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1 Introduction

Connected mode mobility from one HNB to another HNB in CELL FACH state is currently under discussion [1], [2] in Release 9. Although connected mode mobility in CELL FACH is not supported in Release 8, handling of RRC CELL UPDATE message by Target HNB shall be supported in the same way as Macro Target RNC handles CELL UPDATE message when there is no Iur. This document discusses the solution for handling the cell update message from UE by a Target HNB both in Rel’8 and Rel’9.
2 Discussion 
2.1 Handling Cell Update Message in Rel’8

In Rel’8, the only feasible way of handling a CELL UPDATE message by a Target HNB is that Target HNB initiates the “Directed Signaling Connection Reestablishment” when the Target HNB detects that the URNTI reported in RRC CELL UPDATE message is not allocated by it. In order to support this handling, URNTI shall be allocated based on unique (uniqueness at least in vicinity) SRNC-ID as discussed in [3]. 
2.2 Handling Cell Update Message in Rel’9

In Release 9, SRNC ID need not be unique in vicinity but then some extra signaling is required for URNTI allocation/management. As of now, it is unclear which RNC ID is used for URNTI allocation and whether those RNC IDs are same OR different for neighboring HNBs. So following section will describe the handling of cell update message in all these cases of URNTI allocation. It is clear from [3] that in Rel’9 there are 6 possible ways of allocating U-RNTI
1. U-RNTI Allocation based on PLMN-wide unique RNCID-for-HNB

2. U-RNTI Allocation based on PLMN-wide unique GW-RNC-Id

3. U-RNTI Allocation based on vicinity -wide unique RNCID-for-HNB

4. U-RNTI Allocation based on vicinity-wide unique GW-RNC-Id

5. U-RNTI Allocation based on not unique RNCID-for-HNB

6. U-RNTI Allocation based on not unique GW-RNC-Id

Cell Update handling in case of (1) and (3) is the same. Cell Update handling in case of (2) and (4) is the same. Cell update handling in case of (5) will not be explained because as mentioned in [3], (5) is complex.
So this section explains below Cell Update handling scenarios:
· Cell Update handling with unique (at least in vicinity) RNCID-for-HNB used for U-RNTI Allocation  (1) and (3)
· Cell Update handling with unique (at least in vicinity) GW-RNC-Id used for U-RNTI Allocation (2) and (4)
· Cell Update handling with “not” unique GW-RNC-Id used for U-RNTI Allocation (6)
2.2.1 Cell Update handling when unique RNCID-for-HNB is used for U-RNTI Allocation 

2.2.1.1 Alternative 1: RNCID-for-HNB for each Neighbor kept at HNB
The signaling sequence of this method can be shown as below: 
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Routing Information 

   - HNB-s Infomation : GW-RNC-Id and Cell ID

URNTI

Include relevant IEs to enable Target HNB to encode Uu message

Based on URNTI, HNB 

identifes the right UE

Based on HNB-s Information, HNB-GW 

identifes the right HNB

From the Neighbour Information table retrieves

the GW-RNC-Id and CELL ID associated with the

RNCID-for-HNB

-Decodes the RNCID-for-HNB  part of URNTI

- Identifies this as a roaming UE

Routing Information 

   - HNB-s Infomation : GW-RNC-Id and Cell ID

   - HNB-t Infomation : GW-RNC-Id and Cell ID

URNTI

Include relevant IEs to enable Target HNB to encode Uu message

- URNTI

- Cell Update Cause

Routing Information 

   - HNB-t Infomation : GW-RNC-Id and Cell ID

URNTI

Include relevant IEs from Cell Update message

Routing Information 

   - HNB-t Infomation : GW-RNC-Id and Cell ID

   - HNB-s Infomation : GW-RNC-Id and Cell ID

URNTI

Include relevant IEs from Cell Update message

URNTI Allocated based on RNCID-for-HNB

MSC F2F_CELL_FACH_RNCID_for_HNB_at_HNB_MSC

RRC Cell Update Confirm

XXX

XXX

RRC Cell Update

XXX

XXX


In this scenario, Target HNB decodes the RNCID-for-HNB of the Source HNB from the URNTI. Based on the RNCID-for-HNB, Target HNB retrieves the GW-RNC-Id and CELL ID of the Source HNB from the neighboring cell table kept at the Target HNB.
Target HNB sends the Cell Update IEs in some message to HNB-GW. This message can be either new HNBAP message or existing RNSAP message. HNB-GW based on GW-RNC Id and CELL ID forwards the message to right Source HNB. Source HNB then checks the URNTI and identifies the UE. Source HNB sends all necessary IEs required for encoding RRC CELL UPDATE CONFIRM to the Target HNB via HNB-GW.

Proposal 1a: HMS shall send RNCID-for-HNB of all the neighboring HNBs to each HNB during discovery procedure as well as when there is a change in neighboring information.

Proposal 1b: New HNBAP messages shall be introduced or existing RNSAP message shall be used for Target HNB and Source HNB interaction.
The neighbor information has dynamic nature. Every time the neighbor information change, the HMS needs to send the updated neighbor information to each HNB. 
2.2.1.2 Alternative 2: RNCID-for-HNB for each Neighbor kept at HNB-GW
Alternative 1 suffers from fact that frequent update of neighbour information may be required. The bottleneck in Alternative 1 is having RNCID-for-HNB of all current neighbors. This can not be ensured because of delay in HMS signaling in updating the neighbour information.
In Alternative 2, 

· RNCID-for-HNB is sent to HNB-GW in HNBAP HNB REGISTER REQUEST. 

· There is one to one mapping between RNCID-for-HNB and the Cell ID as the Cell ID is unique in PLMN and HMS ensures neighboring HNBs do not have the same RNCID-for-HNB.

· Target HNB, decodes the RNCID-for-HNB from UNRTI and sends RNCID-for-HNB to the HNB-GW

· HNB-GW can route the CELL UPDATE message to right Source HNB

· …

Alternative 2 introduce new IE SRNC ID in HNBAP HNB REGISTER REQUEST message

HNB REGISTER REQUEST

	PARAMETER
	PRESENCE
	RANGE
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	HNB Identity
	M
	
	9.2.2
	
	YES
	reject

	HNB Location Information
	M
	
	9.2.3
	
	YES
	reject

	PLMN-ID
	M
	
	9.2.14
	
	YES
	reject

	Cell-ID
	M
	
	9.2.25
	
	YES
	reject

	LAC
	M
	
	9.2.11
	
	YES
	reject

	RAC
	M
	
	9.2.12
	
	YES
	reject

	SAC
	M
	
	9.2.13
	
	YES
	reject

	SRNC ID
	M
	
	x.x.x.x
	HNB encodes the RNCID-for-HNB received from HMS. HNB-GW shall use this SRNC ID for U-RNTI Allocation
	YES
	reject

	CSG-ID
	O
	
	9.2.27
	
	YES
	reject


Proposal 1c: HNB sends RNCID-for-HNB received from HMS to the HNB-GW in HNBAP HNB REGISTER REQUEST message. HNB-GW shall use this RNC ID for U-RNTI management

The signaling sequence of this method can be shown as below: 
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Routing Information 

   - HNB-t Infomation : RNCID-for-HNB (101)

   - HNB-s Infomation : RNCID-for-HNB (100)



URNTI

Include relevant IEs to enable Target HNB to encode Uu message

Routing Information 

   - HNB-t Infomation : RNCID-for-HNB (101)

   - HNB-s Infomation : RNCID-for-HNB (100)

URNTI

Include relevant IEs to enable Target HNB to encode Uu message

Routing Information 

   - HNB-t Infomation : RNCID-for-HNB (101)

   - HNB-s Infomation : RNCID-for-HNB (100)

URNTI

Include relevant IEs from Cell Update message

Based on URNTI, HNB 

identifes the right UE

Based on HNB-s Information, HNB-GW 

identifes the right HNB

Routing Information 

   - HNB-t Infomation : RNCID-for-HNB (101)

   - HNB-s Infomation : RNCID-for-HNB (100)

URNTI

Include relevant IEs from Cell Update message

RNCID-for-HNB (e.g. 101)

RNCID-for-HNB(e.g. 100)

URNTI Allocated based on RNCID-for-HNB

- URNTI

- Cell Update Cause

-Decodes the RNCID-for-HNB  part of URNTI

- Identifies this as a roaming UE

MSC F2F_CELL_FACH_RNCID_for_HNB_at_GW_MSC

RRC Cell Update Confirm

XXX

XXX

XXX

XXX

HNBAP HNB REGISTER ACCEPT

HNBAP HNB REGISTER REQUEST

HNBAP HNB REGISTER ACCEPT

HNBAP HNB REGISTER REQUEST

RRC Cell Update


Proposal 1d: New HNBAP messages shall be introduced or existing RNSAP message shall be used for Target HNB and Source HNB interaction.
2.2.2 Cell Update handling when unique GW-RNC-Id is used for U-RNTI Allocation 

Unique GW-RNC-Id can be extracted from the U-RNTI reported in CELL UPDATE message. This GW-RNC-Id (together with the Cell ID in the neighbor information table, in case uniqueness is limited to vicinity) is used for routing purposes i.e. to identify the correct Source HNB. The Source HNB will then identify the UE based on URNTI. In this approach, HNB-GW is unaware of URNTI.

HNB-GW can identify the correct Source based on GW-RNC-Id, decoded by the Target HNB from URNTI analysis. The signaling sequence is shown below:
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Routing Information 

   - HNB-s Infomation : GW-RNC-Id and Cell ID

URNTI

Include relevant IEs to enable Target HNB to encode Uu message

Routing Information 

   - HNB-s Infomation : GW-RNC-Id 

   - HNB-t Infomation : GW-RNC-Id  

URNTI

Include relevant IEs to enable Target HNB to encode Uu message

Routing Information 

   - HNB-t Infomation : GW-RNC-Id  

URNTI

Include relevant IEs from Cell Update message

Routing Information 

   - HNB-t Infomation : GW-RNC-Id  

   - HNB-s Infomation : GW-RNC-Id  

URNTI

Include relevant IEs from Cell Update message

Based on URNTI, HNB 

identifes the right UE

Based on HNB-s Information, HNB-GW 

identifes the right HNB

-Decodes the GW-RNC-Id part of URNTI

- Identifies this as a roaming UE

- URNTI

- Cell Update Cause

No Information of URNTI is kept

URNTI Allocated based on GW-RNC-Id

MSC F2F_CELL_FACH_Unique_GW_RNC_Id_MSC

RRC Cell Update Confirm

XXX

XXX

XXX

XXX

RRC Cell Update


 The unique GW-RNC-Id can be allocated to a HNB in two ways:

1. HNB-GW sends each HNB a different GW-RNC-Id but maintains single RNC ID towards CN i.e. CN sees the HNBs within a HNB-GW as one RNC. HNB-GW replaces the GW-RNC-Id send in RANAP messages from HNB with the RNC ID known by the CN and vice versa.

2. HNB-GW sends each HNB a different GW-RNC-Id which is also known to the CN. The CN sees each HNB as individual RNCs. Operators may not like this kind of RNC ID assignment.

Proposal 2a: New HNBAP messages shall be introduced or existing RNSAP message shall be used for Target HNB and Source HNB interaction.
2.2.1 Cell Update handling when not unique GW-RNC-Id is used for U-RNTI Allocation 

In this case, HNB-GW assigns the URNTI as mentioned Section 2.6 of [3]. The Cell Update message is handled as below (logically same as [2]):
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URNTI

Include relevant IEs from Cell Update message

URNTI

Include relevant IEs to enable Target HNB to encode Uu message

URNTI

Include relevant IEs to enable Target HNB to encode Uu message

URNTI

Include relevant IEs from Cell Update message

Based on URNTI, HNB 

identifes the right UE

Based on URNTI, HNB-GW 

identifes the right HNB

-Decodes the GW-RNC-Id part of URNTI

- Identifies this as a roaming UE

- URNTI

- Cell Update Cause

HNB-GW allocates/manages U-RNTI

URNTI Allocated based on GW-RNC-Id

MSC CellUpdate_Handling_in_Rel9_URNTI_managed_by_GW_MSC

XXX

XXX

RRC Cell Update Confirm

XXX

XXX

RRC Cell Update


Proposal 3a: New HNBAP messages shall be introduced or existing RNSAP message shall be used for Target HNB and Source HNB interaction.
2.2.3 Comparison of different cases

	Comparison Item
	Cell Update handling when

	
	unique RNCID-for-HNB is used for U-RNTI Allocation
(Alternative 1)
	unique RNCID-for-HNB is used for U-RNTI Allocation
(Alternative 2)
	unique GW-RNC-Id is used for U-RNTI Allocation
	not unique GW-RNC-Id is used for U-RNTI Allocation

	Complexity
	Very complex due to dynamic nature of neighbor relation (()
	Elegant solution  (()
	Not complex  (()
	Not complex  (()

	Requirement of New HNBAP messages or limited support of existing RNSAP message
	Required (()
	Required (()
	Required (()
	Required (()


3 Proposal
Proposal 1a: HMS shall send RNCID-for-HNB of the all the neighboring HNBs to each HNB during discovery procedure as well as there is change in neighboring information.
Proposal 1b/1d/2/3: New HNBAP messages shall be introduced or existing RNSAP message shall be used for Target HNB and Source HNB interaction.
Proposal 1c: HNB sends RNCID-for-HNB received from HMS to the HNB-GW in HNBAP HNB REGISTER REQUEST message. HNB-GW shall use this RNC ID for U-RNTI management
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