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1 Introduction

Given the large number of changes necessary in TS 25.467 and TS 25.469 necessary to introduce CELL_FACH, CELL_PCH and URA_PCH mobility support for HNBs, this paper describes and justifies in the detail the proposed changes both in Stage 2 [1] and in Stage 3 [2].
2 List of changes
The changes proposed in [1, 2] are reported together with the reasons for change in the following table.
	Change  #
	Description
	Reference in Stage 2/3 CRs.
	Reason for change

	1
	Addition of CELL_FACH Mobility Support IE
	During HNB registration. 

Stage 2: Sec. 5.2.2, step 4. 

Stage 3: Sec. 8.2.2, 9.1.3, 9.2.aa.
	This is needed to indicate, during HNB registration, to HNB-GW the capability of HNB to support CELL_FACH, CELL_PCH, URA_PCH mobility.
Stage 2: Sec. 5.2.2 and Stage 3: Sec. 8.2.2: procedural text.

Stage 3: Sec. 9.1.3: changes to the HNB REGISTER REQUEST message (addition of the new IE in the message).

Stage 3: Sec. 9.2.aa defines the new IE.

	2
	Addition of Additional Neighbour Information (i.e., Neighbour Identity List IE, URA Identity IE, HNB Capacity IE) 
	During HNB registration. 

Stage 2: Sec. 5.2.2, step 4.

Stage 3: Sec. 8.2.2, 9.1.3, 9.2.mm, 9.2.dd, 9.2.ii.
	HNB can optionally indicate neighbour info to HNB-GW, who, in turn, can use it for (smart) assignment of S-RNTI prefixes (e.g., the HNB-GW can assign the same S-RNTI prefixes to different HNBs assuming the HNBs are not neighbours or are overlapping with different macro cells).
Stage 2: Sec. 5.2.2 and Stage 3: Sec. 8.2.2: procedural text.

Stage 3: Sec. 9.1.3: changes to the HNB REGISTER REQUEST message (addition of the new IEs in the message).

Stage 3: Sec. 9.2.dd defines the new URA Identity IE.
Stage 3: Sec. 9.2.ii defines the new HNB Capacity IE (so that the HNB-GW assigns a proper S-RNTI (large enough for the HNB capacity) without wasting precious bits.

Stage 3: Sec. 9.2.mm defines the Neighbour Identity IE (containing either an HNB or an RNC identity).

	3
	Addition of S-RNTI Prefix IE
	During HNB registration. 

Stage 2: Sec. 5.2.2, step 5.

Stage 3: Sec. 8.2.2, 9.1.4, 9.2.bb.
	HNB-GW assigns to capable HNBs the S-RNTI Prefix. The HNB uses it when assigning U-RNTIs to UEs.

Stage 2: Sec. 5.2.2 and Stage 3: Sec. 8.2.2: procedural text.

Stage 3: Sec. 9.1.4: changes to the HNB REGISTER RESPONSE message (addition of the new IE in the message).

Stage 3: Sec. 9.2.bb defines the new IE (S-RNTI Prefix).

	4
	Introduction of HNB to HNB CELL_FACH etc. mobility
	New message flow. 

Stage 2, Sec. 5.7.x
	It is needed to describe the new message flow for HNB to HNB CELL_FACH etc. mobility

	4.a
	Introduction of U-RNTI Query
	New procedure.

Stage 2: Sec. 5.7.x, Step 3

Stage 3: Sec. 8.xx; 9.1.xx, 9.1.yy
	If during CELL_FACH etc. mobility the target HNB cannot retrieve the source node by the U-RNTI indicated by the UE, it needs to query the HNB-GW. If the HNB-GW recognizes the U-RNTI, it will provide the source HNB or the source RNC identity. If it does not recognize it, it will indicate “unknown U-RNTI”.
Stage 2: Sec. 5.7.x, Step 3 and Stage 3: Sec. 8.xx: procedural text.
Stage 3: Sec. 9.1.xx and 9.1.yy: see below.

	4.a.1
	Introduction of message  U-RNTI QUERY REQUEST 
	New Message.

Stage 3: 9.1.xx, 9.2.gg.
	Sec. 9.1.xx: Definition of a new request message needed. The request message includes the U-RNTI the target HNB queries the GW about.
Sec. 9.2.gg defines the new U-RNTI IE.

	4.a.2
	Introduction of message  U-RNTI QUERY RESPONSE message
	New Message.

Stage 3: 9.1.yy, 9.2.40, 9.2.bb, 9.2.dd, 9.2hh
	Sec. 9.1.yy: Definition of a new response message needed. The response message can indicate a HNB identity, an RNC identity or unknown U-RNTI.
Sec. 9.2.40 is used to indicate the HNB identity (HNB Configuration Info IE, now also including 9.2.bb – S-RNTI prefix IE – and 9.2.dd – URA identity IE).
Sec. 9.2.hh defines the new Unknown U-RNTI Indication IE within new message.

	5
	Provision of S-RNTI prefix values of neighbour HNBs supporting CELL_FACH.
	During HNB Configuration Transfer. 

Stage 2, Sec. 5.8.

Stage 3, Sec. 8.10.2.
	Without this info, a new HNB connected to a HNB-GW would not be able to support CELL_FACH mobility with his (already deployed) neighbours.
Stage 2: Sec. 5.8 and Stage 3: Sec. 8.10.2: procedural text.

	6
	(Optional) provision of list of HNBs belonging to the same URA.
	During HNB Configuration Transfer. 

Stage 2: Sec. 5.8.

Stage 3: Sec. 8.10.2, 9.1.19, 9.2.40.
	If HNBs belong to the same URA, it is beneficial to have a Iurh interface established for each pair of HNBs belong to the URA. In order to do that, the HNB-GW provides a HNB with the list of HNBs belonging to its URA during HNB Configuration Transfer (assuming that the HNB previously provided its URA during registration).
Stage 2: Sec. 5.8 and Stage 3: Sec. 8.10.2: procedural text.

Stage 3: Sec. 9.1.19: changes to the HNB CONFIGURATION TRANSFER RESPONSE (introduction of a new Neighbour necessary to provide information about the HNBs belonging to the same URA of the HNB that triggered the Configuration Transfer).

Stage 3: Sec. 9.2.40: extension to the HNB Configuration Information to include also the S-RNTI prefix of the HNBs belonging to the URA of the HNB triggering the Conf. Transfer.

	7
	Introduction of HNB to RNC CELL_FACH etc. mobility
	New message flow. 

Stage 2, Sec. 5.11.x
	It is needed to describe the new message flow for HNB to RNC CELL_FACH etc. mobility.

	7.a
	
	Note in Step 3 of Stage 2, Sec. 5.11.x
	It assumed the RNC may be able to determine whether or not the source HNB supports CELL_FACH etc. mobility. It is not specified in the Stage 2 or Stage 3 how this is done (e.g., via pre-configuration).

	8
	Introduction of RNC to HNB CELL_FACH etc. mobility
	New message flow. 

Stage 2, Sec. 5.11.y
	It is needed to describe the new message flow for RNC to HNB CELL_FACH etc. mobility

	8.a
	
	Stage 2, Sec. 5.11.y, Step 3.
	It is assumed the target HNB can distinguish the UE is coming from an RNC towards which an Iurh interface has already been established. If the Iurh interface has not been established yet, the target HNB may alternatively establish the Iurh interface or terminate the procedure.


3 Conclusion and proposals

This short paper reported the proposed changes in [1, 2] necessary to introduce CELL_FACH, CELL_PCH and URA_PCH mobility support between HNBs and between HNB and RNC, together with the reasons for change.

Proposal: it is proposed to agree on the related Stage 2 [1] and Stage 3 [2] CRs.
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