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1. INTRODUCTION
When a remote UE connects with the network directly, there may be multiple active PDU sessions in the remote UE. This paper discusses potential issues on handling of multiple PDU sessions during U2N direct to indirect path switching. In our opinion, this is a typical scenario and these issues are valid. Therefore, we think they should be solved so that U2N direct-to-indirect path switching can work properly.
2. DISCUSSION
We raised the following new issue in [Post116bis-e][633][Relay] Relay open issues list (OPPO):
	We see issues about how to handle multiple active PDU sessions in the remote UE during direct-to-indirect path switching.
Since a relay UE may not be able to support all active connectivity services (i.e. PDU sessions), gNB needs to know which PDU sessions should be switched to a target relay UE when preparing the path switching message.
Besides, according to clause 6.4.3.6 in TS 23.304, a remote UE and a relay UE shall set up separate PC5 unicast links for different RSCs (i.e. different connectivity services or PDU sessions).  How the remote UE establishes multiple PC5 unicast links with the target relay UE to support the selected PDU sessions during direct-to-indirect path switching should be considered. Details please refer to R2-2200745.


And, we got the following response from the Rapp of this discussion:
	Rapp observes there is lack of evidence to stand the sentence “Since a relay UE may not be able to support all active connectivity services (i.e. PDU sessions)”， and considering this is the single paper on this direction, rapp assume this issue is not critical at this stage, which can be regarded as further optimization.


We further provided our comments below according to upper layer specifications:
	TS 24.554 [1] specifies the length of a RSC is 24-bit long as quoted below:
[bookmark: _Toc73378972][bookmark: _Toc89097542]11.2.11     Relay service code
The relay service code parameter is used to indicate the connectivity service the UE-to-network relay provides to the remote UE in the UE-to-network relay direct discovery. The value of the relay service code parameter is 24-bit long bit string. The format of the relay service code parameter is out of scope of this specification.

In addition, the clause 6.3.2.3.1 in TS 23.304 [2] describes:
The Relay Service Code (RSC) is used in the 5G ProSe UE-to-Network Relay discovery, to indicate the connectivity service the 5G ProSe UE-to-Network Relay provides to the 5G ProSe Remote UE. The RSCs are configured on the 5G ProSe UE-to-Network Relay and the 5G ProSe Remote UE as defined in clause 5.1.4. The 5G ProSe UE-to-Network Relay and the 5G ProSe Remote UE are aware of whether a RSC is offering 5G ProSe Layer-2 or Layer-3 UE-to-Network Relay service based the policy as specified in clause 5.1.4. A 5G ProSe UE-to-Network Relay supporting multiple RSCs can advertise the RSCs using multiple discovery messages, with one RSC per discovery message.

Furthermore, the clause 6.4.3.6. in TS 23.304 [2] describes:
For the UE oriented Layer-2 link establishment as described in the clause 6.4.3.1,
[bookmark: _Hlk72363536]-    In step 1, the 5G ProSe Remote UE determines the destination Layer-2 ID for PC5 unicast link establishment based on the unicast source Layer-2 ID of the selected 5G ProSe UE-to-Network relay (as specified in clause 5.8.3) during UE-to-Network Relay discovery as specified in clause 6.3.2.3.
-    In step 2, 5G ProSe Remote UE (UE-1) determines the Relay Service Code to be used. The Relay Service Code to be used is selected from the received Relay Service Code(s) during UE-to-Network Relay discovery as specified in clause 6.3.2.3.

In our opinion, it doesn’t seem possible for the relay UE to broadcast all possible RSCs in the discovery messages so that the remote UE can discover the relay UE and establish all needed PC5 unicast links with the relay UE. In other words, it should be possible that the remote UE may not be able to find a relay UE which broadcasts all RSCs corresponding to all the connectivity services active in the remote UE. Therefore, we think this is an issue which should be solved so that direct-to-indirect path switching can work properly.


Rapp further commented the following: 
	@ Lider: thanks for the detailed info, my reading is that your proposal depends on two key points: 1) RSC to PDU-session mapping, 2) multiple unicast link between relay and remote UE. For 1), our S2 colleague feedback that it is only for L3 relay but not for L2 relay, for 2) I am not sure if it is the assumption in R2 – i.e., I was thinking we are focusing on the scenario of a single unicast link between remote UE and relay UE. (we are not against to do some clarification on the non-typical scenario, yet have a preference to focus on the core part to finish the critical design next meeting).


It seems we have different understandings on the above two points. Regarding the first point, Rapp considered RSC to PDU-session is only for L3 relay but not for L2 relay. The following is quoted from TS 23.304 [2]:
	[bookmark: _Toc91144848][bookmark: _Toc66701831][bookmark: _Toc69883489][bookmark: _Toc73625499][bookmark: _Toc83206599]5.1.4.1	Policy/Parameter provisioning for 5G ProSe UE-to-Network Relay
The following information is provisioned in the UE in support of the UE assuming the role of a 5G ProSe UE-to-Network Relay:
1)	Authorisation policy for acting as a 5G ProSe Layer-3 and/or Layer-2 UE-to-Network Relay when "served by NG-RAN":
-	PLMNs in which the UE is authorized to relay traffic for 5G ProSe Layer-3 and/or Layer-2 Remote UEs.
NOTE 1:	It is assumed that both Model A and Model B are authorized for 5G ProSe UE-to-Network Relay discovery. It is up to UE and application implementation to select a discovery model or perform both models simultaneously.
2)	ProSe Relay Discovery policy/parameters for 5G ProSe UE-to-Network Relay:
-	Includes the parameters that enable the UE to perform 5G ProSe UE-to-Network Relay Discovery when provided by PCF or provisioned in the ME or configured in the UICC:
-	5G ProSe UE-to-Network Relay Discovery parameters (User Info ID, Relay Service Code(s), UE-to-Network Relay Layer Indicator(s)); the UE-to-Network Relay Layer Indicator indicates whether a particular RSC is offering 5G ProSe Layer-2 or Layer-3 UE-to-Network Relay service.
-	Default Destination Layer-2 ID(s) for sending Relay Discovery Announcement and Relay Discovery Additional Information messages and receiving Relay Discovery Solicitation messages;
-	For 5G ProSe Layer-3 UE-to-Network Relay, the PDU Session parameters (PDU Session type, DNN, SSC Mode, S-NSSAI, Access Type Preference) to be used for the relayed traffic for each ProSe Relay Service Code;


The green text above indeed specifies additional PDU session parameters are provided to L3 UE-to-Network Relay so that the relay UE can establish PDU session(s) for the remote UE. However, the yellow text specifies an indicator is used to indicate whether a particular RSC is offering L2 or L3 UE-to-Network Relay service, which implies the RSC may be applied to both L2 and L3 UE-to-Network Relay services and thus the indicator is needed.
Besides, clause 5.8.3 in TS 23.304 [2] specifies identifiers for 5G ProSe UE-to-Network Relay among which clause 5.8.3.1 introduces “Common identifiers for 5G ProSe UE-to-Network Relay”, clause 5.8.3.2 introduces “Identifiers for 5G ProSe Layer-3 UE-to-Network Relay”, and clause 5.8.3.3 introduces “Identifiers for 5G ProSe Layer-2 UE-to-Network Relay”. Clause 5.8.3.1 includes the Relay Service Code (RSC) while clause 5.8.3.3 specifies the parameters (including the RSC) as specified in clause 5.8.3.1 are used for relay discovery for L2 UE-to-Network Relay:
	[bookmark: _Toc69883536][bookmark: _Toc73625551][bookmark: _Toc91144908]5.8.3.1	Common identifiers for 5G ProSe UE-to-Network Relay
…
-	Relay Service Code: parameter identifying a connectivity service the 5G ProSe UE-to-Network Relay provides to a 5G ProSe Remote UE. The Relay Service Codes are configured in a 5G ProSe UE-to-Network Relay for advertisement. Additionally, the Relay Service Code may also identifies authorized users the 5G ProSe UE-to-Network Relay would offer service to, and may be used to select the related security policies or information e.g. necessary for authentication and authorization between the 5G ProSe Remote UE and the 5G ProSe UE-to-Network Relay (e.g. a Relay Service Code for relays for police members only would be different than a Relay Service Code for relays for Fire Fighters only, even though potentially they provided connectivity to same DN e.g. to support Internet Access).
[bookmark: _Toc91144910]5.8.3.3	Identifiers for 5G ProSe Layer-2 UE-to-Network Relay
The following parameters may be used in Announcement message (Model A) or Response message (Model B) in addition to the parameters as specified in clause 5.8.3.1 for 5G ProSe Layer-2 UE-to-Network Relay (re)selection:


The above provides further evidence that the RSC is applicable to L2 UE-to-Network Relay service for UE-to-Network Relay discovery and unicast link establishment.
Observation 1:	According to TS 23.304, the Relay Service Code (RSC) is applicable to L2 U2N Relay service for U2N Relay discovery and unicast link establishment.
Furthermore, according to clause 6.3.2.3 in TS 23.304 [2], a relay UE shall include a Relay Service Code (RSC) in a UE-to-Network Relay Discovery Announcement message for a remote UE to discover the relay UE. A UE-to-Network Relay supporting multiple RSCs can advertise the RSCs using multiple discovery messages, with one RSC per discovery message. After the relay UE is selected, the remote UE shall then establish a PC5 RRC connection (or a PC5 unicast link) with the relay UE to support UE-to-Network Relay operation. The remote UE shall include the RSC of the associated connectivity service in a Direct Communication Request message sent to the relay UE for establishing the PC5 RRC connection according to clause 6.4.3.6. In addition, clause 6.4.3.6 also specifies that a remote UE and a relay UE shall set up separate PC5 unicast links for different RSCs (corresponding to different connectivity services or PDU sessions).
	[bookmark: _Toc66692725][bookmark: _Toc66701907][bookmark: _Toc69883581][bookmark: _Toc73625598][bookmark: _Toc91144956]6.3.2.3	5G ProSe UE-to-Network Relay Discovery
[bookmark: _Toc69883582][bookmark: _Toc73625599][bookmark: _Toc91144957]6.3.2.3.1	General
…
A 5G ProSe UE-to-Network Relay supporting multiple RSCs can advertise the RSCs using multiple discovery messages, with one RSC per discovery message.

[bookmark: _Toc73625611][bookmark: _Toc91144969]6.4.3.6	Layer-2 link management over PC5 reference point for 5G ProSe UE-to-Network Relay
…
A 5G ProSe Remote UE and a 5G ProSe UE-to-Network Relay shall set up a separate PC5 unicast links if an existing unicast link(s) was established with a different Relay Service Code or without a Relay Service Code.


Observation 2:	According to TS 23.304, a L2 U2N remote UE shall establish separate PC5 unicast links with a L2 U2N relay UE for different RSCs corresponding to different active connectivity services (or PDU sessions).
However, it is not clear whether RAN2 support a L2 U2N remote UE can establish multiple unicast links with a L2 U2N relay UE for relaying traffic or not. We think this should be discussed in RAN2.
Proposal 1: 	RAN2 to discuss and decide whether a L2 U2N remote UE can establish multiple unicast links with a L2 U2N relay UE for relaying traffic.
If RAN2 only support one single unicast link between the L2 U2N remote UE and the L2 U2N relay UE for relaying traffic, we think it is better for RAN2 to send an LS to inform SA2 about this restriction to avoid wrong expectation from RAN2 which may result in misaligned designs in SA2 and RAN2.
If multiple unicast links between the L2 U2N remote UE and the L2 U2N relay UE for relaying traffic are supported, we think gNB needs to include multiple PC5 configurations in the RRCReconfiguration message sent to the remote UE and the target relay UE during direct to indirect path switching and each PC5 configuration is associated with one PDU session so that the remote UE can establish one PC5 unicast link with the target relay UE for each PDU session.
Proposal 2: 	If RAN2 only support single unicast link between the L2 U2N remote UE and the L2 U2N relay UE for relaying traffic, it is suggested that RAN2 sends an LS to inform SA2 about this restriction.
Otherwise (i.e. multiple unicast links between the L2 U2N remote UE and the L2 U2N relay UE for relaying traffic are supported), gNB needs to include multiple PC5 configurations (each PC5 configuration is for one unicast link and is associated with one PDU session) in the RRCReconfiguration message sent to the remote UE and the target relay UE for initiating direct to indirect path switching.
As discussed above, it doesn’t seem always possible for a L2 U2N relay UE to broadcast all possible RSCs in the discovery messages so that the L2 U2N remote UE can discover the relay UE which supports all PDU sessions active in the remote UE (even if multiple unicast links between the L2 U2N remote UE and the L2 U2N relay UE for relaying traffic are supported).
Observation 3:	A L2 U2N remote UE may not be able to find a candidate L2 U2N relay UE which broadcasts all RSCs corresponding to all the PDU sessions active in the remote UE.
Besides, in our understanding only one target U2N Relay UE is considered in the procedure for direct to indirect path switching, which implies extra PDU sessions not supported by the target U2N Relay UE should be released.
Proposal 3: 	Extra PDU sessions not supported by the target L2 U2N Relay UE should be released during direct to indirect path switching.
If RAN2 confirm that extra PDU sessions not supported by the target U2N Relay UE should be released during direct to indirect path switching, there is a need for gNB to know which PDU session(s) each candidate U2N relay UE supports so that gNB can provide the configuration(s) associated with the supported PDU session(s) to the U2N remote UE and the target U2N relay UE for direct to indirect path switching. One potential solution is for the U2N remote UE to include PDU session ID(s) supported by each candidate relay UE in the measurement report sent to the gNB. Another alternative solution is for the remote UE to include RSC(s) supported by each candidate relay UE in the measurement report. However, for the gNB to know the RSC(s), the core network needs to further provide mappings between RSCs and connectivity services to the gNB to support this alternative. Thus, the previous solution is simpler.
Proposal 4: 	A L2 U2N Remote UE includes PDU session ID(s) supported by each candidate L2 U2N relay UE in the measurement report.

3. CONCLUSION
In this contribution, we discuss multiple PDU sessions handling during direct to indirect path switching and make the following observations:
Observation 1: 	According to TS 23.304, the Relay Service Code (RSC) is applicable to L2 U2N Relay service for U2N Relay discovery and unicast link establishment.
Observation 2: 	According to TS 23.304, a L2 U2N remote UE shall establish separate PC5 unicast links with a L2 U2N relay UE for different RSCs corresponding to different active connectivity services (or PDU sessions).
Observation 3: 	A L2 U2N remote UE may not be able to find a candidate L2 U2N relay UE which broadcasts all RSCs corresponding to all the PDU sessions active in the remote UE.
We also propose:
Proposal 1:	RAN2 to discuss and decide whether a L2 U2N remote UE can establish multiple unicast links with a L2 U2N relay UE for relaying traffic.
		 
Proposal 2:	If RAN2 only support single unicast link between the L2 U2N remote UE and the L2 U2N relay UE for relaying traffic, it is suggested that RAN2 sends an LS to inform SA2 about this restriction.
Otherwise (i.e. multiple unicast links between the L2 U2N remote UE and the L2 U2N relay UE for relaying traffic are supported), gNB needs to include multiple PC5 configurations (each PC5 configuration is for one unicast link and is associated with one PDU session) in the RRCReconfiguration message sent to the remote UE and the target relay UE for initiating direct to indirect path switching. 
Proposal 3: 	Extra PDU sessions not supported by the target L2 U2N Relay UE should be released during direct to indirect path switching.
Proposal 4: 	A L2 U2N Remote UE includes PDU session ID(s) supported by each candidate L2 U2N relay UE in the measurement report.
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