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1
Introduction

3GPP Rel-7 has introduced the enhanced FACH (E-FACH), and Rel-l 8 has introduced the enhanced RACH (E-RACH) feature, thus allowing UE and UTRAN to use HSPA channels in uplink and downlink directions to improve end user experience. If both the UE and the UTRAN support E-FACH (as per Rel-7) or E-RACH/E-FACH (as per Rel-8), then UTRAN provides the correspondent Radio Bearer (RB) Mapping for each established Radio Bearer and other parameters to the UE.

It is possible that a UE supporting E-RACH/E-FACH is in the RNC border area, where the serving RNC does not support E-RACH/E-FACH, while the Target RNC supports these features. If the UE is in the URA_PCH state upon moving to Target RNC, then it has been observed a problem with finishing the SRNC Relocation procedure.

2
Summary of the problem

As mentioned in the introduction part, it is possible that a UE supporting E-RACH/E-FACH is in the RNC border area, where the serving RNC does not support E-RACH/E-FACH. In this case, since the serving RNC does not support E-FACH/E-RACH, a UE does not have the RB Mapping for E-RACH/E-FACH.  In this scenario, if a UE in Cell_FACH/Cell_PCH moves to another RNC area where these features are supported and activated, the UE selects E-RACH/E-FACH itself after decoding the SIBs. Target RNC later provides all other needed parameters for UE to use E-RACH/E-FACH in Cell_FACH state during the SRNS relocation procedure.

However, there is problem in this scenario above if the UE is in the URA_PCH state in the Source RNC that does not support E-RACH/E-FACH, and the UE moves to another RNC that supports E-RACH/E-FACH.  When the UE sends URA UPDATE to UTRAN with cause value “change of URA”, UTRAN can send the URA UPDATE CONFIRM message to the UE including new U-RNTI, C-RNTI, H-RNTI and E-RNTI, but it cannot provide the RB Mapping for the radio bearers to let UE complete the SRNS relocation procedure. This would result to situation when the UE could accept the SRNS Relocation procedure and update new U-RNTI, it will not be able to transmit the UTRAN Mobility Information Confirm message to the UTRAN. In case of E-FACH/RACH combination supported by the network, the UE cannot receive the DL RLC acknowledgment on SRB2 for the response message sent on the R99 RACH channel. The worse thing is that TS 25.331 does not provide any protection mechanism for such a scenario potentially resulting in deadlock between a UE and the network.

Proposal: Address the scenario when a UE stays in the URA_PCH state and moves from the RNC with the R99 FACH/RACH channels towards the RNC that supports E-FACH/E-RACH.

3
Solutions

In this section, we present at a coarse level a few potential solutions that RAN2 can consider to address the problem mentioned above. 

· Network releases a connection

As briefly discussed during the RAN2#83 meeting, one of the possible solutions, which was also discussed during Rel-8, is to let the network to release the connection. That will initiate a new connection establishment process at the UE side, whereupon a UE will receive all the necessary information from a new cell. The drawback of this approach is that releasing a connection potentially introduces disruptions into data communication. In the worse case, a UE moving around the cell border will experience constantly such a situation creating unnecessary connection release/establishment ping-pongs. 

· A UE initiates CELL UPDATE procedure instead of URA UPDATE

If a UE in URA_PCH notices change of URA from the SYSTEM INFORMATION BROADCAST and notices that E-RACH/E-FACH or only E-FACH is enabled in the target cell, but the UE does not have the E-FACH/E-RACH RB mapping options, then the UE sends CELL UPDATE message to the UTRAN instead of URA UPDATE message. When the target RNC receives CELL UPDATE message, it can include the RB mapping options to the CELL UPDATE CONFIRM message. Such an approach requires only procedural changes and can be also early implementable by a UE.

· Addition of reconfiguration IEs in the URA UPDATE CONFIRM message

The URA UPDATE CONFIRM message could be modified to introduce “RB information to reconfigure list” / ”RB information to be affected list“, which shall then include the RB mapping options. Of course, that will involve ASN.1 changes and can be applicable only to the latest releases.

4
Conclusion

In this discussion paper we have presented a problem with the SRNC relocation in case the source cell has the R99 FACH/RACH configuration, while the target one has E-FACH/E-RACH. 

Proposal: Address the scenario when a UE stays in the URA_PCH state and moves from the RNC with the R99 FACH/RACH channels towards the RNC that supports E-FACH/E-RACH.

In [1], we present a Rel-11 CR that implements a solution when a UE initiates the CELL UPDATE procedure instead of URA UPDATE.
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