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Introduction
RAN2 made agreements on unicast and groupcast in RAN2#104 as follows: 

Agreements on unicast

1:
For AS-level information required to exchange among UEs via sidelink for SL unicast, RAN2 can consider the followings as a baseline and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1:


- UE ID, UE capability, Radio/Bearer configuration, PHY information/configuration (e.g. HARQ, CSI), Resource information/configuration and QoS info

2:
AS-level information for SL unicast can be exchanged between gNB and UE for RRC configuration. RAN2 assumes that a UE can provide network with QoS related information and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1.

3:
AS-level information is exchanged via RRC signalling (e.g. PC5-RRC) among UEs via sidelink for SL unicast. New logical channel (SCCH: SL Control Channel) in addition to STCH (SL Traffic Channel) will be also introduced. SCCH carriers PC5-RRC messages.

4:
RAN2 will consider both options during SI phase. Further discussion on the definition, procedure and information for each option is needed.


- Option 1: AS layer connection establishment procedure by PC5-RRC is also needed.


- Option 2: Upper layer connection establishment procedure is enough.

5:
RAN2 will study a kind of RRM or RLM based AS level link management. RAN2 will not consider a kind of PC5-RRC level keep alive message based management. Further discussion on possible detailed options is needed.

Agreements on groupcast

6:
Further discussion is needed on whether groupcast follows same mechanism for unicast, which are agreed in the above.

7:
No AS-level mechanism to determine a group manager (i.e. head UE) is stuided. FFS for platooning, on the visibility of a group manager (head UE) to AS and AS-level functionalities.
As discussed in RAN2#104, RAN2 will consider both options during SI phase:

- Option 1: AS layer connection establishment procedure by PC5-RRC is also needed.


- Option 2: Upper layer connection establishment procedure is enough.
After RAN2#104, RAN2 has further discussed the definition, procedure and information for the options in [104#55][NR/V2X] Unicast (OPPO).

Meanwhile, as documented in clause 6.11.2.2 of TR 23.786, SA2 is considering PC5 Signalling Protocol for unicast link establishment and management. SA2 would like to know if and how RRC signalling over PC5 is used for unicast link.
In this document, we further discuss need for AS layer connection managed by PC5-RRC to provide multiple PC5-S connections between two UEs.
Discussion
V2X UEs may use multiple V2X services/applications in unicast or groupcast. Those services/applications could be used at the same time. They may require multiple unicast transmissions and/or multiple groupcast transmissions for a single UE. 
The services/applications can be built for cross technology or platforms. It would be difficult to coordinate multiple services/applications for 3GPP operation of a single UE. Thus, if 3GPP supports PC5 connectivity between two UEs, a V2X UE should be allowed to establish/manage multiple PC5 connections simultaneously, regardless of which layer will support PC5 connections. 
Observation 1: A V2X UE should be allowed to establish/manage multiple PC5 connections simultaneously, regardless of which layer will support PC5 connections.
If multiple PC5 connections are supported for multiple V2X services/applications in unicast or groupcast, one UE(UE1) may need to establish/manage multiple PC5 connections of multiple services with another UE(UE2). However, it may be difficult for UE1 to know that those PC5 connections have been established with the same UE, i.e. UE2. Source/Destination IDs may be different in different V2X services. Thus, the UEs could not bind different PC5 connections targeting different V2X services.
Observation 2: when a source UE establishes multiple PC5 connections with a destination UE for different V2X services, the source UE could not know whether some of the PC5 connections have been established with the same destination UE, because Source/Destination IDs would be different for different V2X services.
Such lack of UE identification across V2X services and/or across PC5 connections would lead to complexity and inefficiency in the UE side at least for unicast transmissions. 
First of all, a UE will exchange the same information (e.g. capability, AS configuration, etc) with the other UE several times for different PC5 connection establishments, management and release.

Even for management of the PC5 connection, if we support measurement for sidelink unicast, one UE may need to measure SL signals for one unicast service in one PC5 connection while measuring SL signals for another unicast service in another PC5 connection. However, the destination UEs transmitting the SL signals to be measured could be actually same from time to time. Thus, the UE may unnecessarily and inefficiently perform multiple measurements for the same link.
Besides, a UE will independently perform transmissions of packets targeting the same UE due to different Destination IDs of the same UE. It will increase complexity in the UE side and also cause inefficiency in sidelink transmissions.

Observation 3: Lack of UE identification across V2X services and/or across PC5 connections would lead to complexity and inefficiency in two UEs at least for unicast transmissions.
As discussed in RAN2#104, RAN2 is studying the following options:

- Option 1: AS layer connection establishment procedure by PC5-RRC is also needed.


- Option 2: Upper layer connection establishment procedure is enough.
To our understanding, it is assumed in SA2 that UE would perform independent upper layer connection establishment procedures and manage independent upper layer connections for different V2X services, even if the upper layer connections target the same destination UEs. Thus, if multiple upper layer connections should be established between same UEs, it would be beneficial to manage multiple upper layer connections over a single AS layer connection. If such AS layer connection is supported, we think that NR RRC supports establishment, management and release of the PC5-RRC connection.
Observation 4: If multiple upper layer connections should be established between same UEs, it would be beneficial to manage multiple upper layer connections over a single AS layer connection.

Proposal 1: Two UEs in unicast transmission support a single PC5-RRC connection to establish, manage and release one or more upper layer PC5-S connections. 

Proposal 2: NR RRC supports establishment, management and release of the PC5-RRC connection.

Conclusion
In conclusion, we propose the followings and to agree the proposed TP to as described below:
Observation 1: A V2X UE should be allowed to establish/manage multiple PC5 connections simultaneously, regardless of which layer will support PC5 connections.
Observation 2: when a source UE establishes multiple PC5 connections with a destination UE for different V2X services, the source UE could not know whether some of the PC5 connections have been established with the same destination UE, because Source/Destination IDs would be different for different V2X services.

Observation 3: Lack of UE identification across V2X services and/or across PC5 connections would lead to complexity and inefficiency in two UEs at least for unicast transmissions.

Proposal 1: Two UEs in unicast transmission support a single PC5-RRC connection to establish, manage and release one or more upper layer PC5-S connections.
Proposal 2: NR RRC supports establishment, management and release of the PC5-RRC connection.

Proposed TP to 38.885
******************************************* TP Start **********************************************
5.4
L2/L3 protocols

V2X SL communication is supported for UEs in RRC_CONNECTED, RRC_IDLE and (in NR) RRC_INACTIVE modes.

UEs in RRC_INACTIVE or RRC_IDLE perform V2X SL communication by using the cell-specific configurations included in SIB(s) specific to V2X.

Two UEs support a single PC5-RRC connection to establish, manage and release one or more upper layer PC5-S connections. One UE may have multiple PC5-RRC connections with different UEs at least for unicast transmissions. NR RRC supports establishment, management and release of the PC5-RRC connection.
******************************************* TP End **********************************************
[image: image1.png]



Page 1

