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Abstract of the contribution: This paper identifies issues that need to be addressed before response to RAN2 LS on Paging Remote UEs over Relay.

Discussion

SA2 needs to discuss some issues before providing response to RAN2 liaison on Paging Remote UEs over Relays, and would like to bring up a number of questions to clarify the two options in R2-1703967 (repeated below): 
“Option 2”: When the remote and relay UE are linked, relay UE monitors the remote UE’s paging occasions in addition to its own. If a page for the remote UE is detected, relay UE forwards the paging record to remote UE.

“Option 3”: When the remote and relay UE are linked, the network re-schedules paging for the remote UE to occur on the relay’s paging occasions, i.e., remote UE’s PO is changed to relay UE’s PO based on parameters provided by the MME.  The relay monitors only its own paging occasions, and if a page for the remote UE is detected, relay UE forwards the paging record to remote UE.

“Linked” means that the short range link is setup between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE and both UEs can exchange data in any direction. For LTE sidelink, “linked” state is equivalent to state of PC5 connection established.
These options are understood in RAN2 to have the following advantages and disadvantages:

	
	Advantages
	Disadvantages

	Option 2
	No need for MME to know whether the UEs are linked or associated
	The L2 relay UE needs to monitor multiple POs.  Less power efficient for the L2 relay UE as the power consumption may increase depending on the number of remote UEs linked to a relay UE.  

	Option 3
	The L2 relay UE does not need to monitor multiple POs (more power efficient for the L2 relay UE compared to the option 2).
	The MME needs to know the linked status.


RAN2 respectfully ask SA2 to indicate if they have any concerns with either solution.
The following questions need to be discussed in SA2 and appropriate responses with additional questions need to be sent as input to RAN2 discussion.
	Questions
	Description
	For CN or RAN or both?
	For RAN Option-2 or Option-3 or both?

	Q1
	What are the definitions of the eRemote UE’s states IDLE and CONNECTED in both UE and MME? 
What are the definitions of the eRelay UE’s states IDLE and CONNECTED in the context of Relay operations in both UE and MME? 
How are they related to the current definition of ECM-IDLE and ECM-CONNECTED? 
Would the PC5 link be kept connected while either the eRemote UE or eRelay UE or both is in RRC-IDLE (or ECM-IDLE) state?
	Both
	Both

	Q2
	In eNodeB, will the user inactivity timers for eRemote UE and for eRelay UE be independent of each other? How would this be coordinated when eRelay UE supports multiple eRemote UEs simultaneously?
	RAN
	Both

	Q3
	eRemote UE “paged” via eRelay UE implies that the eRelay UE may need to know the eRemote UE’s S-TMSI or IMSI (for IMSI paging) in order for the eRelay UE to know the paging is intended for the eRemote UE. Has RAN considered how multiple eRemote UEs would be supported in this case? 
In Option-2, eRemote UE’s S-TMSI or IMSI is included in RRC, while in Option-3 we understand how eRemote UE’s S-TMSI or IMSI can be sent from the CN to RAN and then to UE is NOT specified yet. Does RAN agree on this?  
Option 2 would expose the IMSI in the RRC paging message (i.e. the received UE should compare the IMSI whether its IMSI matching the paged one, which is the same logic as we have today for the IMSI based paging), while option 3 would expose the IMSI to eRelay UE (i.e. the eRelay UE should store the eRemote UEs’ IMSIs locally and then decide whether to forward this paging message in PC5 interface to the eRemote UE).   
eRemote UE’s IMSI visible in the eRelay UE may imply security risk, does RAN share the same concern?
	RAN
	Both

	Q4
	How is the eRemote UE “paged” over PC5?  
What procedure is expected to be used by eRelay UE (if it is responsible for the action) for this “paging”?  
How does eRelay UE ensure that the right eRemote UE(s) are responding, is there any verification such as eRemote UE is supposed to establish back S1 association?
	RAN

	Both

	Q5
	In order to monitor the Paging Occasion(s) for the eRemote UE(s), the eRelay UE needs to know the DRX or eDRX of the eRemote UEs. We understand that this also requires the association of eRelay UE and eRemote UE in the CN and new procedures from CN to eRelay UE to update the DRX/eDRX of the eRemote UE(s). 
Is this understanding shared by RAN?
	RAN
	Option-2

	Q6
	When there is DL packet to be sent to eRemote UE, it’s not the eRemote UE’s MME that performs paging, instead, it’s eRelay UE’s MME that pages the eRelay UE. In order that the eRelay UE can “relay” the paging message to the eRemote UE, the CN needs to include also eRemote UE’s IMSI or S-TMSI in S1AP Paging Request (in addition to the eRelay UE’s IMSI or S-TMSI) and the eNodeB will then include them in RRC to eRelay UE. Is this understanding correct?
	Both
	Option-3

	Q7
	In the case that eRelay UE has S1AP connection, but eRemote UE doesn’t, will the eRelay UE’s MME still need to perform Paging to the eRelay UE in order to “page” the eRemote UE? If so, this is a fundamental change to the current handling that Paging is not performed for UEs with S1AP connection.
	Both
	Option-3

	Q9
	Has RAN2 considered reusing Layer 3 approach if CN is now going to be fully aware and coordinate between two UE’s MMEs? Such functions do not exist today.  Complexity and impacts in CN are significant and not in line with RAN2 original conclusion that Layer 2 relay is simple and transparent to CN.
	RAN
	Both


Conclusion
SA2 should discuss the above issues and seek further discussion with RAN2 towards way forward, that is based on the expected increase of complexity of Layer 2 approach (compared to layer 3 approach) which was agreed in principle considering it would be transparent to CN mostly and which is no longer true.
