the same target UE, the source and target UE can establish and maintain a single PC5 RRC for some Application that belong to the same target UE. As described in Figure 3. Target UE and source UE have separately monitored (e.g., RLM and RRM monitoring). Therefore,
Proposal 1: To simplify PC5 RRC establishment and maintenance for PC5 unicast links between two UEs, the source UE and target UE should be aware whether different target Application Layer IDs over PC5 unicast links belong to same target UE
Proposal 2: RAN2 to discuss information exchange on how UE to distinguish which PC5 unicast links belong to the target/source ID, e.g., correlation between destination ID and PC5 unicast link
2.2. PC5 RRC state for PC5 unicast link
In case the source UE is not aware that different target Application Layer IDs over different PC5 unicast links belong to the same target UE, source UE would have to establish PC5 RRC for each unicast links. In such case PC5 RRC maintenance would increase PC5 RRC state maintenance which may come with significant complexity. Therefore,
Proposal 3: PC5 RRC state is not introduced for PC5 unicast link.
3. Conclusion

This contribution discusses issues of multiple PC5-RRC establishment between to a pair UE for some PC5 links which belong to same destination UE and concludes with the following proposals:

Observation 1: As the source node is not required to know whether different target Application Layer IDs over PC5 unicast links belong to same target UE, there may be multiple PC5 RRC connection establishment and management between two different UEs. 

Observation 2: explicit or implicit knowledge of which PC5 unicast links belong to same destination UE would helpful in reducing the number of PC5 RRC connection and maintenance for PC5 unicast transmission between two UE.  

Proposal 1: To simplify PC5 RRC establishment and maintenance for PC5 unicast links between two UEs, the source UE and target UE should be aware whether different target Application Layer IDs over PC5 unicast links belong to same target UE
Proposal 2: RAN2 to discuss information exchange on how UE to distinguish which PC5 unicast links belong to the target/source ID, e.g., correlation between destination ID and PC5 unicast link
Proposal 3: PC5 RRC state is not introduced for PC5 unicast link.
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