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1. Introduction 
If a UE attempts to access to a new eNB other than the old eNB, the X2 inter eNB context fetch is required. However, the new eNB may not setup X2 with the old eNB. 
For this X2 absent scenario, in RAN3#93bis meeting, there are three options, include:


Option1: new S1 context fetch procedure 


Option2: new message/IE + Existing S1HO 


Option3: use release and recovery procedures.

There is no agreement on if and how to support S1 context fetch, to be continued.
This paper analyzes the main issue for three solutions and compares the signaling cost and standardization impact.
· The routing issues for option1/2 and analyze the possible solution

· The data loss issue for option3 and analyze the possible solution

· Signaling cost for the three options

· The standardization impact. 

2. Discussion
2.1 Option1/Option2: Routing issue for S1 based context fetch 
When X2 is absent and UE attempts to access a new eNB, according to the old eNB ID in the resume ID, the new eNB detect the X2 interface is absent between the old eNB and the new eNB. For this case, it was proposed to trigger a S1 context fetch which is relayed by the CN.

According to the RRCConnectionResumeRequest Message, the available information includes: resumeIdentity, shortResumeMac-I and resume cause. There is no TAI information for the new eNB to decide whether and which MME pool is connecting to the old eNB. 
The straightforward thought is to add the old TAI into the RRCConnectionResumeRequest, However, the length of TAI is bits and the length of the first RRC message is strictly restricted, the longer the more bit error rate. So any bit added into the first RRC message should be evaluated by RAN1. 

Observation1: It is not realistic to extend TAI information into RRCConnectionResumeRequest Message and any bit added into the first RRC message should be evaluated by RAN1 and RAN2. 

The following try to clarify the issues for S1 Context fetch in different MME pool scenarios.

Scenario-1: The old eNB and new eNB have separate MME pool. The MME pool of the new eNB doesn’t connect to the old eNB.
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Figure1: Scenario-1

As shown in fig-1, since the new eNB doesn’t know which pool connect to which eNB, the new eNB should try every pool to relay the message for context fetch request, e.g. by selecting one MME(MME2-1 and MME3-1) from pool2 and pool3randomly.

Since the MME2-1and MME3-1doesn’t know the old eNB ID, it should reject the context fetch request from the new eNB. The RRC Connection Resume is fail and the legacy UE context setup from the new MME enforced. 
Observation2a: The MME selected to relay the UE context fetch should fail the UE context fetch request if it doesn’t connect to the old eNB.

Observation2b: It requires a MME initiated S1 Context Fetch Reject message to notify the new eNB. It also required tofall back to option3 if upon reception the reject from all the MME pool.
Observation3: the complete solution for X2 absent should be option1+option2, option2+option3, option3.
Scenario-2: The old eNB and new eNB connect to multiple MME pools
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Figure2: Scenario-2
As shown in fig-2, since the new eNB doesn’t know which pool connect to which eNB, the new eNB should try every pool to relay the message for context fetch request, e.g. by selecting one MME (MME1-1 and MME2-1) from pool1 and pool2 randomly.

Both MME1-1and MME3-1connects to old eNB ID, so the UE context fetch will triggered twice. The extra signaling is resulted over S1.

Observation4: The S1 Based UE Context fetch will cause extra signaling over S1.
2.2 Option3: Data loss issue 

As [2] proposed. The new eNB can provide the data forwarding address to the MME and the MME provide them to the old eNB during UE context release command. 

[image: image3.emf]UE New eNB Old eNB MME

UE Context

Release Command

(Data forwarding 

address)

Initial UE Message

Initial Context Setup Request

No X2 Interface

RRCConnectionSetup 

RRC

 

Reconf

i

gurati

on

SGW

RRCConnectionResume 

Request

Modify Bearer Request

LC Configuarition

RRCConnection

SetupComplete

Initial Context Setup Request

(data forwarding address)

RRC Reconfiguration

Complete

Initial UE Message


Figure3: Data forwarding

Observation5:  The data loss issue for option3 can be fixed by simple enhancement.
2.3 Signaling Cost
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One of main intention of S1 context fetch is to avoid data loss at the old eNB, actually, it can be fix at the normal context setup. As some company proposed, the 

Let simple comparing to signaling cost for the three options.

	
	Option1
	Option2
	Option3

	Signaling cost for ideal case
	13 
	14
	12

	Scenario1
	13+2n*(fetch and fail)

Fail to request UE context

Trigger option3 and delay the UE access
	14+2n*(fetch and fail)

Fail to request UE context

Trigger option3 and delay the UE access
	12

	Scenario2
The new eNB cannot try the pool one by one which will delay too much
	If success: 13+4*Pool number (send fetch UE context to multiple pool)

	If success: 13+2*Pool number (send fetch UE context request to multiple pools)


	15


Observation6: from the perspective of the signaling cost, option3 is optimal.
2.4 Standardization Impacts 

	
	Option1
	Option2
	Option3

	Break the standardization design issue
	Unclear whether any issue to request the MME to forward the UE associated information without knowing whether the UE is authenticate or not
	The same as option1
	--

	New message
	S1 Retrieve UE Context Request

S1 Retrieve UE Context Response

MME initiated S1 Retrieve Context Fetch Reject by MME

eNB initiated S1 Retrieve Context Fetch Reject by eNB
	S1 Retrieve UE Context Request

S1 Retrieve Context Fetch Reject by MME

S1 Retrieve Context Fetch Reject by eNB
+ Reuse S1 handover
	--

	New IE
	Path Switch request with an IE to request the MME to remove the UE context at the old eNB.
	S1 Handover required and S1 Handover request with a resume ID to help the new eNB to associate the RRC resume request
	Data forwarding address IE in the Initial Context Setup Response sent by the new eNB to the MME

Data forwarding address IE UE Context Release Command message sent by the MME to the old eNB.



	Signaling overhead
	less
	most
	least

	Complete solution
	Option1+Option3
	Option1+Option2
	Option3


Observation7: from the perspective of the standardization impact, option3 is optimal.
Proposal1: RAN is proposed to take the above observations into considerations.

3. Conclusion 
This paper analyzes the main issue for three solutions and compares the signaling cost and standardization impact.

The routing issues for option1/2 and analyze the possible solution

Observation1: It is not realistic to extend TAI information into RRCConnectionResumeRequest Message and any bit added into the first RRC message should be evaluated by RAN1 and RAN2. 

Observation2: The MME selected to relay the UE context fetch should fail the UE context fetch request if it doesn’t connect to the old eNB. It requires a MME initiated S1 Context Fetch Reject message to notify the new eNB. It also required tofall back to option3 if upon reception the reject from all the MME pool.

Observation3: the complete solution for X2 absent should be option1+option2, option2+option3, option3.

The data loss issue for option3 and analyze the possible solution

Observation5:  The data loss issue for option3 can be fixed by simple enhancement.

Signaling cost for the three options

Observation4: The S1 Based UE Context fetch will cause extra signaling over S1.

Observation6: from the perspective of the signaling cost, option3 is optimal.

The standardization impact 

Observation7: from the perspective of the standardization impact, option3 is optimal.

Proposal1: RAN is proposed to take the above observations into considerations.

4. Reference
[1]  RP-160540 Signalling reduction to enable light connection for LTE
[2]  R3-162557 The light connection operation Ericsson
3GPP


_1539535950.vsd
�

�

Old eNB


New eNB


Pool2


Rooting MME2-1


MME2-2


Pool1


Serving MME


RootingMME1-1



_1539693787.vsd
�

UE


New eNB


Old eNB


MME


UE Context
 Release Command
(Data forwarding address)


Initial UE Message



Initial Context Setup Request


No X2 Interface


 RRCConnectionSetup 


RRC Reconfiguration


SGW


 RRCConnectionResume Request


 RRCConnection
SetupComplete


Modify Bearer Request


LC Configuarition


Initial UE Message



Initial Context Setup Request
(data forwarding address)


RRC Reconfiguration
Complete



_1539793104.vsd
�

New eNB


MME


2 Retrieve UE Context Request


UE


1 RRCConnection
ResumeRequest


Old eNB


4 Retrieve UE Context Response


5 Retrieve UE Context Response


6 RRCConnectionResume


7 RRCConnection
ResumeComplete


3 Retrieve UE Context Request


8 Path Switch Request


11 Path Switch Request ACK


13 Release UE Context Complete


12 Release UE Context Command


New eNB


MME


4 Initial UE Message


UE


1 RRCConnection
ResumeRequest


Old eNB


7 Initial Context Setup Request


2 RRCConnectionSetup


3 RRCConnection
SetupComplete


10 Initial Context Setup Response


12 Release UE Context Complete


11 Release UE Context Command


8 RRC Reconfiguration


9 RRC Reconfiguration
Complete


SGW


SGW


10 Modify Bearer Response


9 Modify Bearer Request


6  Modify Bearer Response


5 Modify Bearer Request


New eNB


MME


2 Initial UE Information


UE


1 RRCConnection
ResumeRequest


Old eNB


4 Handover Requird


5 Handover Request


8 RRCConnectionResume


9 RRCConnection
ResumeComplete


3 Initial UE Information


14 Release UE Context Complete


13 Release UE Context Command


SGW


11 Modify Bearer Response


10 Modify Bearer Request


6 Handover Request ACK


7 Handover Command


1) Option1 S1 Based Context Fetch 


2) Option2 S1 Based Context Fetch + HO


3)  Option3 UE Context Setup


12 Handover Notify



_1539534107.vsd
�

�

Pool3


Rooting MME3-1


MME3-2


Pool1


Old eNB


New eNB


Pool2


Rooting MME2-1


MME2-2


Serving MME


MME1-2


Pool-4


Other  eNB


MME4-2


MME1-2


MME4-2



