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1
Introduction

It has been agreed at RAN3#69bis that the DeNB will not filter the Path Switch Request message during intra-DeNB between two relay nodes (RN). However this causes some issues that are investigated in this paper.

2
Description 
It was decided to let the DeNB forward the Patch Switch Request message to the MME when an X2 handover takes place between two RNs of that DeNB. After debate, that was mainly decided in order to update the security in the MME.

However the main usage of the Path Switch Request message is to trigger the switch of all the user plane paths between the S-GW and the target eNB. In this case of intra-DeNB handover, this is not useful because “first tunnel” i.e. the user plane tunnel between the S-GW and the DeNB will not change.

Worse, the path switch action will trigger actions and signalling between MME, S-GW and PDN GW as the call flow shows in TS23.401:


[image: image1.emf] 

Handover completion    

(A)  

UE  

Source  eNodeB  

Serving  GW  

PDN GW  

MME  

Target  eNodeB  

Handover execution  

Downlink and uplink data  

Handover preparation  

Forwarding of data  

Downlink data  

Uplink  data  

1 Path Switch Request  

2  Modify Bearer  Request  

4   Modify Bearer  Response  

6  Path Switch Request Ack  

7  Release Resource  

Downlink data  

5 . End marker  

5 . End marker  

8 . Tracking Area Update procedure  

3a  Modify  Bearer Request  

3b  Modify  Bearer Response  


Figure 5.5.1.1.2-1: X2-based handover without Serving GW relocation

It would therefore be beneficial to avoid this useless multiple paths switching while still having MME receiving this Path Switch Request.

However, looking at TS36.413, the list of E-RAB Ids to be switched is a mandatory element, meaning that the eNB cannot make it empty:

9.1.5.8
PATH SWITCH REQUEST

This message is sent by the eNB to request the MME to switch DL GTP tunnel termination point(s) from one end-point to another.

Direction: eNB ( MME.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	E-RAB To Be Switched in Downlink List
	
	1
	
	
	YES
	reject

	>E-RABs Switched in Downlink Item IEs
	
	1 to <maxnoof E-RABs>
	
	
	EACH
	reject

	>>E-RAB ID 
	M
	
	9.2.1.2
	
	-
	

	>>Transport layer address
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	To deliver DL PDUs
	-
	

	Source MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	E-UTRAN CGI
	M
	
	9.2.1.38
	
	YES
	ignore

	TAI
	M
	
	9.2.3.16
	
	YES
	ignore

	UE Security Capabilities
	M
	
	9.2.1.40
	
	YES
	ignore

	CSG Id
	O
	
	9.2.1.62
	
	YES
	ignore

	Cell Access Mode
	O
	
	9.2.1.74
	
	YES
	ignore

	Source MME GUMMEI
	O
	
	9.2.3.9
	
	YES
	reject


3
Possible Solutions
Two solutions seem possible to avoid the problem:
Solution 1: 

Define a new message that contains only the information to be updated i.e. doesn’t contain the list of E-RABs. This could be called “cell update request” since the main reason to use it is an intra-eNB handover which doesn’t lead to any path switch:

9.1.5.X
CELL UPDATE REQUEST

Direction: eNB ( MME.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	Source MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	E-UTRAN CGI
	M
	
	9.2.1.38
	
	YES
	ignore

	TAI
	M
	
	9.2.3.16
	
	YES
	ignore

	UE Security Capabilities
	M
	
	9.2.1.40
	
	YES
	ignore

	CSG Id
	O
	
	9.2.1.62
	
	YES
	ignore

	Cell Access Mode
	O
	
	9.2.1.74
	
	YES
	ignore

	Source MME GUMMEI
	O
	
	9.2.3.9
	
	YES
	reject


Solution 2: 

Instead of defining a new message, it is possible to define a new IE in the Path Switch Request message e.g. intra-eNB HO in order to change the behaviour in the MME. In order to make this solution backwards compatible, the new IE will have the criticality “ignore” so that an MME that doesn’t understand it (release 10) will continue to switch the multiple user plane paths, but an MME that understands it (release 9) will not do it.

9.1.5.8
PATH SWITCH REQUEST

This message is sent by the eNB to request the MME to switch DL GTP tunnel termination point(s) from one end-point to another.

Direction: eNB ( MME.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	E-RAB To Be Switched in Downlink List
	
	1
	
	
	YES
	reject

	>E-RABs Switched in Downlink Item IEs
	
	1 to <maxnoof E-RABs>
	
	
	EACH
	reject

	>>E-RAB ID 
	M
	
	9.2.1.2
	
	-
	

	>>Transport layer address
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	To deliver DL PDUs
	-
	

	Source MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	E-UTRAN CGI
	M
	
	9.2.1.38
	
	YES
	ignore

	TAI
	M
	
	9.2.3.16
	
	YES
	ignore

	UE Security Capabilities
	M
	
	9.2.1.40
	
	YES
	ignore

	CSG Id
	O
	
	9.2.1.62
	
	YES
	ignore

	Cell Access Mode
	O
	
	9.2.1.74
	
	YES
	ignore

	Source MME GUMMEI
	O
	
	9.2.3.9
	
	YES
	reject

	Intra-eNB HO 
	O
	
	9.2.3.9
	
	YES
	reject


	Range bound
	Explanation

	maxnoofE-RABs
	Maximum no. of E-RABs for one UE. Value is 256.


Comparison of the solutions: 

There isn’t much difference between the two solutions and this is more a coding matter. In both cases, the reception of either the new message, or the reception of the new IE in the existing message should trigger the MME to behave differently compared to the current behaviour when receiving a Path Swicth Request message.

4
Conclusion
It is proposed to discuss the issue described in this paper and decide on one of the two solutions proposed to fix the problem.

Once the problem and its solution get agreed, Alactel-Lucent volunteers to draft the associated CR.

_1298753920.doc


8. Tracking Area Update procedure







5. End marker







5. End marker







Downlink data







7 Release Resource







6 Path Switch Request Ack







4 Modify Bearer Response







2 Modify Bearer Request







1 Path Switch Request







Uplink data







Downlink data







Forwarding of data







Handover preparation







Downlink and uplink data







Handover execution







Target eNodeB







MME







PDN GW







Serving GW







Source eNodeB







UE







Handover completion 







3a Modify Bearer Request







3b Modify Bearer Response







(A)












