3GPP TSG RAN WG2 Meeting #106       
                                                        R2-1906497
Reno, USA,13th - 17th May 2019

Title: 
Considerations on PC5 RRC procedures for unicast
Source: 
ZTE Corporation, Sanechips
Agenda item:
11.4.5
Document for:
Discussion and Approval
Introduction
At RAN2#105bis meeting, PC5-RRC procedure was discussed and the agreements are cited as below [1]. 
	Agreements on PC5-RRC message exchange: 

1: 
PC5-RRC connection is needed to establish SL UE context. Synchronization of SL UE context between two UEs is supported by the concept of PC5-RRC connection.


- Need for PC5-RRC state is FFS.



> Option 1: Define PC5-RRC state for unicast operation.



> Option 2: Refer to PC5-S state for unicast operation


- SL UE context may include at least SL UE capability of the destination UE.



> FFS whether AS configuration information can be also stored in SL UE context.


- UE context is per destination UE.



> It is considered that UE may store UE capability of the destination UE for a newly 



coming service between UEs in unicast.



> It may depend on SA2 discussion related to layer-2 ID allocation. RAN2 will come 



back if there is a problem based on SA2 progress.


- FFS whether explicit PC5-RRC connection establishment procedure is needed or not.

2: 
Security aspect comes back after SA3 progress (if there is any issue/problem).


Agreements on PC5-RRC signalling flow: 

1: 
Separate RRC messages are defined capability transfer and for AS-layer configuration. FFS on whether the two messages can be transmitted together in the same MAC PDU.

2:
Set the following 2a, 2b and 2c as RAN2 working assumption:

2a:
Do not encapsulate PC5-S message related to link setup into PC5-RRC message for AS-layer configuration.

2b:
PC5-RRC message for AS-layer configuration is not to be sent unprotected, so is not to be sent together with PC5-S messages like Direct Communication Request.

2c:
Do not encapsulate PC5-S message related to link setup into PC5-RRC message for capability information.


In addition, SA2 specifies PC5-S L2 unicast link establishment related procedures [2]. In this contribution, we will discuss how PC5-S signalling transmits at AS layer, PC5-RRC signalling transmission and present our point of view.

Discussion
2.1 PC5-S signalling transmission at AS layer
SA2 specified layer-2 link establishment procedure to perform unicast mode of V2X communication over PC5 [2]. In brief, UE1 sends a Direct Communication Request message using the source L2 ID and a default destination L2 ID (related to a service type) via PC5 broadcast to initiate the unicast layer-2 link establishment procedure. If the target UE info is included in the request message, then the target UE responses with a Direct Communication Accept message using the source L2 ID (of the target UE) and the destination L2 ID (set to the source L2 ID of the Direct Communication Request message) via PC5 unicast. Alternatively, if the request message does not include any target UE info, UEs that are interested in the announced V2X service (by the default destination L2 ID) respond to the request by sending a Direct Communication Accept message as above. Upon receiving the Direct Communication Accept message from peer UE (e.g. UE2), UE1 obtains the peer UE’s layer-2 ID and the unicast layer-2 link is established successfully. Then UE1 uses the source L2 ID and the peer UE’s L2 ID (as destination) for future signalling and data transmission via the unicast link. Note that the PC5 unicast link is bi-directional, that is the peer UE can also send V2X data to UE1 over the unicast link.

In addition, link identifier update procedure (Link Identifier Update Request, Link Identifier Update Response) for a unicast link is defined due to privacy requirements. Layer-2 link release procedure (Disconnect Request, Disconnect Response) is specified to release the layer-2 link and deletes all context data associated with the layer-2 link.
As we can see from the above procedure, for the Direct Communication Request, it uses the source L2 ID (L2 ID of UE1) and the default destination L2 ID for MAC address. Transmission of all other PC5-S signallings and V2X data over the unicast link use L2 ID of UE1 and L2 ID of UE2 (the peer UE). 
Observation 1: Direct Communication Request message uses the source L2 ID (L2 ID of UE1) and the default destination L2 ID as MAC layer address while the transmission of all other PC5-S signallings and V2X data use L2 ID of UE1 and L2 ID of UE2 (the peer UE) as MAC layer address.
Generally, there are two ways for PC5-S signallings transmission at AS layer, i.e. via STCH or SCCH.  
Option 1: PC5-S signalling is transmitted via STCH with specific LCID at AS layer, which is the same as LTE ProSe one-to-one communication. 

In this option, PC5-S signalling is transmitted as normal user plane data. As we know, V2X packet is filtered to a QoS flow and tagged with the QFI first, then it is delivered to SDAP entity to be mapped to a PC5 DRB. Since PC5-S signalling is not associated with PC5 QoS parameters and is not being filtered to any PC5 QoS flow, it is delivered directly to the PDCP entity related to the specific LCID. In this sense, it is not completely the same as normal V2X data. So from the perspective of AS layer, there will be two types of DRB over STCH.
Option 2: PC5-S signalling is transmitted by PC5 SRB via SCCH. 
As agreed in previous meeting, new logical channel SCCH is introduced to carry PC5-RRC messages. PC5-S signalling can also be transmitted by PC5 SRB via SCCH just as PC5-RRC signalling. And this method is more like Uu mechanism that NAS messages transmitted via Uu SRB. 

Been compared the two methods as above, it is suggested that PC5-S signalling is transmitted by PC5 SRB via SCCH. In specific, the Direct Communication Request message is transmitted by PC5 SRB associated with the source L2 ID and default destination L2 ID, the Direct Communication Accept message and other PC5-S signalling messages are transmitted over PC5 SRB associated with L2 ID of UE1 and L2 ID of UE2 (the peer UE) pair.
Proposal 1: It is suggested that PC5-S signalling is transmitted by PC5 SRB via SCCH, which is more like Uu mechanism that NAS messages transmitted via Uu SRB.
Furthermore, there are two ways to transmit the PC5-S signalling via PC5 SRB. One way is that PC5-S signalling is delivered to the PDCP entity of a PC5 SRB directly as a octet string, the another way is that PC5-S signalling is transmitted going through PC5 RRC, e.g. carried by a defined RRC container (such as UL/DLInformationTransfer over Uu). The former way will result in two control plane protocol stacks needed for transmission of PC5-S and PC5-RRC messages respectively. For the sake of simplicity, it is better to use the latter way that PC5-S signalling transmitted go though PC5 RRC sublayer.

Proposal 2: For the sake of simplicity,, it is suggested that PC5-S signalling transmitted go though PC5 RRC sublayer.
2.2 PC5-RRC connection
At last RAN2 meeting, it was agreed that PC5-RRC connection is needed to establish SL UE context. SL UE context may include at least SL UE capability of the peer UE. FFS whether explicit PC5-RRC connection establishment procedure is needed or not. 

PC5 unicast layer-2 link establishment is specified by SA2 as aforementioned. From RAN2’s perspective, some AS layer factors shall be considered for PC5 unicast connection in addition to PC5-S link establishment, such as UE capability, available sidelink unicast resources and sidelink congestion status. For instance, UE might only admit limited number of unicast connection with other UEs concurrently due to hardware or resource condition, so it is necessary to check whether it is feasible for setup more unicast connection upon receiving PC5 connection setup request. 
In addition, separate PC5-RRC messages are defined for UE capability transfer and AS layer configuration. And it was agreed that PC5-RRC message for AS-layer configuration is not to be sent unprotected in last meeting. Taking these into account, it is necessary to setup different PC5 SRBs for the PC5-RRC messages w/o security protection. In our opinion, PC5 SRB0 could be designed to transmit initial RRC messages without security protection while PC5 SRB1 could be designed to transmit security protected PC5 RRC messages.
Proposal 3: It is suggested to setup different PC5 SRBs for the PC5-RRC messages w/o security protection. For example, PC5 SRB0 could be designed to transmit initial RRC messages without security protection while PC5 SRB1 could be designed to transmit security protected PC5 RRC messages.
In Uu, RRC connection setup procedure is used to establish SRB1. With regard to PC5, since some AS layer factors should be considered, PC5 RRC connection for SL UE context exchange is needed and PC5 SRB1 for protected PC5 RRC message transmission should be setup, it is natural that explicit PC5 RRC connection establishment procedure is used to establish PC5 SRB1 as well as SL UE context. 
Proposal 4: Since some AS layer factors should be considered, PC5 RRC connection for SL UE context exchange is needed and PC5 SRB1 for protected PC5 RRC message transmission should be setup, it is natural that explicit PC5 RRC connection establishment procedure is used to establish PC5 SRB1 as well as SL UE context.  
2.3 PC5 SRB configuration
As discussed above, there may be at least PC5 SRB0/SRB1 for transmission of PC5-S and PC5-RRC messages. As we know, in NR Uu, SRB0 is default setup and the parameters for SRB0 is pre-configured, such as RLC TM mode, highest priority of the logical channel and LCG0 for the logical channel. Though default parameters for other SRBs (SRB1/2/3) are also specified but they can be (re)configured by network via dedicated signalling. In previous meeting, it was agreed that PC5 DRBs are configured by network for RRC connected UE and pre-configured for out of coverage UE. Regarding to PC5 SRBs, PC5 SRB0 for the initial or unprotected PC5-S/PC5-RRC messages could be default specified as Uu SRB0 while PC5 SRB1 could be configured by network for RRC connected UE as PC5 DRBs. 
Proposal 5: For flexibility, PC5 SRB1 could be configured by network for in coverage UEs as PC5 DRBs. 
Conclusion
In this contribution, we reviewed SA2 progress on PC5 layer-2 link establishment and discussed how PC5-S messages transmitted at AS layer. Then PC5 RRC connection and configuration of PC5 SRBs were discussed. And we have the following observations and proposals:
Observation 1: Direct Communication Request message uses the source L2 ID (L2 ID of UE1) and the default destination L2 ID as MAC layer address while the transmission of all other PC5-S signallings and V2X data use L2 ID of UE1 and L2 ID of UE2 (the peer UE) as MAC layer address.
Proposal 1: It is suggested that PC5-S signalling is transmitted by PC5 SRB via SCCH, which is more like Uu mechanism that NAS messages transmitted via Uu SRB.
Proposal 2: For the sake of simplicity,, it is suggested that PC5-S signalling transmitted go though PC5 RRC sublayer.
Proposal 3: It is suggested to setup different PC5 SRBs for the PC5-RRC messages w/o security protection. For example, PC5 SRB0 could be designed to transmit initial RRC messages without security protection while PC5 SRB1 could be designed to transmit security protected PC5 RRC messages.
Proposal 4: Since some AS layer factors should be considered, PC5 RRC connection for SL UE context exchange is needed and PC5 SRB1 for protected PC5 RRC message transmission should be setup, it is natural that explicit PC5 RRC connection establishment procedure is used to establish PC5 SRB1 as well as SL UE context.  

Proposal 5: For flexibility, PC5 SRB1 could be configured by network for in coverage UEs as PC5 DRBs. 
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