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1 Introduction
In RAN3#68 meeting, there was a discussion on GW-based solution for HNB-to-HNB mobility enhancements and four proposals for this enhancement were identified on the table:

· Solution 1 : Stage-2 only solution [1] 
· Solution 2 : Source HNB to provide GW with all necessary parameters to construct relocation-related messages [2]

· Solution 3 : Relocation-related information exchange between source and target HNBs transparently to the HNB GW [3]

· Solution 4 : Source sends a relocation request message to GW; GW decides whether to transfer the relocation request to the target [4]
This paper discusses the open issues on this enhancement and gives a preference
2 Discussion
In HNB subsystem, the HNB-GW is used to concentrator to HNB connection to decrease the impact on CN due to the introduction of huge number HNBs. From the CN point of view, there is only one RNC, namely HNB-GW.In most cases from the CN point of view, the source RNC and the target RNC are the same ,and the CP and UP tunnel for the UE between HNB-GW and CN will be unchanged during this intra-GW handover. So the intra-GW handover is more like a serving cell change as in the Marco RNC. It is reasonable to restrict the handover in the HNB sub-system to offload the signalling  in CN when the HNB to HNB mobility will be very frequent in the enterprise scenario. 

Assumption:The GW-based mobility enhancement should minimize the CN invlovement for CP and UP to allowed offloading of the handover signalling load in CN.
2.1  The comparison of possible solutions
To let the CN not involved, the following issues should be addressed to let the target HNB to continue the context in the source HNB:

i. Iu UP handling during mobility

ii. Location Reporting

iii. Data Volume Reporting

iv. RAB related parameters
These aspects are compared and discussed in table 1.

Regarding Cell_FACH mobility supporting, there will be only one possible way to support such mobility if there is no direct Iur between HNBs: 

Step 1: Identifying the source HNB and Transfering Cell_UPDATE 

Step 2: Relocation from the source to the target.

The two steps should be discussed separately; the step1 is not related to the second one. So in this paper, only the enhancement of relocation procedure is considered.
Table 1 The Comparision of possible solutions

	
	Solution 1
	Solution 2
	Solution 3
	Solution 4

	RAB related parameters
	GW implemetation to

interpret RAB handling messages to fetch and store these information for every UE.

(
	From the source HNB

(
	From the source HNB

(
	From the source HNB

(


	Location Reporting/ Data volume reporting
	Terminating location reporting/Data Volume reporting procedure.

(
	Don’t need GW terminating related messages.

If no CN involved, the source HNB needs sends the context to the target to reconstruct the context.

(
	Don’t need GW terminating related messages.

If no CN involved, the source HNB needs sends the context to the target to reconstruct the context.

(
	Don’t need GW terminating related messages.

If no CN involved, the source HNB needs sends the context to the target to reconstruct the context.

(


	IUUP handling
	HNB-GW need terminate IUUP.

(
	No change on Rel-9 architecture

The source HNB needs send the context to the target to reconstruct it without initilization procedure.

(
	No change on Rel-9 architecture

The source HNB needs send the context to the target to reconstruct it without initilization procedure.

(
	No change on Rel-9 architecture

The source HNB needs send the context to the target to reconstruct it without initilization procedure.

(


	Data forwarding 
	GW should be the anchor to avoid CN involement 

(
	GW should be the anchor to avoid CN involement

(
	GW should be the anchor to avoid CN involement

(
	GW should be the anchor to avoid CN involement

(


	Delay

(Comparing to RANAP Relocation)
	Shorter than CN involved due to relocation teminated in the GW

(
	The same as solution 1

(
	Maybe a slight shorter than solution 1, due to 2 messages less transfering during the relocation. But the two domains relocation can be triggered cocurrently.

(
	The same as solution 1

(


	Messages load in GW
	The same as CN involved solution
	The same as solution 1


	2 messages less than solution 1


	The same as solution 1




	Which Node decides the intra-GW handover
	HNB-GW,

(
	HNB-GW,

(
	HNB,

HNB also needs to know the capability of neigbours and also need interoperation testing between HNBs.

(
	HNB-GW,

(


	HNB Impact
	No impact.

(
	The source HNB need send the UE context including IUUP parameters and location reporting information etc. to the target HNB via HNB-GW by RUA

The source HNB need send the information to help GW construct Relocation Request message.

(
	The HNB needs to update to support Enhanced SRNS Relocation functionalities, new procedures are needed in HNBAP

(
	Similar with solution2:

The source HNB need also to construct RANAP Relocation Request to the GW via RUA, so in case of the GW decides to perform intra-GW handover, the GW doesn’t need reconstruct the message.

(


	HNB-GW functionalities impact
	May need terminate almost all RANAP messages
	Need terminate Relocation Related messages.
	1. Updating to support Enhanced SRNS Relocation for CN not involved
2. Routing Enhanced SRNS Relocation Related messages.
	Need terminate Relocation Related messages.
No need construct the Relocation Request, it is piggybacked in RUA by the source HNB.


From the comparision above, there are two basic ways to resolve these issues:

1. All the features are handling by the HNB-GW implemetation, the HNB-GW will fetch and store all the UE context in RANAP procedure, and also needs ternimate the IUUP (Solution 1).
2. All the information used in the Relocation procedure is provided by the soure HNB: either the source HNB send it to the GW and GW construct the message, or the HNB-GW just routes the messages (Solution 2 ,3, 4).
The introduction of the HNB-GW is used to concentrate the SCTP connection and less impact on the CN. If all the messages handled by HNB-GW implemation, we see ot  as big problem on the complexity of HNB-GW. So it is proposed to use a 2 approach as the way forward.
Proposal 1: The information used to construct “Relocation Request” should not rely on the HNB-GW implementation, so it propose to use 2 approach as the way forward.
For the solutions in 2 group, the solution 2 has less messages involved in the procedure and may have shorter delay than the other two solutions. But this solution will also require more extra work following, which will increase the complexity and cost of the HNB without significant performance improvement.
i. the update of the HNB and the HNB-GW to support the new Enhanced SRNS Relocation procedure,

ii. the Inter Operability Test between HNBs.
iii. Exchanging capabilities between HNBs is needed (via OAM or HNBAP)

The only difference between solution 2 and solution 4 is that the RANAP Relocation request is build by the HNB or the HNB-GW. Because there are some common parameters e.g. source RNC to target RNC transparant container in both RANAP Relocation Request and RANAP Relocation Required, so it is proposed to use solution 2 to avoid duplicate transfer the same information in one message.

Proposal 2: It is proposed to use solution 2 as the GW-based H2H mobility solution. 
2.2 Stage 3 Imapcts for Solution 2
The main impact for solution 2 in stage 3 is the UE specific information piggybacked in RUA Direct Transfer. There would be two information: 

1. the information to the HNB-GW to construct Relocation Request message

· RABs To Be Setup list

· UE Aggregate Maximum Bit Rate
· Security Context
· SNA Access Information

· UESBI-Iu
2. the information to the target HNB to reconstruct the UE Context
· IUUP Context：including RFCI list and IU UP Mode information.

· Location Reporting Configuration

· Data Volume Reporting Context
The detailed Parameters is attached in the annex of the contribution for information.

3 Proposal
From the analysis above, it is proposed RAN3 to take the discussion in section 2 into account and agree the following proposals: 
Assumption: The GW-based mobility enhancement should minimize the  CN invlovement for CP and UP to allowed offloading of the handover signalling load in CN.
Proposal 1: The information used to construct “Relocation Request” should not rely on the HNB-GW implementation, so it propose to use 2 approach as the way forward.

Proposal 2: It is proposed to use solution 2 as the GW-based H2H mobility solution. 

If solution 2 is agreed, the source companies would like to provide related CRs for next meeting.
4
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Procedure flow of Solution 2:
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Figure 1 the procedure flow of solution 2.

1. The UE has established an active CS/PS session to the CN via the source HNB and HNB-GW.
2. At some point, the source HNB makes a decision to relocate the UE session. 
3. The source HNB sends the necessary information in the RUA Direct Transfer message to the HNB-GW. These information is necessary for HNB-GW to construct RANAP Relocation Request message and  for the target HNB to perform the relocation. The target RNC-Id and target Cell-Identity information are included in the RUA message.
4.The HNB-GW determines that this is an intra HNB-GW and intra CSG relocation request by examining the target RNC-Id and checking that the target HNB is registered and supports the same CSG ID as the source HNB. 
The HNB-GW constructs the RANAP Relocation Request message and integrates the UE specific information. Some parameters in the relocation request message are getable in HNB-GW, such as CN Domain Indicator. The source HNB shall not send these to HNB-GW. So the HNB-GW shall construct the Relocation Request message by making use of the information sent from the source HNB and the native parameters.   

5. The HNB-GW routes the RANAP Relocation Request message and the UE specific information encapsulated in the RUA message to the target HNB.The HNB-GW and the target HNB perform an implicit registration (i.e. HNB-GW establishes a UE specific context identifier to be used between the HNB and the HNB-GW) for the incoming UE session. The HNB also allocates the appropriate resource for handling the relocation. 

6. The target HNB acknowledges successful resource allocation to the HNB-GW via an appropriately constructed RANAP Relocation Request Ack message encapsulated in the RUA Direct Transfer message to the HNB-GW.
Notes:  if the target HNB can not allocate resources for the relocation and reject the relocation request. The relocation can not achieved intra-GW. The procedure turns to the common HNB-to-HNB mobility.
7. The HNB-GW constructs the appropriate RANAP Relocation Command message and routes the RANAP message encapsulated in the RUA Direct Transfer message to the source HNB.

8-12. the rest of the relocation procedure continues as shown in the corresponding steps in the above figure.

13.The HNB-GW upon getting an indication that the UE has been successfully relocated to the target HNB triggers the Iu release procedure towards the source HNB by sending a RUA encapsulated RANAP Iu Release Command message.

14.The source HNB acknowledges the Iu release procedure to the HNB-GW by sending a RUA encapsulated RANAP Iu Release Complete message.

Note: Steps 2 to 14, as appropriate, are repeated for the second CN domain when present.

15. The HNB-GW deregisters the UE from the source HNB. The source HNB releases the resources assigned to the UE and deletes all stored context information associated with the UE.

Parameters:

RABs To Be Setup List :

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

	RABs To Be Setup List
	O
	
	
	
	YES
	reject

	>RABs To Be Setup Item IEs
	
	1 to <maxnoofRABs>
	
	
	EACH
	reject

	>>RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>NAS Synchronisation Indicator
	O
	
	9.2.3.18
	
	-
	

	>>RAB Parameters
	M
	
	9.2.1.3
	
	-
	

	>>Data Volume Reporting
Indication
	C – ifPS
	
	9.2.1.17
	
	-
	

	>> PDP Type Information
	C – ifPS
	
	9.2.1.40
	
	-
	

	>>User Plane Information
	M
	
	
	
	-
	

	>>>User Plane Mode
	M
	
	9.2.1.18
	
	-
	

	>>>UP Mode Versions
	M
	
	9.2.1.19
	
	-
	

	>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>Iu Transport Association
	M
	
	9.2.2.2
	
	-
	

	>>Service Handover
	O
	
	9.2.1.41
	
	1) -
	


Location Reporting Control
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality

	Request Type
	M
	
	9.2.1.16
	
	YES

	Vertical Accuracy Code
	O
	
	9.2.1.46a
	
	YES

	Response Time
	O
	
	9.2.1.46b
	
	YES

	Positioning Priority
	O
	
	9.2.1.46c
	
	YES

	Client Type
	O
	
	9.2.1.46d
	
	YES

	Include Velocity
	O
	
	9.2.1.81
	
	YES

	Periodic Location Info
	O
	
	9.2.1.82
	
	YES


Data Volume Report Context
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality

	RABs Data Volume Report List
	O
	
	
	
	YES

	>RABs Data Volume Report Item IEs
	
	1 to <maxnoofRABs>

	
	
	EACH

	>>RAB ID
	M
	
	9.2.1.2
	
	-

	>>RAB Data Volume Report List
	O
	
	
	
	-

	>>>RAB Data Volume Report Item IEs
	
	1 to <maxnoofVol>
	
	
	-

	>>>>Unsuccessfully Transmitted DL Data
Volume
	M
	
	9.2.3.12
INTEGER (0..232-1)
	
	-

	>>>>Data Volume Reference
	O
	
	9.2.3.13
INTEGER (0..255)
	
	-
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