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1 Introduction

At last RAN3 meeting, 2 CRs [1]

 REF _Ref345494363 \r \h 
[2] were submitted intending to clarify the purpose of deferring S1 UE Context Release Request is to facilitate the AS recovery, rather than NAS recovery, in case of RLF was internally detected by eNB. However, no agreement was achieved due to insufficient time for companies to fully discuss technical details.  
In this contribution, we will provide more information about the AS recovery and the NAS recovery procedures in order to reveal why current specification hinders reasonable implementation in eNB regarding the abovementioned recovery procedures.
2 Discussions
When connecting to E-UTRAN, a UE will continuously monitor its radio link. Once a radio link failure or handover failure was detected, the UE, for which the AS security has been activated, will initiate AS recovery, i.e. RRC connection re-establishment.  However, UE can not succeed AS recovery attempt in the following cases shown in Tab.1 [3]: 
Table.1: Summary of unsuccessful AS recovery
	
	Unsuccessful AS recovery cases
	Related subclauses in TS 36.331

	1
	UE has selected an inter-RAT cell while T311 is running
	5.3.7.3

	2
	T311 expiry
	5.3.7.7

	3
	T301 expiry
	5.3.7.8

	4
	The selected cell for re-establishment becomes no longer suitable according to the cell selection criteria
	5.3.7.8

	5
	Reception of RRCConnectionReestablishmentReject
	5.3.7.9


Consequently, the UE RRC layer shall indicates “RRC connection failure” to its upper layer, so that the NAS recovery procedure (e.g., TAU) can be initiated by the UE’s NAS layer. More specifically, according to [4], 
· if the UE has “data to send”, the UE initiates the Service Request procedure, else,

· the UE initiates a Tracking Area Update (TAU) without the active flag being set.
In either case, the UE shall initiate RRC connection setup procedure.
From eNB’s perspective, it can also perform continuous internal check on the radio link with a certain UE. The detection method could be, for instance, upon indication from RLC layer that the maximum number of downlink retransmissions has been reached, or upon indication from MAC layer that the expected random access has not been arrived in a certain time window.
Once radio link failure has been identified, the eNB shall admit the UE to recover RRC connection if AS security associated with the problematic UE has been activated. Furthermore, although the initiation of RRC re-establishment depends on UE, the eNB anyhow can expect to receive RRC re-establishment request before T311 expiry. Note that after successful RRC re-establishment, between eNB and UE the SRBs and DRBs, if existing, can be resumed without any interrupts to or from CN, which implies that the eNB shall not trigger UE context release request procedure toward MME at least for T311 duration. In other words, the question can be simplified as that beyond T311 duration, for how long shall the eNB hold the S1 UE Context Release Request? Recall that NAS recovery will be triggered upon unsuccessful AS recovery, then we can focus on the description of the eNB-initiated S1 UE Context Release Request procedure [5], exactly what was concerned in [6]:
If the E-UTRAN internal reason is a radio link failure detected in the eNB, the eNB shall wait a sufficient time before triggering the S1 UE Context Release Request procedure in order to allow the UE to perform the NAS recovery procedure [17].
Assume that eNB would conform to the above description in current specification. From RRC layer perspective, NAS recovery is starting from RRC connection setup procedure, no matter TAU Request or Service Request it is. In RRC connection setup procedure, there is no UE identification information available for eNB to recognize that the UE is actually an “old” UE, even if the UE re-connected to the same cell/eNB. More specifically, the InitialUE-Identity IE in the RRC Connection Setup Request message is managed by UE NAS layer and thus, transparent to the eNB.
After RRC connection setup procedure, MME will receive UE’s NAS message, i.e. TAU Request or Service Request. Basically, according to [4], there is no notable difference for MME to handle this NAS recovery request than a normal case.  
· For S1-MME connection,  the MME will allocate a new S1 connection for this UE; 
· Since the UE’s “prior” serving eNB didn’t send request to release the “old” S1 connection, the UE’s prior serving MME needs to initiate S1 release procedure to release the redundant S1 connection, which has been analyzed in [7] and implemented by [8].

· For S1-U connection,

· regarding the TAU Request, no DRB will be activated; 
· regarding the Service Request, the MME will send Initial UE Context  Setup Request to eNB for establishing DRBs for UE.
The first point worth noting is that the NAS recovery is transparent to the eNB. It is not helpful at all to reserve AS context in eNB with respect to the S1-MME connection establishment. For the Serving Request case, even if the UE returns to the same cell or another cell controlled by the same eNB, it is still impossible for eNB to one-by-one map the newly setup DRBs to the unreleased “old” DRBs. More specifically, as shown in Fig.1, the associations between traffic flows and EPS bearers are performed by Traffic Flow Template (TFT) which is only visible by NAS layer. Any hypothesis by eNB will cause severe troubles. This implies, again, it is not helpful at all to reserve AS context in eNB, regarding the S1-U connection establishment.

[image: image1.emf] 

   

      

Serving GW  

PDN GW   eNB     

   

   

Radio Bearer  

S5/S8 Bearer  

Application / Service Layer  

UL - TFT   

  

RB - ID  

DL Traffic Flow Aggregates  

DL - TFT  

DL - TFT  

   

S5/S8 - TEID  

RB - ID  

  

S1 - TEID  

S1 Bearer  

S1 - TEID  

S5/S8 - TEID  

UE  

UL Traffic Flow Aggregates  

UL - TFT  

Serving GW  

PDN GW   eNodeB  

  

   

UE  

  


Figure-1: Two Unicast EPS bearers (GTP-based S5/S8) [4]
Based on the above discussions, we can conclude that:
· It is important that before T311 expiry, eNB shall not trigger the S1 UE Context Release Request procedure in order to allow UE to perform AS recovery;
· Reserving AS context after T311 expiry contributes nothing to the NAS recovery procedure.

Moreover, deferring S1 UE Context Release Request after T311 expiry has several cons as below:

· The CN has to handle the redundant S1 connection for the problematic UE;

· The “prior” serving eNB has to keep receiving, and even buffering the U-plane data flows for the problematic UE, which in fact would be abandoned eventually.
Therefore, we propose to clarify that the purpose of deferring S1 UE Context Release Request is to facilitate the AS recovery, rather than NAS recovery. Such change will allow reasonable implementation option in eNB so that it can trigger S1 UE Context Release Request procedure after T311 expiry, rather than ruling this option out. 
Observation 1: Current specification hinders reasonable implementation in eNB regarding the RRC recovery procedures.

Proposal 1: It is proposed to clarify that the purpose of deferring S1 UE Context Release Request is to facilitate the AS recovery, rather than NAS recovery.
One thing worth noting is that for MRO purpose, the eNB is free to store and retrieve UE context after sending UE context release request to MME. The proposed change doesn’t prevent such feature. 
3 Conclusion

In this contribution, we briefly introduced the AS recovery and the NAS recovery procedures, intending to clarify their interactions with S1 UE Context Release Request procedure. Based on our analysis, it is reasonable to allow that eNB can trigger S1 UE Context Release Request procedure after T311 expiry, instead of waiting for MME initiated UE Context Release Command. Therefore, we suggest that RAN3 agree on the following proposals:
Proposal 1: It is proposed to clarify that the purpose of deferring S1 UE Context Release Request is to facilitate the AS recovery, rather than NAS recovery.
Proposal 2:  RAN3 is kindly requested to agree on the proposed changes in [9] and [10].
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