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1   Introduction
RAN3 has received the LS in [1] from RAN2 asking RAN3 feedback on the agreements taken by RAN2 and especially on some open points on the use of Paging Identities.

At last RAN2 meeting, RAN2 made the agreement that the legacy PO/PF will be used for UEs in light connected mode.

RAN2 has further questioned SA3 in [2] about the feasibility of using S-TMSI or other RAN identity (e.g. Resume ID) as Paging Identity in the Paging message.

This question has RAN3 involvement since the Paging Identity is going to be used in the X2 Paging message and the use of the Paging Identity also influences the recovery mechanism.

This paper takes the latest RAN2 information into account and provides some insight on the choice of Paging Identities and which parameters need to be transferred over S1 and X2.
2 Description 
RAN2 has taken the agreement that the legacy PO/PF will be used for UEs in light connected mode.
At the same time the UE_ID remains to be defined for the Paging message.

Including UE_ID in light connected PAGING message be the same as UE ID conveyed in the legacy idle mode PAGING message would facilitate recovery. For example, if RAN based paging fails because e.g. UE losing coverage has not been able to update its location to the network, the anchor eNB could report such failure to the MME. MME could then recover paging the UE on a larger area (e.g. list of TAIs) using idle mode identities. UE is then reachable only if the idle mode identities used in PO calculation and conveyed in the PAGING message are the same as the light connected identities.

Otherwise UE would have to listen to two possible paging identifiers at each and every paging occasion and RRC would have to be modified to include two possible identifiers.
Observation 1: reusing CN idle mode Paging Identities (i.e. IMSI/S-TMSI) for RAN based paging facilitates the recovery scenario.

One alternative that has been mentioned is using instead the Resume ID for RAN based paging. It is worth noting that the setting of the Resume ID has not been left implementation dependent and flexible for the last serving eNB in release 13 but instead was “fixed” in the TS 36.423 specification as follows: 
The Resume ID IE is used to address a suspended UE Context within an eNB.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Resume ID
	M
	
	
	

	>Resume ID not truncated
	
	
	
	

	>>Resume ID not truncated
	M
	
	BIT STRING (SIZE (40))
	40 bit Resume Resume Identity contained in the RRCConnection ResumeRequest message (TS 36.331 [9]) .

The 20 most significant bits refer to the eNB ID of the eNB that allocated the Resume ID, the 20 least significant bits identify the UE Context stored at the eNB that allocated the Resume ID.

	>Resume ID truncated
	
	
	
	

	>>Resume ID truncated
	M
	
	BIT STRING (SIZE (24))
	24 bit Resume Identity contained in the RRCConnection ResumeRequest message (TS 36.331 [9]).
The 12 most significant bits refer to the 12 least significant bits of the eNB ID of the eNB that allocated the Resume ID.

The 12 least significant bits refer to the 12 least significant bits that identify the UE Context stored at the eNB that allocated the Resume ID.


As a result, it was identified in release 13 that when the old eNB receives a Retrieve UE Context Request message, it may happen that multiple UEs could match the UE context identity bits and that Short MAC-I can be used to discriminate between them.  

In Light Connected mode, if Resume ID is broadcast over the air as Paging Identity towards all the eNBs comprising the RAN paging area one can similarly assume that multiple UEs simultaneously answer in multiple eNBs resulting in wasted air interface resources.

Observation 2: reusing Resume ID for RAN based paging is likely to create inefficiencies.

Finally, given that UE identities are already handled in the MME, reusing same identities in light connected mode by the eNB avoids duplication of feature.

Proposal 1: Reuse idle mode Paging Identities and input parameters for RAN-based paging in Light Connected mode.

The idle mode input parameters and identities received by the eNB in the S1AP Paging message for idle mode paging are currently:

· UE identity index value

· UE paging identity (IMSI/ S-TMSI)
· UE specific DRX

These parameters cannot be delivered any longer in light connected mode since there is no S1AP PAGING message but the DL packet to resume the connection arrives directly over S1-U. It is therefore proposed to add these parameters to the S1AP UE CONTEXT SETUP message and have them stored by anchor eNB for subsequent paging. These parameters also need to be added to the X2 HANDOVER REQUEST (or alternatively in S1AP PATH SWITCH REQUEST ACKNOWLEDGE) and S1AP HANDOVER REQUEST message to be propagated during handovers to any target eNB.
Transfer of S-TMSI: Because storage in the anchor eNB of the IMSI should be avoided, it is proposed to limit the UE Paging Identity in light connected mode to S-TMSI. Paging with IMSI over X2 interface can be avoided i.e. if the anchor eNB has lost the S-TMSI it can request to release the S1 and MME will resort to Release 13 paging.
Transfer of DRX: the “UE specific” DRX can be transferred and therefore reusing idle mode parameters does not mean being limited to static DRX. Of course this also means that no new specific DRX parameter values are defined for RAN paging but we see this is good enough and do not see the need to define e.g. shorter ones.

Proposal 2: add the UE Identity Index value, S-TMSI and UE specific DRX into the S1AP UE CONTEXT SETUP, S1AP HANDOVER REQUEST and X2AP HANDOVER REQUEST (or PATH SWITCH REQUEST ACKNOWLEDGE) messages.
It is finally assumed that the release 13 enhancements would be available for RAN based paging and therefore the Coverage Enhancement and the list of recommended cells will be provided in an X2 Paging message.

Proposal 3: add the UE Identity Index value, S-TMSI, UE specific DRX and Assistance Data for Paging into the X2AP PAGING message.

3 Conclusion and proposals
This paper has analysed the Paging Identities to be used in light connected mode and the related Paging parameters to be transferred over S1 and X2.

Proposal 1: Reuse idle mode Paging Identities and input parameters for RAN-based paging in Light Connected mode.
Proposal 2: add the UE Identity Index value, S-TMSI and UE specific DRX into the S1AP UE CONTEXT SETUP, S1AP HANDOVER REQUEST and X2AP HANDOVER REQUEST (or PATH SWITCH REQUEST ACKNOWLEDGE) messages.

Proposal 3: add the UE Identity Index value, S-TMSI, UE specific DRX and Assistance Data for Paging into the X2AP PAGING message.
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