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1 Introduction
In RAN2#104 the following was agreed for unicast [1]: 

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.
In the email discussion on unicast [2], the possible downselection between option 1 and option 2 was discussed but no agreement was reached.  

In this contribution, we discuss the need for an AS-layer connection and propose a combined procedure for AS layer and upper layer connection establishment procedure.

2 Need for AS Layer Connection
In RAN2 understanding, link establishment procedure for unicast will be initiated by upper layers and will re-use the LTE D2D PC5 signaling protocol for unicast link establishment.  The UE oriented L2 link establishment procedure is shown below [3]:   
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In LTE D2D, the AS layer was unaware of the PC5 layer link and no AS layer information was exchanged to enable link establishment.  The general consensus in the email discussion [2], is that for unicast link establishment in NR V2X, at least UE capability and AS layer configuration needs to be exchanged [2].  As agreed in RAN2#104 this information will be exchanged via RRC singaling. 

Based on the email discussion [2], there seem to be two views on when AS-layer information required for the unicast link is exchanged:

· Option 1: Link establishment procedure is initiated by the upper layers and both upper layer signaling messages (for connection establishment request/response) and RRC messages (for AS parameter negotiation/exchange) are exchanged in this procedure.

· Option 2: Link establishment procedure is initiated and completed by the upper layers, and following this, the AS-layer can exchange the information.
In option 2, if the two UEs cannot perform link establishment due to mismatch in capabilities, the upper layers will have to initiate a release of the newly created link.  Also, link establishment procedure at the upper layers services to establish the QoS, but if such QoS cannot be supported by lower layers, a similar release will be needed.
We think that the decision for link establishment (at the upper and lower layers) should therefore be evaluated as part of the same procedure.  
Proposal 1:
Link establishment is performed with a single procedure involving signalling exchange at both the upper layer and AS layers

A reasonable way to have a single procedure while reducing the signalling exchange is for the upper layer signalling to be encapsulated in the RRC signalling.

Proposal 2:
Link Establishment signalling from upper layers can be carried over sidelink in upper layer information within the RRC message.  

3 AS-Layer Signaling for Link Establishment
In link establishment procedure for NR V2X specified in 23.786, upper layers will perform QoS parameter negotiation described as follows [3]:
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UEs engaged in one to one communication negotiate PC5 QoS parameters during the link establishment procedure.
1.
UE-1 sends a Direct Communication Request message to UE-2 in order to trigger mutual authentication. This message includes the requested PC5 QoS parameters.
2.
UE-2 initiates the procedure for mutual authentication. The UE-2 includes the accepted PC5 QoS parameters in the Response message.

In our understanding, the QoS negotiation consists of UE-1 sending a set of possible QoS parameters and UE-2 selecting its preferred/supported parameters.  
AS-layer configuration is dependant on selected QoS of the upper layer, but can be selected by either of the two UEs.  We therefore see two options for how AS-layer and upper layer procedure can be combined:

Option 1 (illustrated below):

· UE1 sends upper layer Direct Communication Request message with the requested QoS parameters 

· UE2 upper layers decides QoS parameters, and based on selected parameters, selects the AS-layer configuration

· UE2 sends the AS-layer configuration UE1 in SL RRCReconfiguration

· UE1 confirms application of the parameters. 
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Option 2 (illustrated below):
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· UE1 sends Direct Communication Request Message as upper layer information in a SL RRCReconfiguration message with AS-layer configurations associated with each requested QoS

· UE2 upper layers decides QoS parameters, and based on selected parameters, uses the associated AS-layer parameters received from UE1

· UE2 confirms and indicates the selected configuration

In our opinion, either option is acceptable.  However, option 2 reduces the number of messages for the link establishment procedure and would be preferrable.
Proposal 3:
Direct Communication Request message is sent in an RRC message along with UE capabilities and AS-layer configuration(s).

Proposal 4:
Acceptance/rejection of the link at the AS layer is performed at the receiving UE.
4 Conclusion

In this contribution the following conclusions were made on Link Establishment:
Proposal 1:
Link establishment is performed with a single procedure involving signalling exchange at both the upper layer and AS layers

Proposal 2:
Link Establishment signalling from upper layers can be carried over sidelink in upper layer information within the RRC message.  

Proposal 3:
Direct Communication Request message is sent in an RRC message along with UE capabilities and AS-layer configuration(s).

Proposal 4:
Acceptance/rejection of the link at the AS layer is performed at the receiving UE.
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