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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In the last RAN2 meeting (#115e), the following working assumption was made regarding support of cell ID within the discovery message for L2 U2N relaying:
	Agreements:
Working assumption: Include NCI in the relay discovery message.



In this contribution, we address the above aspect from the last meeting and discuss about remaining relay (re-)selection aspects for L2 based U2N relaying.
1. Discussion
Cell ID in relay discovery message
Cell ID was agreed to be used as additional AS layer criteria for relay (re)selection in RAN2#114e. In order to make it available to the Remote UE, the Relay UE has to advertise the cell ID within the discovery message. During last meeting, we made a working assumption to consider including NCI as the cell ID in the relay discovery message. As shown below from TS 38.413, NCI is a 36-bit NR Cell Identity wherein the leftmost bits correspond to the gNB ID.
In LTE, when discovery specific physical channel was used, the discovery message size was limited to 232 bits. In NR, since communication channel is used for discovery, there is no size limitation as such for the discovery message size. However, it is still prudent to consider efficient ways of including discovery message parameters. As part of consideration for inclusion of cell ID within the discovery message, two options were proposed such as: PCI (10 bits) and NCI (36 bits). 
Some companies pointed out that usage of PCI as the cell ID has the following disadvantages:
· It is a physical cell ID used on the radio side to identify cells (mainly for DL synchronization) 
· It needs ARFCN-value information to unambiguously identify the cell.  
Furthermore, NCI was proposed to be able to identify the cell clearly and the gNB ID in an explicit manner to determine whether it is intra or inter-gNB. We understand that we agreed to support only service continuity for intra-gNB scenarios. Therefore, for relay reselection, it is deemed possible for the U2N Remote UE to choose a Relay UE belonging to another gNB. Given a certain range within which a Remote UE can perform sidelink with a Relay UE, and with network planning in place, this would most likely be a corner case. And, for the service continuity cases, since the gNB is in control to transition a Remote UE, the UE itself does not need to be aware of the gNB ID of the Relay UE. We also think that the Remote UE’s AS layer can derive the ARFCN-value from measurement and together with the PCI received in discovery, it can determine the Relay UE’s cell ID information accurately. At the Relay UE, the PCI can be made available to upper layer to be included within the discovery message.  
Observation 1: 	PCI for cell ID determination in discovery message will aid in signalling overhead reduction as it is only 10bits.
	[bookmark: _Toc20955171][bookmark: _Toc29503620][bookmark: _Toc29504204][bookmark: _Toc29504788][bookmark: _Toc36553234][bookmark: _Toc36554961][bookmark: _Toc45652272][bookmark: _Toc45658704][bookmark: _Toc45720524][bookmark: _Toc45798404][bookmark: _Toc45897793][bookmark: _Toc51745997]9.3.1.7	NR CGI
This IE is used to globally identify an NR cell (see TS 38.300 [8]).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.3.3.5
	

	NR Cell Identity
	M
	
	BIT STRING (SIZE(36))
	The leftmost bits of the NR Cell Identity IE correspond to the gNB ID (defined in subclause 9.3.1.6).


[bookmark: _Toc20955170][bookmark: _Toc29503619][bookmark: _Toc29504203][bookmark: _Toc29504787][bookmark: _Toc36553233][bookmark: _Toc36554960][bookmark: _Toc45652271][bookmark: _Toc45658703][bookmark: _Toc45720523][bookmark: _Toc45798403][bookmark: _Toc45897792][bookmark: _Toc51745996]9.3.1.6	Global gNB ID
This IE is used to globally identify a gNB (see TS 38.300 [8]).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.3.3.5
	

	CHOICE gNB ID
	M
	
	
	

	>gNB ID
	
	
	
	

	>>gNB ID
	M
	
	BIT STRING (SIZE(22..32))
	Equal to the leftmost bits of the NR Cell Identity IE contained in the NR CGI IE of each cell served by the gNB.






SA2 support of cell ID for L3 relaying
In the latest TS 23.304, SA2 has added the support of cell ID announcement as shown in annex, to make it available to the application layer of L3 Remote UE. There are few aspects to consider: 
a) Cell ID announcement request/response is supported for L3 Remote UE after it is connected to L3 Relay UE and it can be provided periodically per a timer. 
b) Relay Discovery additional information is also sent periodically containing NCGI or NR cell global ID.
It is not clear if the messages can be sent one after another or independently. We can follow the L3 method and reuse the cell ID information already made available through this procedure or we can request for a different procedure using the primary discovery message. 
Observation 2: 	For support of L3 relaying, SA2 has defined cell ID announcement procedure using request/response messages as well as optional Relay Discovery Additional Information message that are sent periodically.  
Currently, the Relay discovery message primarily consists of: Source Layer-2 ID, Destination Layer-2 ID, Relay Service Code and the user information i.e. information about the announcer, discoverer or discoveree. SA2 has not yet finalized on what is carried within the user information. As per discussion above, we can either confirm the working assumption to support NCI as cell ID which is similar to the cell ID supported for L3 relaying or we could agree to support a shorter cell ID which could help saving signalling overhead of the overall discovery message. Once we decide, we need to inform SA2 that we need the cell ID and PLMN ID information within the announcer information if we would like them advertised with every discovery message model A announcement and in model B solicitation response, rather than optionally with additional information. 
[bookmark: _Hlk84941542]Proposal 1: 	RAN2 discuss whether to follow cell ID supported for L3 relaying i.e. NR Cell Identity (NCI) of 36 bits or use PCI which is shorter (i.e. 10 bits) and is sufficient to identify the cell unambiguously along with ARFCN for L2 U2N relaying purposes.
 
L2-specific Relay (Re-)selection
Trigger notification
We have made the following agreements during earlier meetings to address relay re-selection triggers [3]: 
Besides serving cell ID, PLMN ID, L2/L3 relay support (if agreed in discovery session) and relay load, other additional AS criteria are not considered in this release.

	
Proposal 4: When Uu RLF is detected by relay UE, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification.
Proposal 5: When relay performs HO to another gNB, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification




We understand that further AS criteria for relay re-selection are not being considered due to time limitation in this release, however we still can consider support of notification using PC5-RRC message to ensure that the Remote UE performs timely re-selection procedure. While it can be argued that upper layer link release is sufficient to support re-selection, there are certain use cases where the Remote UE would benefit from knowing that the Relay UE is not available to perform relaying since we have only agreed that the upper layer ‘may’ send PC5-S message. It is not clear what happens if it does not trigger the link release. The Remote UE has to rely on timers. This was sufficient during LTE as there was no PC5-RRC messaging supported, however, in NR, we believe that we should ensure a support of graceful release for L2 relaying. Some of the use cases include: 
· Relay UE performs cell reselection while supporting paging for Remote UE
· Relay UE receives HO command from the gNB
· Relay UE undergoes Uu RLF
While the trigger of Uu RLF at Relay UE is well understood, for the scenario of HO, it indicates that the Relay UE can provide a pre-emptive indication to the Remote UE that it will be performing handover to a different gNB. In this way, the Remote UE can then choose to either retain the PC5 connection to the Relay UE or reselect to a different Relay UE to ensure service continuity to its connected gNB. 
We prefer to support an explicit notification sent over PC5-RRC from Relay UE to Remote UE during scenarios when Relay UE can no longer perform relaying. This enables the Remote UE to trigger Relay re-selection or cell re-selection correspondingly. The notification could be: 
a) An indication within existing message RRCReconfigurationSidelink 
b) A new (Relaying-specific) PC5-RRC Sidelink Release message. 

The primary intention of the indication/message is to notify the Remote UE immediately rather than wait for a timer to expire or Relay UE’s upper layer to initiate layer-2 link release procedure so that the Remote UE can take relevant action i.e. perform relay reselection in a timely fashion. 
Proposal 2:	RAN2 to introduce an indication/message over PC5-RRC to indicate Relay UE’s intention to stop relaying to connected Remote UEs. 
Note that for the case of any new Remote UE looking for a relay, when the Relay UE has an impending handover, it may not be advertising itself as a potential Relay UE anyway due to link quality criteria discussed above. 
1. [bookmark: _Toc465993148]Conclusion
[bookmark: _Hlk85727449]This contribution discusses the sidelink relay (re)selection related aspects and makes the following observations and proposals:
Observation 1: 	PCI for cell ID determination in discovery message will aid in signalling overhead reduction as it is only 10bits.
Observation 2: 	For support of L3 relaying, SA2 has defined cell ID announcement procedure using request/response messages as well as optional Relay Discovery Additional Information message that are sent periodically.  
Proposal 1: 	RAN2 discuss whether to follow cell ID supported for L3 relaying i.e. NR Cell Identity (NCI) of 36 bits or use PCI which is shorter (i.e. 10 bits) and is sufficient to identify the cell unambiguously along with ARFCN for L2 U2N relaying purposes.
Proposal 2:	RAN2 to introduce an indication/message over PC5-RRC to indicate Relay UE’s intention to stop relaying to connected Remote UEs. 
1. References
1. RP-212601, Revised WID on NR Sidelink Relay, OPPO 
2. TR 38.836, Study on NR Sidelink Relay (Release 17)
3. RAN2#113bise Chair notes

1. Annex (TS 23.304)
6.5.1.3	Cell ID announcement procedure
Cell ID announcement procedure outlined in figure 6.5.1.3-1 allows an authorized 5G ProSe Layer-3 remote UE, based on its application specific requirements outside the scope of the present document, to request a 5G ProSe Layer-3 UE-to-Network Relay to announce the NR Cell Global ID (NCGI) of the Cell serving the 5G ProSe Layer-3 UE-to-Network Relay.


Figure 6.5.1.3-1: Cell ID announcement request procedure
1)	5G ProSe Layer-3 Remote UE has discovered a 5G ProSe Layer-3 UE-to-Network Relay and an application requires serving cell NCGI reporting even when it is accessing via 5G ProSe Layer-3 UE-to-Network Relay (i.e. the application benefits from this value even if it is the value of the cell serving the 5G Layer-3 ProSe UE-to-Network Relay).
2)	The 5G ProSe Layer-3 Remote UE sends to the 5G ProSe Layer-3 UE-to-Network Relay a Cell ID Announcement Request to obtain the NCGI of the 5G ProSe Layer-3 UE-to-Network Relay's serving cell. 
3)	The 5G ProSe Layer-3 UE-to-Network Relay acknowledges receipt of the request in step 2 with a Cell ID Announcement Response (NCGI_Announcement_Request_Refresh Timer). The NCGI_Announcement_Request_Refresh Timer, (configurable in the 5G ProSe Layer-3 UE-to-Network Relay) is provided to the 5G ProSe Layer-3 Remote UE so that when this timer expires the 5G ProSe Layer-3 Remote UE repeats the Cell ID Announcement Request procedure if it still needs obtain the NCGI. If the 5G ProSe Layer-3 Remote UE does not initiate new Cell ID Announcement Request procedure when this NCGI_Announcement_Request_Refresh Timer expires and no other UE request NCGI announcement before the NCGI_Announcement_Request_Refresh timer expires in the 5G ProSe Layer-3 UE-to-Network relay, then the relay shall stop announcing the NCGI of the serving cell.
4)	The 5G ProSe Layer-3 UE-to-Network Relay announces the NCGI of the serving cell by sending Relay Discovery Additional Information Message including the NCGI. This is repeated periodically with a configurable frequency (normally Higher than the one related to the NCGI_Announcement_Request_Refresh Timer) until there is no UE requesting to announce the NCGI as determined by the NCGI_Announcement_Request_Refresh Timer running in the 5G ProSe Layer-3 UE-to-Network Relay.
5)	The 5G ProSe Layer-3 UE-to-Network Relay detects new NCGI of a new serving cell it is happening to be camping on. 
6)	Detection of new serving cell NCGI in Step 5 triggers the 5G ProSe Layer-3 UE-to-Network Relay to announce the NCGI of the serving cell by sending a Relay Discovery Additional Information Message (NCGI) immediately and to repeat it periodically with a configurable frequency as in step 4 until there are no UEs requesting to announce the NCGI, i.e until the NCGI_Announcement_Request_Refresh Timer expires in the 5G ProSe UE-to-Network relay. 
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