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1. Introduction
In RAN2 #103bis meeting, the support of sidelink unicast and groupcast in NR was discussed and the following agreements are reached:
Agreements

1: 
Unicast, groupcast, and broadcast should be supported for all of the in-coverage, out-of-coverage, and partial coverage scenarios.

2:
RAN2 to study the potential L2 solutions for the QoS support of unicast and groupcast in NR sidelink (including HARQ feedback, ARQ (if RLC AM is supported), PDCP packet duplication, configured grants, etc.). 

3: 
RAN2 Working Assumption: Uppler layer will give the information if it’s unicast, groupcast or broadcast (We will ask SA2 if they can provide it).

4: 
For groupcast, destination ID for a specific group and for unicast, destination ID for the target UE need to be visible in Layer 2 respectively. Source UE id should be also visible to Layer 2.

5:
For unicast/groupcast in NR sidelink, discovery procedure and related messages are up to upper layers
As the discovery procedure has been agreed to left to upper layer, whether we need AS level connection/RB establishment procedure or management procedure is still FFS and left in the email discussion without consensus.
This contribution will discuss the procedures of AS level connection establishment/management/failure handling for NR sidelink unicast and suggest to support these procedures to make the unicast transmission more reliable and efficient.
In this revision contribution, chapter 2.1 is newly added compared to the former contribution and the content of PCC/SCC is removed.
2. Discussion
2.1 connection establishment/configuration
In LTE V2X, unicast is not supported. However, in LTE D2D, there are discovery procedure and PC5 signaling procedures for unicast where the AS-layer is not involved. With discovery and PC5 signaling messages, some information is exchanged between UEs via sidelink in upper layer, such as UE ID, UE capabilities, IP address configuration and parameters related to resource availability, security, connection maintenance etc. 
In NR, as we agree to support unicast in NR V2X, there is an ongoing discussion about what information needs to be exchanged between peer UEs, for example:

· Physical layer parameters (e.g. HARQ, CSI)

· UE ID (e.g. L2 ID)

· UE capability information 

· Resource configuration
· QoS related information

Observation 1: There are much AS-level information needs to be changed (e.g. capability, resource configuration) between UEs in NR V2X.

Considering much AS-level information needs to be exchanged for unicast, we suggest to introduce AS-level connection establishment procedure along with RRC messages containing these information. Trying to exchange all these AS-level information depending on upper layer may cause much complexity and there would also be potential UE AS layer and upper layer interactions which should be avoided.
A 4-step AS-level connection establishment procedure is illustrated in Figure 1. Step 1 and Step 2 are the “link setup preparation phase” which is used for AS-level information negotiation between peer UEs.  Step 3 and Step 4 are the actual “link setup preparation execution phase”, i.e, appropriate RRC configuration based on the negotiation in the former phase is assumed to be applied to guarantee the required QoS between peer UEs. More details are illustrated as following.
[image: image1.png]UE_1 UE_2

Cl Unicast link setup Request

Unicast link setup Response or
Unicast link setup Reject

le 2)

Unicast link setup Configuration

€ .

Unicast link setup ConfigurationComplete

e

v





Figure 1. An example of 4-step connection establishment procedure

· Unicast link setup request 
 UE-1 can send a request to UE-2 to establish the unicast link. In the setup request message, some essential information can be carried, e.g. UE capabilities, UE ID. This request message can also be used to create radio bearers, for later transmissions. 
· Unicast link setup response or reject
On reception of the setup request message, the UE-2 can respond with a confirmation or rejection of the unicast link establishment. E.g., if the UE-2 capability is not matched for this unicast transmission, or if the UE-2 would not like to set up the link due to congestions, it can directly reject the unicast link setup request.
· Unicast link setup configuration

UE-1 can further configure a link with UE-2 based on negotiation in Step 1 and 2, e.g. the configuration could be resource configuration and QoS related information. By including these information in setup configuration message after a confirmation in step-2, it can make this procedure more efficient, so that the UE-1 would not send too much information to UE-2 but only end up with a rejection.
· Unicast link setup configuration complete
The UE-2 then need to indicate that the configuration has been applied and the unicast link has been established to UE-1 in the complete message.
Proposal 1: RAN2 to consider a 4-step RRC procedure above for NR unicast sidelink connection establishment.

2.2 connection management

HARQ transmission has been discussed in RAN1 and it is agreed to support sidelink HARQ feedback and HARQ combining for unicast and groupcast. Besides this, there are some other potential ways to maintain the unicast link such as:

· Based on signal power or quality. For example, in NR Uu, a reference signal can be configured to the UE and the radio link quality can be evaluated based on corresponding measurement results. Similar mechanism can be considered in NR V2X and more details to be studied further especially the differences between link maintenance in sidelink and Uu.

· Based on packets receiving. For example, small data with feedback can be considered as another way to evaluate the radio link quality and used for unicast maintenance.

Proposal 2: RAN2 to consider the following mechanism for NR V2X unicast maintenance:

· Based on signal power or quality
· Based on packets receiving
Another aspect of NR sidelink unicast connection management is the behaviour when the radio link failure is detected. In NR Uu, the RLF happens on expiry of a timer started after indication of radio problems from the physical layer, or when the RACH or RLC fails. Then, the UE may need to initiate RRC re-establishment procedure. 

In NR sidelink, one straightforward way is to change the transmission resources (e.g. carrier/ resource pool) once the radio link failure happens. Re-establishment or recovery of the radio link in sidelink may be meaningless sometimes because e.g. the cars may be distant just in a while. 

Proposal 3: In NR V2X, sidelink transmission resources reselection/reconfiguration procedure can be considered on detection of radio link failure of sidelink unicast.
3. Conclusion
In this contribution, we discussed the AS-level connection establishment and management procedures and have the following observations and proposals:

Observation 1: There are much AS-level information needs to be changed (e.g. capability, resource configuration) between UEs in NR V2X.
Proposal 1: RAN2 to consider a 4-step RRC procedure above for NR unicast sidelink connection establishment.
Proposal 2: RAN2 to consider the following mechanism for NR V2X unicast maintenance:
· Based on signal power or quality
· Based on packets receiving
Proposal 3: In NR V2X, sidelink transmission resources reselection/reconfiguration procedure can be considered on detection of radio link failure of sidelink unicast.
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