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1 Introduction
R3-130023 [1] compares the two solutions on the table for supporting CELL_FACH mobility: Solution 1e (Coding of the S-RNTI by the HNB-GW) and Solution 2b (Source Cell Identification inserted in the CELL UPDATE message) of subclause 6.1.1.2.2 of [2].
The review reported in [1], however, does not cover the femto-to-macro mobility scenario. Moreover, the femto-to-macro scenario was not covered for the Source Cell Identification based solution (Solution 2b) in [2] at all. This document briefly compares the solutions compared in [1] taking the femto-to-macro mobility scenario into account. 
2 Comparison of Solutions for femto-to-macro mobility
2.1 
Coding of the S-RNTI (Solution 1e of [2])
As reported in [2], in case of femto-to-macro mobility, if the CELL UPDATE message contains the S-RNTI corresponding to the HNB-GW, the Iur message which forwards the CELL UPDATE message from the RNC to the HNB-GW should also include the macro-Cell-ID from which the CELL UPDATE message is received. The HNB-GW will then use the S-RNTI-prefix (first n bits of the S-RNTI part of the U-RNTI included in the CELL UPDATE message from the RNC) and the macro-Cell-ID to find the proper source HNB to route the message to. At this point the Source HNB and the (Target) RNC can exchange the UE Context by means of the SRNS Relocation procedure.

The procedure then ends with the RNC sending a CELL UPDATE Confirm to the UE.

The message flow of the femto to macro CELL_FACH mobility scenario is reported in Figure 1.
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Figure 1: Cell Update towards macro-RNC
Note: 
the inclusion of the CELL UPDATE message and the Macro Cell-ID in the RNSAP: UPLINK SIGNALLING TRANSFER INDICATION message does not require any change to the RNC behaviour or to the RNSAP message itself.
2.2 
Source Cell Indication (Solution 2b of [2])
While the details of Solution 2b for femto-to-macro mobility are not available in [2], most likely the high level steps consist of:
1. The UE sends the Cell Identity of the source HNB in the CELL UPDATE message to the macro RNC.
2. The macro RNC on reception of the Cell Identity should refer its local configuration to find the target HNB-GW corresponding to the Cell Identity. If the Iur interface is available towards the HNB-GW, the RNC routes the CELL UPDATE in the RNSAP: UPLINK SIGNALLING TRANSFER INDICATION message.
3. The macro RNC should also include the Cell Identity of source HNB within the same message as additional parameter, in order to allow the HNB-GW to select the correct source HNB.
4. The HNB-GW on reception of this message should route the target HNB based on the new parameter.
Impacted Network elements: UE, macro-RNC, HNB-GW.
Note: 
the inclusion of the Cell Identity of the source HNB in the RNSAP: UPLINK SIGNALLING TRANSFER INDICATION message requires a change to the RNC behaviour and to the message itself.
2.3
Comparison
Here is the comparison for both the solutions with respect to femto to macro mobility.
Coding S-RNTI (Solution 1e)
Pros

· No changes required for Iur interface and macro RNC. The Target node is identified by HNB-GW based on internal mapping. Changes are confined within Femto network elements.
Cons

· Complex management in the HNB-GW to ensure no duplication of S-RNTI.
Source Cell ID (Solution 2b)
Pros

· No limitations on numbers of HNBs/S-RNTIs usage.
· No extra management load in HNB-GW.
Cons 

· In addition to the UE changes, for femto-to-macro mobility this solution requires changes at macro RNC and Iur interface. 
Additional analysis needed for backward compatibility towards HNB-GW which does not support this additional parameter.
2.4 
Femto-to-macro mobility support for pre-Rel-12 UEs
Femto-to-macro mobility does not depend on the UE capability for CSG-cells search in CELL_FACH state because the macro-cells are configured as neighbours in system information of HNBs. Consequently, the cell update procedure will be triggered by any UE moving towards a macro network. 
In particular, for pre-Rel-12 UEs, the CELL UPDATE message will not contain the Source Cell Identity .Without such parameter it is not possible for the RNC to identify any source HNB deployed behind a HNB-GW. So the RNC will send an RRC CONNECTION RELEASE message which will result in losing the PS session continuity. Moreover if the RRC connection is released with cause set to “directed signalling connection re-establishment”, it will make the UE send a NAS: Routing Area Update message in the next RRC CONNECTION REQUEST message to update the SGSN about the change of RNC. As there will be significant percentage of pre-Rel-12 UEs, this will result in additional signalling towards the CN.
In order to avoid the release of RRC connections in the above scenario for Pre-Rel-12 UEs, the HNB-GW should have the S-RNTI prefix based solution implemented.
Observation: As femto-to-macro CELL FACH mobility does not require any additional UE capability, the CELL_FACH support will trigger cell updates from CSG capable pre-Rel-12 UEs towards the SGSN. If the network does not support the S-RNTI prefix based solution as a fallback, there will be significant increase of the signalling load at SGSN caused by these UEs
3
Conclusion

As per the comparison of solutions for femto-to-macro mobility, Solution 2b brings additional impact at macro-RNC level and Iur interfaces on top of the points mentioned in [1].
The femto-to-macro mobility does not require any additional UE capability. So if the system supports Solution 2b only, it will result in significant signalling towards SGSN for Pre-Rel-12 UEs. 
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