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1 Introduction 

RAN3#74 has discussed the CELL FACH Mobility support for the HNBs within the scope of Rel-11 Study Item. Further discussion happened during the post RAN3 meeting email discussions in order to evaluate various solutions for the CELL FACH Mobility support. The goal of the email discussion was to refine the comparison table for the various solutions and try to make the final recommendation/ conclusion. This contribution focuses on some more aspects related to the ongoing discussions on the Cell FACH Mobility support for HNBs.
2 Analysis of CELL FACH Mobility Solution
There are two aspects of the CELL FACH Mobility support for HNBs currently being discussed. 

(1) UE autonomous cell search for cell reselection to the CSG/ Hybrid cells

(2)  How the target HNB acquires the UE Context from the source HNB when UE moves to the target HNB.

While first topic was already discussed and it was concluded that this is something RAN2 has to complete the second topic has been discussed extensively in RAN3. If we broadly classify the available solutions on the table can be classified into three categories:
· Network based solution (three different variants available)
· UE based solution

· Handling based on DSCR

In the subsequent section we would like to focus on reducing the number of options so that RAN3 can decide on some way forward. In particular the last solution i.e. DSCR based solution [2] that come up during the previous RAN3 meeting as an alternative solution needs some closer look. It was claimed that using the DSCR to realise the CELL FACH Mobility is simplest way. The procedure of DSCR to achieve the inter HNB mobility is illustrated in the following figure [2].
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Figure 1 DSCR Method (not showing CN signalling)
1. UE sends Cell Update to the target HNB. 

2. Target HNB sends RRC CONNECTION RELEASE message with the release cause “Directed signalling connection re-establishment”. 

3. UE sends RRC CONNECTION REQUEST to target HNB with the cause “Call re-establishment”.

4. The call is re-established through the target HNB.

The source HNB releases the old RRC connection upon expiry of the timer.
The above sequence though looks simple from the RAN signalling point of view does not show the complete handling with respect to end to end signalling involving CN nodes. Therefore it is necessary to look at the DSCR based solution from the point of end to end signalling.

According to TS 23.060 (text extracted are shown in Italics):
6.1.2.4.1.1
Unsynchronous PMM states in the UE and the SGSN
In case of RRC connection release with cause "Directed Signalling connection re-establishment" or in case of an error, the PMM state of the MS and the 3G‑SGSN may lose synchronisation. In this case the MS may be in the PMM‑IDLE state while the 3G‑SGSN is in the PMM‑CONNECTED state.

Observation 1: From the NAS point of view, it can be noted that RRC Connection Release with cause "Directed Signalling connection re-establishment" is treated like an error condition where the UE and SGSN are in two different PMM states.
If the SGSN in PMM-CONNECTED state receives Iu connection establishment request from the MS, the SGSN shall ensure the new Iu connection and the existing one are for the same MS, and if so the SGSN shall process the new request and release existing Iu connection and all RABs associated with it. To ensure that the new Iu connection and the existing one are for the same MS, the SGSN may perform the security functions.
Observation 2: During the DSCR, the existing Iu connection cannot be kept for the UE. In other words, a new Iu connection is established for the UE while the old Iu connection is to be released. 
Observation 3: The SGSN may need to perform the additional security function in order to ensure that new Iu connection and old Iu connection belongs to the same UE.

The UE shall also perform a RAU procedure immediately on entering PMM-IDLE state when it has received a RRC Connection Release message with cause "Directed Signalling connection re-establishment" even if the RA has not changed since the last update. The UE shall perform a subsequent Service request procedure after successful completion of the RA Update procedure to re-establish the radio access bearer when it has pending user data to send.

Observation 4: The UE is mandated to perform the RAU procedure even if RA is not change after DSCR.
Taking into consideration of the above description, the actual end to end signalling diagram when using DSCR procedure would be as following:
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Figure 2 DSCR Method (showing end to end signalling)
The above signalling diagram (Figure 2) and the observations show that DSCR based solution incurs huge AS and NAS signalling and CN processing. Clearly, this method is much more complicated than it looks only from the RAN point of view. It must be noted that the basic purpose of Release-11 SI is to look for optimized handling for CELL FACH mobility that is long awaited since release-9. It is also important to mention that CELL FACH Mobility is given as high priority in this Study Item during the previous discussions. Therefore, while it is useful for the RAN3 to note that in the pre-Rel-11cases DSCR can be seen as a solution to handle the CELL FACH state this solution should be removed as an option for the Rel-11 CELL FACH Mobility solution.
Proposal 1: The DSCR method can be considered as temporary solution to handle CELL FACH Mobility (no need to specify anything in the specification) for previous releases, but should not be considered as a candidate solution for CELL FACH Mobility in context of Release-11 study Item.

3 Conclusion and proposal.
Proposal 1: The DSCR method can be considered as temporary solution to handle CELL FACH Mobility (no need to specify anything in the specification) for previous releases, but should not be considered as a candidate solution for CELL FACH Mobility in context of Release-11 study Item.
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