3GPP TSG-RAN3 Meeting #82
R3-132203/ R2-133902
San Francisco, CA, USA, November 11th – 15th, 2013
Agenda item:
20.2.1
Source:
ZTE Corporation
Title:
Impacts of 1A on CN
Document for:
Discussion and Decision
1 Introduction

During last meeting, the dual connectivity solution has been narrowed down to solution 1A and 3C. This paper aims to provide some observation of the impacts from the solution 1A point of view, mainly focus on 1A’s impacts on CN.
2 Discussion
2.1 UP Architecture
The UP architecture of 1A is indicated in Figure 1 as below:
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Figure 1
The difference between Solution 1A and legacy network architecture is that there is one more S1-U path between SeNB and S-GW besides the S1-U path between MeNB and S-GW. The separation of S1-U demands that E-RABs on MeNB and SeNB have different TNL address. From the point view of CP, it does not make any difference because there is only one S1-MME connection terminating at MeNB [1] and the MME indexes the E-RABs mainly by the UE S1AP ID and the E-RAB ID. From the point view of UP, what the S-GW cares about the connection is the DL TNL address and GTP-TEID. However, in the current RAN specification (e.g. TS36.300) and CN specification (e.g. TS23.401), there is no restriction on the transport layer address of E-RABs. In current S1 protocol, different IP addresses for different E-RAB are allowed by means of independent configuration of each E-RAB as shown below. This means that S-GW already support such kind of dual UP paths architecture.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Message Type
	M
	
	9.2.1.1
	

	MME UE S1AP ID
	M
	
	9.2.3.3
	

	eNB UE S1AP ID
	M
	
	9.2.3.4
	

	E-RAB Setup List
	
	0..1
	
	

	>E-RAB Setup Item Ies
	
	1 .. <maxnoof E-RABs>
	
	

	>>E-RAB ID
	M
	
	
	

	>>Transport Layer Address 
	M
	
	9.2.2.1
	

	>>GTP-TEID
	M
	
	9.2.2.2
	eNB TEID.


Table 1
Observation 1: Current specification already support 1A UP architecture  
2.2 S1 signaling
The main operations related to the E-RAB on SeNB could be:
1, Initial setup of the E-RAB 

2, Release of the E-RAB

3, Move E-RAB between SeNB and MeNB

Case1 can reuse current E-RAB setup procedure over S1 by replacing TNL information within either INITIAL CONTEXT RELEASE REQUEST or E-RAB SETUP RESPONSE for the intended E-RAB. Case 2 can be realized by reusing E-RAB release procedure.
When E-RAB is moved between SeNB and MeNB the TNL information in RAN side should be also changed. Path switch procedure is mainly used to change TNL information for X2 handover. Case3 could be looked as handover for partial E-RABs between two RAN nodes. It is foreseen that path switch could be reused to address case 3.
Specifically, Path Switch Request/ACK procedure is used to update the TNL information of E-RABs, and the UE security context. The current specification has set several restrictions on this procedure:

· This procedure is limited to only X2 HO in TS36.300. But there is no explicit description on if MME needs to check the handover type in the specification. So whether the MME cares about this limitation may depend on implement. To some extent, this limitation might not cause any alteration in MME side.
· This procedure can only be used to switch all of the E-RABs during handover. According to TS36.413, “If the ‎E-RAB To Be Switched in Downlink List IE in the PATH SWITCH REQUEST message does not include all E-RABs previously included in the UE Context, the MME shall consider the non included E-RABs as implicitly released by the eNB.” So if “partial handover” happens ( i.e. only part of the E-RABs was transited between MeNB and SeNB), the Path Switch message cannot be used to switch only the “concerned” E-RABs. As an alternative solution, the MeNB can always include all the E-RABs in the message, even though some E-RABs are not involved in the “partial handover”. In this way, PATH SWITCH REQUEST message can be reused without any change.
· In Path Switch ACK, a mandatory new security context was sent from MME to SeNB according to TS36.413. It still needs FFS on how to handle this information, until SA3 has made some decision. If MME deems to be involved then another procedure then S1 procedure related to security key should also be studied.
Observation 2: Current S1 path switch procedure already support to change TNL of partial E-RABs
Observation 3: Only procedure related to security key maybe impacted, so it is FFS for now.
3 Conclusion
Observation 1: Current specification already support 1A UP architecture  
Observation 2: Current S1 path switch procedure already support to change TNL of partial E-RABs

Observation 3: Only procedure related to security key maybe impacted, so it is FFS for now.
Proposal: The observation 1 and 2 should be captured into the TR.
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5 Annex
5.1.1.1 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 .. <maxnoofE-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
	ignore

	CSG Membership Status
	O
	
	9.2.1.73
	
	YES
	ignore

	Tunnel Information for BBF
	O
	
	Tunnel Information 9.2.2.3
	Indicating HeNB’s Local IP Address assigned by the broadband access provider, UDP port Number.
	YES
	ignore


	Range bound
	Explanation

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


5.1.1.2 9.1.5.9
PATH SWITCH REQUEST ACKNOWLEDGE

This message is sent by the MME to inform the eNB that the path switch has been successfully completed in the EPC.

Direction: MME ( eNB.

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

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	O
	
	9.2.1.20
	
	YES
	ignore

	E-RAB To Be Switched in Uplink List
	
	0..1
	
	
	YES
	ignore

	>E-RABs Switched in Uplink Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	
	-
	

	E-RAB To Be Released List
	O
	
	E-RAB List 

9.2.1.36
	A value for E-RAB ID shall only be present once in E-RAB To Be  Switched in Uplink List IE + E-RAB  to Be Released List IE.
	YES
	ignore

	Security Context
	M
	
	9.2.1.26
	One pair of {NCC, NH} is provided.
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore

	MME UE S1AP ID 2
	O
	
	9.2.3.3
	This IE indicates the MME UE S1AP ID assigned by the MME.
	YES
	ignore

	CSG Membership Status
	O
	
	9.2.1.73
	
	YES
	ignore


	Range bound
	Explanation

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