3GPP TSG-RAN2 Meeting #107bis
R2-1913710
ChongQing, China, 14th - 18th October 2019
Agenda Item:
6.4.5
Source: 
Huawei, HiSilicon
Title: 
Relationship between PC5-RRC connection and PC5-S connection
Document for:
Discussion and decision
1 Introduction
In previous RAN2 meetings, the topic on PC5-RRC connection and related procedures for unicast were discussed. AS-level configuration and UE capability exchange using RRC signalling over PC5 have been agreed. However, whether a PC5-RRC connection establishment procedure is needed is still not decided, as companies’ views were divergent. In addition, one new case that was raised during the discussion is that there may be multiple PC5-S connections between a pair of UEs involving in unicast. In such a case, how UE capability and AS configurations should be exchanged between the two UEs, either in a per destination UE or a per unicast link way, is a question that needs to be answered. 
In RAN2#105bis meeting, the following agreements have been reached with some FFSs left [1]:

	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)


In SA2#134 meeting, they made some further progress on the layer-2 link establishment for unicast mode, which are caputred in their lastest TS [2]. 
In this contribution we would like to discuss the above FFS based on the progress of SA2. 
2 Discussion
2.1 Management of PC5-S connection 
Figure 1 is the PC5-S connection establishment procedure agreed by SA2 and captured in [2]. The initial signalling for the establishment of the unicast link may use a default destination Layer-2 ID (DST L2 ID) associated with the service type (e.g. PSID/ITS-AID) configured for unicast link establishment, and it should be noted that this very first message for unicast PC5-S connection setup uses the broadcast way of transmission. During the unicast link establishment procedure, Layer-2 IDs are exchanged, and should be used for future unicast communication between the two UEs. The application information includes the service type (e.g. PSID or ITS-AID) of the V2X application. The initiating UE’s
 application layer ID and the target UE’s application layer ID may be included in the application information. For the UE oriented Layer-2 link establishment, if the User Info is included in the Direct Communication Request message, the target UE, i.e. UE-2, responds with a Direct Communication Accept message. Upon receiving the Direct Communication Accept message from the peer UE, UE-1 obtains the peer UE's Layer-2 ID for future communication of signalling and data traffic on this unicast link established. 
According to this procedure, it is observed that a PC5-S connection in the AS should be identified by a pair of Source L2 ID (SRC L2 ID) and DST L2 ID, as follows:
Observation 1: A PC5-S connection for unicast between the two UEs is identified by a pair of SRC L2 ID and DST L2 ID in the AS.
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Figure 1 PC5-S connection establishment procedure [2]
Figure 2 is an example modelling to illustrate the relation among Application Layer ID, V2X service and the PC5 unicast link that have been agreed by SA2. Following are the principles for this relation.

· 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 a given UE using the same PC5 unicast link use the same Application Layer ID.
· 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 2, 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 the other between peer Application Layer ID 3/UE A and Application Layer ID 4/UE B.
According to Figure 2 and the above principle, it can be seen that there could be more than one PC5-S connections between a pair of UEs. The mapping between the V2X service and the PC5-S connection could be 1-to-1, or M-to-1. In addition, for this modelling, SA2 has agreed that a source UE is not required to know whether different target application Layer IDs over different PC5-S connections belong to the same target UE. 
Observation 2: There could be more than one PC5-S connections for unicast between a pair of UEs involving in unicast. 

Observation 3: The UE’s V2X layer is not able to know which PC5-S connections belong to the same target/destination UE.  
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Figure 2 Example of PC5 unicast links
2.2 Maintenance of SL UE context 
For the SL UE context, RAN2’s previous agreement is that UE context is per destination UE. However, RAN2 also reached the consensus that this agreement may depend on SA2 discussion related to layer-2 ID allocation, specifically regarding whether a UE can know which unicast links and corresponding DST L2 IDs are targeting the same peer UE. RAN2 will come back if there is a problem based on SA2 progress.
The agreement that SL UE context is per destination is based on the assumption that even though there are more than one PC5-S connection between a pair of UEs, the UE’s AS layer could know that these PC5-S connections are belonging to the same destination UE and thus can perform SL UE context exchange in a per destination UE manner. A simple way to achieve this from RAN2 point of view is that the V2X layer can distinguish which different PC5-S connections and correspondingly which DST L2 ID are belonging to the same destination UE based on a global UE ID, and notify this information to the RRC layer. However, according to the above observation 3, this is not possible at least based on the UE’s Application ID, and SA2 already agreed that they have no intention to define such a global UE ID.
Then another way to achieve that the UE’s AS layer could know which PC5-S connections are belonging to the same destination UE is to define such global UE ID in the AS layer. However, if we follow this way, there are subsequently quite a lot of issues that needs RAN2 to discuss and solve, including (but not limited to) the follows:

· How many bits should this global UE ID be assigned?

· How to avoid the collision of such global UE ID？
· Who is responsible to allocate this global UE ID?

· How the UE can obtain this global UE ID of the peer UE?

· …    
The main motivation to define the SL UE context as per destination UE is to reduce the signalling overhead for duplicated UE context exchange. However, we are not convinced that this gain on signalling reduction could justify the many standardization efforts and big specification impacts. Moreover, a UE’s SL capability may be split among the PC5 links, irrespective with same or different destination UE. In this sense, the SL UE context exchange with the same UE may not be duplicated.
Based on the above discussions, we do not think RAN2 needs to stick to the agreement that the SL UE context is defined as per destination UE and spend further big efforts to achieve that. Instead, we propose to revisit this agreement  “the SL UE context is defined as per PC5-RRC connection”, and leave all the unicast links as logically targeting different UEs.

Proposal 1：Do not pursue the previous agreement “SL UE context is per destination UE” (whose assumption on SA2 progress no longer holds), and change the SL UE context into per pair of SRC L2 ID and DST L2 ID.
2.3 Management of PC5-RRC connection
Firstly, for the FFS issue of “whether explicit PC5-RRC connection establishment procedure is needed or not”, our answer is still NO according to the analysis in our previous paper [3]. 

Proposal 2: The explicit PC5-RRC connection establishment procedure is not needed.
Then the next question is how to map the PC5-S connection(s) with the PC5-RRC connection for a same destination UE. There could be two options, i.e., M-to-1 mapping and 1-to-1 mapping. For the M-to-1 mapping, it requires that the AS layer can distinguish which PC5-S connections are belonging to the same destination UE. However, as we analysed in section 2.2, this (if possible at all) requires RAN2 to spend effort to solve the global ID related issues. So taking the SA2’s latest progress into account, we think the 1-to-1 mapping should be adopted.

Proposal 3: For a pair of UEs performing unicast communication, the PC5-S connections and the PC5-RRC connections are 1-to-1 mapping, i.e. each PC5-S connection is associated with a PC5-RRC connection (regardless of whether they are for the same UE or not).
The third question is how to establish the PC5-RRC connection(s) between two UEs involving in unicast. In our view, upon the V2X layer establishing a PC5-S connection with the target UE, it needs to send an indication to the RRC layer. After the RRC layer received such an indication, the RRC layer establishes and configures the SL SRB, which can have default configurations, corresponding to the PC5-S connection. After the SL SRB has been configured, the RRC connection that is associated with the PC5-S connection is considered as having been established with the target UE. 

Similarly, when a PC5-S connection is released by the V2X layer, the V2X layer should also inform the RRC layer, and then the associated PC5-RRC is released and the SL SRB of this PC5-RRC connection is also released.
Proposal 4a: If the RRC layer is informed by the V2X layer that a PC5-S connection is setup, the RRC establishes and configures an SL SRB for the associated PC5-RRC connection. After that, the RRC connection associated with the PC5-S connection is considered as having been established with the target UE.
Proposal 4b: If the RRC layer is informed by the V2X layer that a PC5-S connection is released, the RRC releases the associated PC5-RRC connection and the corresponding SL SRB.
A related FFS issue with the PC5-RRC connection is the need for PC5-RRC state. Currently, we have two options, i.e.
· Option 1: Define PC5-RRC state for unicast operation
· Option 2: Refer to PC5-S state for unicast operation


Based on our Proposal 4a and 4b, the PC5-S connection and the PC5-RRC connection is always established and released together. In this sense, we do not see any motivation to define the PC5-RRC state. On the contrary, if PC5-RRC state is defined, a UE needs to maintain additional state machines and state transition for PC5, besides the state machine and state transition for Uu. This will increase UE complexity. So, our preference is Option 2.

Proposal 5: Do not define PC5-RRC state for unicast operation.
A further issue is how many SL SRB is needed for each PC5 RRC connection. In our view, only one SL SRB could be enough for each PC5 RRC connection, and this SL SRB can be used to transmit both the UE capability related messages and the AS configuration related messages. In addition, since this SL SRB is established by the UE once the PC5-S connection is established and shall be used to send the following PC5 RRC message, a specified configuration should be defined for such SL SRB.
Proposal 6: One SL SRB is configured for each PC5 RRC connection, and a specified configuration is defined for the SL SRB.
The last issue we would like to discuss in this contribution is how to transmit the PC5-S signaling at the AS layer. In RAN2#105bis meeting, RAN2 made the following working assumptions:

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

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


Considering that there is no significant issue identified for these two working assumptions, we propose to confirm them as agreements. In addition, to have a unified handling at the AS layers, PC5-S messages for other purposes, such as link modification/release, do not need to be encapsulated into the PC5-RRC message either, but can be transmitted directly over the AS layer. Then there could be two options for the PC5-S message transmission.
· Option 1: using SCCH to carry the PC5-S messages.
· Option 2: using STCH to carry the PC5-S messages.

Regardless of whether we go for Option 1 or Option 2, an additional protocol stack that is different from the PC5-C and PC5-U as captured in [4] needs to be defined for the PC5-S, which is as shown in Figure 3, and separate LCIDs should be reserved for the PC5-S messages. So in our understanding there is no essential difference between option 1 and option 2. Considering that in LTE D2D, the PC5-S message has already been transmitted over the STCH by using the protocol stack in Figure 3, we do not see any motivation to deviate from this way.  
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Figure 3 Protocol stack for PC5-S

Proposal 7: PC5-S messages are transmitted over the STCH. 
3 Conclusion

In this paper, we discussed some FFS issues base on the progress of SA2. Following are the observation and proposals:
Observation 1: A PC5-S connection for unicast between the two UEs is identified by a pair of SRC L2 ID and DST L2 ID in the AS.
Observation 2: There could be more than one PC5-S connections for unicast between a pair of UEs involving in unicast. 

Observation 3: The UE’s V2X layer is not able to know which PC5-S connections belong to the same target/destination UE. 

Proposal 1：Do not pursue the previous agreement “SL UE context is per destination UE” (whose assumption on SA2 progress no longer holds), and change the SL UE context into per pair of SRC L2 ID and DST L2 ID.
Proposal 2: The explicit PC5-RRC connection establishment procedure is not needed.
Proposal 3: For a pair of UEs performing unicast communication, the PC5-S connections and the PC5-RRC connections are 1-to-1 mapping, i.e. each PC5-S connection is associated with a PC5-RRC connection (regardless of whether they are for the same UE or not).
Proposal 4a: If the RRC layer is informed by the V2X layer that a PC5-S connection is setup, the RRC establishes and configures an SL SRB for the associated PC5-RRC connection. After that, the RRC connection associated with the PC5-S connection is considered as having been established with the target UE.
Proposal 4b: If the RRC layer is informed by the V2X layer that a PC5-S connection is released, the RRC releases the associated PC5-RRC connection and the corresponding SL SRB.
Proposal 5: Do not define PC5-RRC state for unicast operation.
Proposal 6: One SL SRB is configured for each PC5 RRC connection, and a specified configuration is defined for the SL SRB.

Proposal 7: PC5-S messages are transmitted over the STCH.
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� In this contribution, the initiating UE means the UE that initiates the unicast transmission for specific traffic. Note that both of the UEs can be an initiating UE, as long as it initiates the unicast transmission for some traffic. 
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