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1 Introduction
In last RAN3#68 meeting, four solutions were identified to supporting GW based solution for optimized HNB-to-HNB mobility.

1) Stage-2 only
2) Source HNB to provide the GW with all necessary parameters to construct relocation-related messages
3) Relocation-related information exchange between source and target HNB transparent to the GW
4) Source sends the relocation request message to GW; GW decides whether to transfer the relocation request to the target

For option 4), another alternative is also provided in last meeting:
5) The source will send Relocation Request message to the target through GW transparent to the GW (descript as 5) in the following).
In this contribution, all those solutions will be analyzed. 

2 Comparison of different solutions
In those provided approaches, basically, there are two groups of solutions:
1. GW decide the relocation termination (through CN or optimized solution)

Solution 1), solution 2) and solution 4)
2. Source decides the relocation termination

Solution 3) and solution 5)
Several open issues were identified in last meeting. How to solve those open issues were given in table 1. 

Table 1: How to solve the identified issues for each solution
	
	Solution 1)
	Solution 2)
	Solution 4)
	Solution 3)
	Solution 5)

	Which node decide the relocation termination
	GW
	GW 
	GW
	source HNB
	source HNB

	Iu UP handling during mobility
	Iu UP terminated in the HNB-GW


	Source send Iu UP Information to target if CS call is established for the UE by RUA.


	Source send Iu UP Information to target if CS call is established for the UE by RUA.
	From source to target by container
	Source send Iu UP Information to target by RUA if CS call is established for the UE and relocation is terminated in the GW.



	Location Reporting
	HNB-GW to support Location Reporting 


	Source send Locataon reporting control information to target by RUA.


	Source send Locataon reporting control information to target by RUA.


	From source to target by container
	From source to target by RUA if relocation is terminated in the GW.

	Data Volume Reporting
	HNB-GW to support Data Volume Reporting 
	
	The source send “Unsuccessfully Transmitted DL Data Volume” to the GW. GW may send it to target.

	From source to target by container
	The source send “Unsuccessfully Transmitted DL Data Volume” to the target. Then the target can cumulatate and send to the CN when the call is released.



	RAB related parameters 
	HNB-GW to preserve RAB/security related parameters (get from RANAP messages)
	Source send RAB related  information to GW  by RUA.


	In Relocation Request message 

	From source to target by container
	In Relocation Request message

	path switch message to the upper node 
	The following information are potential requirements of the path switch message to the CN
i) In case of one tunnel, the CN need to know the downlink UP information.

· The GW can decide to use the GW based solution in case of two tunnel. Normal relocation will be used in case of one tunnel.

ii) The CN need to know the target HNB selected integrity and encription algorithm. 
· The target use the source RNC selected algorithms the same as for seamless HO

iii) The CN need to know the Failed setup RABs in the target HNB.

· The target HNB can send RAB Release message to the CN for those unsucessful bearer.

Therefore, path switch is not necessary in order to relieve the CN in enterprise scenario.


	CELL_FACH mobility
	The signalling flow for Cell-FACH mobility:

(a) UE send Cell Update to target HNB   (b)Target forward cell update to source  (c) Relocation preparation procedure (d) RRC procedure between UE and the target. 
So, no matter which approach for cell dch relocation was adopted. The relocation preparation procedure can be re-used for Cell-FACH mobility.



Cell_FACH mobility is common issue for all approaches. It can be considered separately.
Within the first group of solutions:

The stage 2 solution has little impact on stage 3. The main drawback is the complexity of the GW e.g. saving all RAB information of every UE. This makes the HNB GW like a SGSN.
The second solution (Source HNB to provide the GW with all necessary parameters to construct relocation-related messages) can simplify the GW. Currently, we identified to transmit RAB and security information to the GW by RUA in order to make the GW compose the Relocation Request message. For supporting MBMS feature, e.g. if the UE joined some MBMS service, CN MBMS Linking Information have to be send to the GW too. For composing Relocation Request message in the GW, the additional information needed:

· IMSI,

· UE AMBR
· CSG Membership Status
·  SNA Access Information
· UESBI-Iu
Either the source need also send that information to the GW or the GW has to save it.  
The main issue of this approach is forward compatibility. I.e. if there is new feature introduced that impact Relocation Request, RUA need to be updated accordingly.
Solution 4 (Source sends the relocation request message to GW; GW decides whether to transfer the relocation request to the target) can avoid above issues. The only drawback is some redundant information transmission over Iuh. The RAB Setup list takes a big volume in Relocation Request message. Other parameters e.g. IMSI, UE AMBR, CSG Membership Status, SNA Access Information, UESBI-Iu are also necessary in the GW. The redundant information are small.
Therefore, RAN3 need to decide if we want a complex GW, or a non-forward compatibility solution or a little bit redundant info transmission over Iuh.
Within the second group of solutions: both solutions transmit relocation related information transparent to the GW.
Solution 3 need to define a second set of relocation related messages (HNBAP) over Iuh. The main drawback is redundant specification and non-forward compatibility i.e. if a new feature is introduced in relocation Request. HNBAP has to be updated.
Solution 5 have no this cons. 
Based on above analysis, we have the following proposals:

Proposal 1:  To first select which node decides the relocation type i.e. normal relocation across CN or optimized relocation.
Proposal 2:  To reuse Relocation Request message as much as possible. Define another set of relocation procedure need to be avoided.

3 Cell-FACH mobility enhancement
In above table in section 2, the open issues are descripted except cell-FACH mobility. Cell-FACH mobility procedure is in Figure 1 and will be elaborated below.

[image: image1.emf]S-HNB HNB GW

Cell Update

UE T-HNB CN

HNBAP Signaling Transfer: cell 

update

HNBAP Signaling Transfer: cell update

Relocation prepration

Cell Update Confirm

UTRAN Mobility Information Confirm


Figure 1: Cell update procedure
1. The UE in Cell-FACH state send Cell Update message to the target HNB.
2. The target HNB forward RRC Cell Update message to the source HNB through GW. HNBAP message Signalling Transfer can be defined to transfer RRC message from target to source. 

3. S-HNB receiving cell update message trigger the relocation preparation procedure. 

4. After the T-HNB assign the resources, it send Cell Update Confirm message to the UE.

5. T-HNB receives UTRAN Mobility Information Confirm message from the UE.
From above figure, it is further justify that the any dedicated mode enhanced relocation procedure in the network side can be reused for cell-FACH mobility.  Besides, new HNBAP procedure needs to be defined to forward Cell Update message from target to source.

4 Conclusion and proposal
This paper discussed five solutions for supporting GW terminated relocation procedure and brought the following proposals: 
Proposal 1:  To first select which node decides the relocation type i.e. normal relocation across CN or optimized relocation.

Proposal 2:  To reuse Relocation Request message as much as possible. Define another set of relocation procedure need to be avoided.
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