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[bookmark: _Ref466049030]Introduction
[bookmark: _Ref458784108][bookmark: _Ref458381469] In RAN2#103 bis [1], the following agreement was made with respect to NR sidelink unicast, groupcast and broadcast.
	· Unicast, groupcast, and broadcast should be supported for all of the in-coverage, out-of-coverage, and partial coverage scenarios.



In this paper, we try to discuss and clarify the meaning of session and connection for NR sidelink.   
[bookmark: _Ref489281230]Discussion
In NR Uu, before any data transmission between the UE and the network (NW), one PDU session together with a default QoS flow and data radio bearer must be initialized. Within the same PDU session, e.g. identified by one IP address, dedicated QoS flows and bearers can be further established. In NR Uu, PDU session management is between core network and UE via NAS signalling. 
Whether similar session concept can be applied to NR SL is an open issue. For sidelink unciast and groupcast, after discovery procedure, discoveree and discoverer UEs will store the context of each other, and later messages can be sent between them in a unicast fashion based on layer 2 ID. This implies one sidelink session is built implicitly during the discovery procedure. For sidelink broadcast, once allowed, one UE can broadcast messages without any handshake with other UEs, and specific layer 2 ID is used as the destination ID indicating the broadcast service type. This implies that a sidelink session can be still valid as long as the destination ID, e.g. layer 2 ID, is known, while handshake with other UEs are not necessary.
As an initial definition for further discussion, any NR sidelink transmission is via an active session. Particularly, the definition of session can be different depending on whether unicast, groupcast or broadcast is of concern. For example,, for unicast one sidelink session can be identified by the source ID and a UE-specific destination ID, i.e. any transmissions using the same source ID and UE-specific destination ID are within the same session. For groupcast, one sidelink session can be identified by a group-specific destination ID, i.e. any transmissions using the same group-specific destination ID are within the same session. For broadcast, one sidelink session can be identified by a service/flow-specific destination ID, i.e. any transmissions using the same service/flow-specific destination ID are within the same session.
[bookmark: _Toc528854232][bookmark: _Toc528854256][bookmark: _Toc528878151][bookmark: _Ref528776172]From RAN2 perspective, an NR SL session consists of the following: 
a. [bookmark: _Toc528854233][bookmark: _Toc528854257][bookmark: _Toc528878152]Any NR sidelink transmission is via an active session
b. [bookmark: _Toc528854234][bookmark: _Toc528854258][bookmark: _Toc528878153]For NR sidelink unicast, one sidelink session can be identified by the source ID and UE-specific destination ID, any transmissions using the same source ID and UE-specific destination ID are within the same session.
c. [bookmark: _Toc528854235][bookmark: _Toc528854259][bookmark: _Toc528878154]For NR sidelink groupcast, one sidelink session can be identified by a group-specific destination ID, any transmissions using the group-specific destination ID are within the same session.
d. [bookmark: _Toc528854236][bookmark: _Toc528854260][bookmark: _Toc528878155] For NR sidelink broadcast, one sidelink session can be identified by a service/flow-specific destination ID, any transmissions using the service/flow-specific destination ID are within the same session.
In terms of sidelink connection, in LTE, operations are introduced to establish/maintain/release layer2 link between two UEs over PC5. However, such procedures are not defined in AS, rather by higher layers [3]. Specifically, a mutual authentication has to be conducted to establish secure layer 2 link; keep-alive functionality running over PC5-S is used to maintain the layer 2 link; in addition, layer 2 release procedure will terminate the layer 2 link and delete all relevant context, meaning two UEs disconnect from each other. 
In addition, NR sidelink unicast/groupcast is expected to be more robust than LTE sidelink. Relevant features are under discussion/design, e.g. HARQ process and scrambling, utilizing lower layer ID(s), e.g. layer 1 ID.  Following agreements are made in RAN1 #94b meeting [2].
	Agreements:
· For unicast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.
· FFS details, including the possibility of disabling HARQ in some scenarios
· For groupcast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.
· FFS details, including the possibility of disabling HARQ in some scenarios
· Layer-1 destination ID is conveyed via PSCCH.
· FFS how many bits are conveyed.
· FFS details for each of the unicast/groupcast/broadcast cases
· Additional Layer-1 ID(s) is conveyed via PSCCH at least for the purpose of identifying which transmissions can be combined in reception when HARQ feedback is in use. 
· FFS whether this ID can be used for other HARQ feedback related operation



As an initial definition for further discussion, one can say that the connection between UEs is established once UEs are aware of each other’s lower layer context and can at least support robustness features, e.g. HARQ and scrambling.
[bookmark: _Ref528776183][bookmark: _Toc528854237][bookmark: _Toc528854261][bookmark: _Toc528878156]RAN2 agrees on the definition of sidelink connection: UEs are connected if they are aware of each other’s lower layer context and can send messages to each other via a a link which is enough robust to sustain a certain QoS, e.g. HARQ is supported. 
For NR sidelink unicast, the connection management between two UEs can take the procedure in LTE sidelink as a baseline, i.e. layer 2 link establishment, maintenance and release. However, as noted above, the existing link establishment procedure is executed as NAS level, and it is does not convey RAN-related info. Therefore, it is proposed to study whether AS signalling should be used to establish/release a connection and if AS procedures should be specified for radio link maintenance and monitoring. Such potential new AS procedure should coexist with other possible NAS procedures defined in SA2
[bookmark: _Toc528854238][bookmark: _Toc528854262][bookmark: _Toc528878157]RAN2 studies AS procedures to aid layer 2 connection operation, i.e. layer 2 link establishment, maintenance and release at least for groupcast/unicast connections.
In LTE sidelink, the QoS is provided per packet basis i.e., by using application layer PPPP (ProSe Per Packet Priority) tag and PPPR tag (ProSe Per Packet Reliability). Since LTE sidelink only has sidelink broadcast mode, the per packet QoS provisioning works very well in this open group communications. For NR sidelink, the sidelink unicast and groupcast are also supported.NR sidelink is expected to fulfil more stringent QoS requirements than LTE sidelink in terms of reliability, latency and data rate. Thus, NR sidelink requires more concrete QoS management than LTE sidelink. As proposed in [4] that a QoS flow and radio bearer based QoS framework, similar as in NR Uu, can help NR sidelink to provide better QoS support.  
[bookmark: _Ref528776142][bookmark: _Toc528854230][bookmark: _Toc528854254][bookmark: _Toc528878149]A QoS flow and radio bearer based framework can help NR sidelink to provide better QoS support.   
If above described framework is introduced for NR sidelink, one NR sidelink session/connection, if any, may contain multiple sidelink flows/bearers running services with different QoS requirements. In this sense, once UEs have their session/connection established, they can further establish QoS flows and radio bearers among them. Besides, considering the fact that UEs can send messages/signalling as long as the session is known, with known source and destination IDs, it indicates a default flow/bearer is available per session.
In any case, we should further study the association between SL session, connection and SL Qos flow/radio bearer. 
[bookmark: _Ref528776156][bookmark: _Toc528854231][bookmark: _Toc528854255][bookmark: _Toc528878150]When NR SL QoS flow and radio bearer concepts are introduced, per SL session/connection may contain multiple QoS flows and radio bearers.
[bookmark: _Ref528776214][bookmark: _Toc528854240][bookmark: _Toc528854264][bookmark: _Toc528878158]RAN2 studies the association between SL session, connection and SL QoS flow/radio bearer.

[bookmark: _Toc458380516][bookmark: _Toc458380524]Conclusion
[bookmark: _In-sequence_SDU_delivery]In section 2 we made the following observations:
Observation 1	A QoS flow and radio bearer based framework can help NR sidelink to provide better QoS support.
Observation 2	When NR SL QoS flow and radio bearer concepts are introduced, per SL session/connection may contain multiple QoS flows and radio bearers.

Based on the discussion in section 2 we propose the following:
Proposal 1	From RAN2 perspective, an NR SL session consists of the following:
a.	Any NR sidelink transmission is via an active session
b.	For NR sidelink unicast, one sidelink session can be identified by the source ID and UE-specific destination ID, any transmissions using the same source ID and UE-specific destination ID are within the same session.
c.	For NR sidelink groupcast, one sidelink session can be identified by a group-specific destination ID, any transmissions using the group-specific destination ID are within the same session.
d.	For NR sidelink broadcast, one sidelink session can be identified by a service/flow-specific destination ID, any transmissions using the service/flow-specific destination ID are within the same session.
Proposal 2	RAN2 agrees on the definition of sidelink connection: UEs are connected if they are aware of each other’s lower layer context and can send messages to each other via a a link which is enough robust to sustain a certain QoS, e.g. HARQ is supported.
Proposal 3	RAN2 studies AS procedures to aid layer 2 connection operation, i.e. layer 2 link establishment, maintenance and release at least for groupcast/unicast connections.
Proposal 4	RAN2 studies the association between SL session, connection and SL QoS flow/radio bearer.
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[bookmark: _Toc528854241]5.1 NR sidelink unicast, groupcast, and broadcast design 
Session concept is introduced for NR Uu interface. For NR SL, session could have different meanings for unicast, groupcast and broadcast. As a baseline, any NR sidelink transmission is via an active session.
In NR SL, it can be beneficial to enable UEs exchanging information related to radio configurations and capabilities before establishing a groupcast/unicast connection. In LTE, procedures to establish/release/maintain a sidelink connection are defined by higher layers and executed via NAS signaling. In this study, AS procedures to establish/release/maintain a given sidelink groupcast/unicast session are investigated. 
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