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[bookmark: _Ref488331639][bookmark: _Toc131757144][bookmark: _Ref178064866]Introduction
This paper will discuss the user plane procedure of U2U Relay.
[bookmark: _Toc131757145]Discussion
[bookmark: _Toc131757153]Issue-1: How to link the User Info with Local ID
[bookmark: _Hlk146725266]We have agreed that Local ID will be used in SRAP header, and during the POST-123 offline 406 discussion, the issue of how to link the Local ID with User Info at the remote UE side has been raised. More specifically, the issue is about how for the remote UE to figure out which peer remote UE is identified by the allocated Local ID from the relay UE. In general, there are 2 directions:
· Either to carry Local ID in PC5-S message, considering there is User Info carried in PC5-S message already, the local ID can be linked to User Info;
· Or to carry Local ID in PC5-RRC message, so in order to know the User Info behand, the User Info related information needs to be included.
For the first direction, the impact is at PC5-S side, i.e., to include AS layer Local ID in PC5-S signaling. 
For the second direction, there are 2 further candidates,
· Alt-1: Link User Info with Local ID directly at AS layer, which needs to carry User Info in AS signaling;
· Alt-2: Link User Info with L2 ID at AS layer, and rely on upper layer to link User Info with L2 ID.
For these 2 sub-alternatives, the first one requires an upper layer (even higher than Prose) information to be included in the AS layer, which seems not preferred; The second one requires both AS and Prose to do some mapping to achieve the final Local ID to User Info association. And currently, the mapping between L2 ID and User Info may not be available at the Prose layer according to SA2 specification, i.e., it is optionally available only when the UE discovered/connected the peer UE before, and optionally carried in the PC5-S message to looking for a specific target UE which has established link with the UE previously, rather than to notify the L2 ID of remote UE to the peer remote UE. I.e., what we need is that source (or target) UE obtains the L2 ID of target (or source) UE, yet the current method is that source UE notifies to Rx UEs that which target UE it is looking for.
	· [bookmark: _Toc138254888]6.4.3.7.1	Common part for Layer-2 link management over PC5 reference point for 5G ProSe UE-to-UE Relay
For the 5G ProSe Communication via 5G ProSe UE-to-UE Relay as described in clause 6.7.1 and clause 6.7.2:
-	The Direct Communication Request message over the first hop PC5 reference point includes:
-	User Info ID of source 5G ProSe End UE: the identity of the source 5G ProSe End UE requesting relay operation (i.e. User Info ID).
-	User Info ID of 5G ProSe UE-to-UE Relay: the identity of the UE-to-UE Relay provided to the source 5G ProSe End UE during 5G ProSe UE-to-UE Relay Discovery procedure (i.e. User Info ID).
-	User Info ID of target 5G ProSe End UE: the identity of the target 5G ProSe End UE provided to the source 5G ProSe End UE during UE-to-UE Relay Discovery procedure (i.e. User Info ID).
-	(optional) Destination Layer-2 ID of target 5G ProSe End UE: the unicast destination Layer-2 ID of the target 5G ProSe End UE determined by the source 5G ProSe End UE as specified in clause 5.8.2.4.
-	ProSe Service Info: the information about the ProSe identifier(s) requesting Layer-2 link establishment.
-	RSC: the connectivity service provided by the 5G ProSe UE-to-UE Relay as requested by the source 5G ProSe End UE.
-	Security Information: the information for the establishment of security for the first hop PC5 link establishment.



[bookmark: _Toc146879375]By carrying Local ID in PC5-S signalling, only Local ID to User Info mapping is needed at Prose layer.
[bookmark: _Toc146879376]By carrying Local ID in PC5-RRC signaling, either the User Info in AS signaling is needed or both Local ID to L2 ID mapping and L2 ID to User Info mapping are needed at AS and Prose layer respectively.
[bookmark: _Toc146879377]According to SA2 specification, L2 ID of target UE may not available at the source UE side. And L2 ID of source UE is not available at target UE side.
So it seems easier to carry Local ID in PC5-S signaling to save both the specification efforts at RAN2 and SA2.
[bookmark: _Toc146879379]RAN2 to discuss whether to carry Local ID in PC5-RRC or PC5-S signaling by considering how to link the User Info with Local ID.
[bookmark: _Toc146879380]RAN2 send LS to SA2 to indicate RAN2 conclusion in Proposal 1 as Annex.
Issue-2: Bearer ID in U2U SRAP header
It is agreed that that for U2U SRBs, the Bearer IDs are fixed to 0/1/2/3, while for DRBs, the Bearer ID is the SLRB configuration index.
	For the possible use of a short ID in U2U relay, the U2U relay UE performs the ID assignment. FFS if this ID should be assigned hop-by-hop or globally.
E2E bearer ID (i.e., configuration index in the list of SLRB configurations) is used as input for the L2 U2U relay ciphering and deciphering at PDCP
E2E SL-SRB and E2E SL-DRB use different index(es).
Fixed index (i.e., 0/1/2/3) are defined for E2E SL-SRB 0/1/2/3 respectively.


While for the configuraction index, there are 2 different understandings:
· configuration index in the list of SLRB configurations in Uu interface, i.e. slrb-Uu-ConfigIndex;
· configuration index in the list of SLRB configurations in PC5 interface, i.e. slrb-PC5-ConfigIndex;
For these 2 understandings, for the first one, i.e., slrb-Uu-ConfigIndex is not correct since the intention of using bearer ID instead of LCID is to align the inputs for ciphering/deciphering at the 2 peer end UEs, and slrb-Uu-ConfigIndex is the configuration from network, which means Tx UE may not need to reflect / expose that to the Rx UE. Besides, the slrb-Uu-ConfigIndex is only available for RRC connected UEs.
[bookmark: _Toc146879378]slrb-Uu-ConfigIndex is only available for RRC CONNECTED UEs and may be different between 2 peer remote UEs.
[bookmark: _Toc134545335][bookmark: _Toc134545655][bookmark: _Toc146879381]The Bearer ID for SL-DRB is derived from slrb-PC5-ConfigIndex (excluding the specified values for SL-SRBs).
And it is discussed in POST-123 406 whether the 5 bits Bearer ID size should be reused in R18 U2U Relay, the majority view is 5 bits can be reused, so the following question is how to use the 9 bits slrb-PC5-ConfigIndex to derive the 5 bits Bearer ID. In legacy SL the ciphering and deciphering function is applied with LSB 5 bits of LCID  as input, so the same principle can be applied here, i.e., use 5 bits LSB of the slrb-PC5-ConfigIndex as the Bearer ID.
[bookmark: _Toc146879382]The Bearer ID for SL-DRB is 5bits LSB of the slrb-PC5-ConfigIndex.
Issue-3: Other error handling at SRAP layer
In R17 U2N Relay, error handling is needed for the following cases:
For U2N Remote UE, the Bearer ID and UE ID are configured, when the SRAP PDU with an unknown Bearer ID or UE ID is received;
For U2N Relay UE, the Bearer ID and UE ID are configured, when the SRAP PDU with an unknown Bearer ID or UE ID is received; Or the UE ID and Bearer ID in the received SRAP PDU don’t match with the concerned one.
For R18 U2U Relay, at the remote UE/Relay UE side, the wrong packet may be received which includes:
· [bookmark: _Hlk146114788]Wrong UE ID field (including both the UE IDs are wrong or one of the UE IDs is wrong);
· Correct UE ID field but wrong Bearer ID field, i.e., no Bearer ID associated with the UE ID matches the Bearer ID in the received packet;
[bookmark: _Toc146879383]For R18 U2U Relay, discard the SRAP PDU if the UE ID or BEARER ID field contains which does not match with the SRAP configuration, or if the SRAP PDU within invalid or reserved value.
[bookmark: _Toc131757160]Conclusion
We have the following observations:
Observation 1	By carrying Local ID in PC5-S signalling, only Local ID to User Info mapping is needed at Prose layer.
Observation 2	By carrying Local ID in PC5-RRC signaling, either the User Info in AS signaling is needed or both Local ID to L2 ID mapping and L2 ID to User Info mapping are needed at AS and Prose layer respectively.
Observation 3	According to SA2 specification, L2 ID of target UE may not available at the source UE side. And L2 ID of source UE is not available at target UE side.
Observation 4	slrb-Uu-ConfigIndex is only available for RRC CONNECTED UEs and may be different between 2 peer remote UEs.

We have the following proposals:

Proposal 1	RAN2 to discuss whether to carry Local ID in PC5-RRC or PC5-S signaling by considering how to link the User Info with Local ID.
Proposal 2	RAN2 send LS to SA2 to indicate RAN2 conclusion in Proposal 1 as Annex.
Proposal 3	The Bearer ID for SL-DRB is derived from slrb-PC5-ConfigIndex (excluding the specified values for SL-SRBs).
Proposal 4	The Bearer ID for SL-DRB is 5bits LSB of the slrb-PC5-ConfigIndex.
Proposal 5	For R18 U2U Relay, discard the SRAP PDU if the UE ID or BEARER ID field contains which does not match with the SRAP configuration, or if the SRAP PDU within invalid or reserved value.
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1. Overall Description:
RAN2 have agreed that Local ID assigned by L2 U2U Relay UE will be used in SRAP header. Considering the Source Remote UE can connect with multiple Target Remote UEs via the same Relay, how to identify the assigned Local ID with each Target Remote UE link the Local ID with User Info at the remote UE side has been discussed and the following agreement has been made in RAN2.
[Pending RAN2 conclusion]  

2. Actions:
To SA WG2
ACTION: 	RAN2 would like to ask SA2 to take the above agreement into account into their work and feedback if any concerns.

3. Date of Next TSG-RAN WG2 Meeting:
RAN2#124	from 2023-11-13	to 2023-11-17		Chicago, US
RAN2#125	from 2024-2-26	          to 2024-3-1		          Athens, GR
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