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1 Introduction

This document discuss if the CELL-FACH mobility should be supported in case of the HNB is involved in the mobility. Also discussed some agreements agreed in previous meeting and propose capture these agreements into the HNB stage 2 TS.
2 Discussion
Whether the CELL-FACH mobility should be supported in the HNB is still open. We achieved the agreement in RAN3#63bis that ‘the CELL-FACH mobility is not supported in Rel-9 for in and out-bound mobility, where a macro cell is involved.’ Another agreement was achieved at the email discussion after RAN3#64 meeting:’ No Iur interface between RNC and HNB GW for mobility in R9’.

Until now there is no conclusion on whether the CELL-FACH mobility is supported for HNB to HNB mobility. There are two cases for HNB to HNB mobility. The case 1 is inter-GW mobility and the case 2 is intra-GW mobility.
For the first case, RAN3 have agreed that on the RAN3#63bis meeting: ‘no direct interface between 3G GWs’. In this case, when the target HNB receives the CELL UPDATE procedure for mobility, the target HNB/GW cannot find the source HNB. The target HNB has to release the RRC connection for this UE. So CELL-UPDATE procedure is not supported in case 1.
Conclusion: From the agreement, we can conclude CELL UPDATE is not supported in case of inter-GW mobility and mobility where a macro cell is involved.

We have agreements that there is no direct interface between HNBs, between HNB GW and other nodes. But the agreement is not captured into the HNB stage 2 TS. It is proposed to capture the above agreement into our stage 2 TS. 
Proposal 1: Capture the agreement about Iur interface between HNBs and between HNB GW and other node into the Rel-9 stage 2 TS. The corresponding CR is in the [3].
We didn’t have conclusion if the CELL UPDATE procedure should be supported in the intra-GW case. If CELL UPDATE procedure is not supported, the HNB behavior is quite simple: after the target HNB receives the CELL UPDATE message, the target HNB just releases the RRC connection, moving the UE into IDLE state. The HNB GW doesn’t need to be involved. The below signaling is applied to case 1 and case 2:

[image: image1.emf]UE HNB GW

Cell Update

RRC Release


Figure 1: If not support CELL UPDATE in intra-GW mobility
If we support CELL UPDATE procedure in case 2, the scenario becomes a little complex. We need to consider below issues to support CELL UPDATE procedure for intra-GW mobility.
1. U-RNTI Uniqueness.

Currently, there is no mechanism to guarantee this unique so far. Though the HNBs connecting a HNB-GW sharing the same RNC-ID of the GW, it is a very rare case for two adjacent HNB assigned the same URNTI for two UEs camping on different neighbour HNBs because the capacity of URNTI is more than 1,000,000 and only several active UEs in a HNB. If we want to ensure the U-RNTI uniqueness, there are several approaches.
The First approach is Static partitioning of the U-RNTI. The 20-bit S-RNTI space could be divided among 65535 HNBs (16 bits), each allocated 16 S-RNTI values (4 bits). It is very easy to implement, e.g. the highest of 28bits of URNTI can reuse the Cell Identity of the HNB (SRNCID+CID), the leftover 4bits are used to assign SRNTI for this HNB. There are very little connected UEs in HNB (only 4 Cell_DCH support), it is not an issue for the static number of the URNTI for a HNB.
The second approach is Dynamic solutions involving HNB-GW to resolve URNTI collision discussed in [1] [4] and [5]. Each solution in the dynamic solution involving HNB-GW requires add the functionalities in HNB and HNB-GW, which increase the complexity of the system and not bring a corresponding gain. 
In the foreseen Rel-10, a direct interface may be introduced between HNBs, then the target HNB should have the capability to route the Cell-UPDATE to the source by URNTI, so only static partitioning can suitable for both HNB and HNB-GW. Static partitioning may be a good choice to resolve the problem, but this mechanism still has some limitations. As Rel-9 functionality is frozen, it is a better choice to discuss this in rel-10.
2 The Gain of support CELL-FACH mobility in case of intra-GW mobility

There is no direct interface between HNBs so far, we are wondering the gain of supporting CELL-FACH mobility. In macro architecture, it is not required to support CELL-FACH mobility in case of no-Iur connection. In HNB architecture, the Cell-FACH mobility should be considered supported by Cell UPDATE with SRNS Relocation. As we know, there are much more SRNS relocation than in current Marco network when large number HNBs is deployed to support Cell-DCH mobility. If Cell-FACH mobility is involved, the frequency of SRNS Relocations will be twice and even more. So much frequently SRNS Relocation is a big burden for current CN/GW. 
And more, the UE in Cell-FACH is only transmitting little data. If no Cell-FACH mobility is supported, the target HNB can directly reject the cell update procedure and re-establish RRC connection. There will be a little time interrupt of the connection, but maybe no connection lose or data missing because there will be a lot of mechanisms to guarantee this in application layer. So there is not a big problem without Cell-FACH mobility supporting.
3 Specification Impact
Beside the above mentioned issues, another problem is introducing impaction to the standardization. If CELL UPDATE procedure for mobility is supported in the case 2, the HNB GW needs distinguish case 1 (inter-GW mobility) from the case2 (intra-GW mobility) since the node will have different procedure for case 1 and case 2. The HNB needs to forward the CELL UPDATE message to the GW. The signaling is showed below. The description of individual step is omitted:
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Figure 2: If support CELL UPDATE in intra-GW mobility
If CELL-FACH mobility is supported in case 2, the new HNBAP procedures have to be introduced. One new message is used by the GW to reject the Cell Update in the case 1. Another new message is used by the GW to forward the Cell Update message to the source HNB.

The access control mechanism should also be considered during transmitting the Cell update message. For the normal UE access control, the HNB will get the UE CSG capability from the Initial Direct Transfer message. Then the GW or CN will perform access control based on the IMSI list or allowed CSG list. While, in above CELL UDPATE procedure, there is no Initial Direct Transfer contains UE CSG capability IE. So the normal UE access control procedure cannot be used. 

Above mentioned big changes are not possible considering the HNB WI is already closed and it is better to discuss the URNTI management and Cell-FACH mobility with the possibility of direct interface between HNBs in Rel-10. So it is proposed that 
Proposal 2: CELL-FACH mobility is not supported in case the HNB is involved in the mobility in Rel-9.
3 Proposal
It is proposed our RAN3 have agreements on the below proposals and the corresponding CR.
Propose 1: Capture the agreement about Iur interface between HNBs and between HNB GW and other node into the Rel-9 stage 2 TS. The corresponding CR is in the [3].
Proposal 2: CELL-FACH mobility is not supported in case the HNB is involved in the mobility in Rel-9.
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