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1
Introduction

In the past, the UE behaviour in different out of service scenarios was discussed in RAN2, based on findings in real networks, in those the main problem were that  the RRC state of the UE and RNC was unsynchronised. These discussions concluded that the T317 was set to infinity and UE shall maintain the RRC connection until it cannot perform periodic cell update based on T305. 

However, recent findings in real networks, so that UE behaviour in out of service (OOS) scenarios is not really coherent in all cases, and therefore we discuss these scenarios in this contribution, share our understanding of the specification and propose some clarifications to specifications.  

2
Discussion

Scenario 1: General reconfiguration in CELL_FACH state 

1. The network performs any reconfiguration procedure (Radio bearer reconfiguration, Physical Channel Reconfiguration procedure, Security mode command, or UTRAN mobility information, etc). The UE is kept in the CELL_FACH state or it is to be moved from CELL_FACH state to CELL/URA_PCH state. 

2. The UE is able to receive the reconfiguration but either when sending RLC Ack to the reconfiguration message or when sending the response message (complete or failure), the UE detects that current cell is not any more suitable 

3. UE finds the service again by founding the cell where it was when it received the reconfiguration message

In our understanding the specification is very clear for this scenario. If the time when the UE does not have suitable cell (point 2) is under 4 seconds, the UE has not met the out of service criterion and may continue the transmission on SRBs (RLC ACK or the complete/failure message on SRB2).

However, if the UE has not found suitable cell in 4 seconds, it has to consider that OOS criterion is met, as the ongoing reconfiguration procedure does not effect the UE requirement to monitor OOS criterion. In this case the UE shall perform the cell update procedure and receive cell update confirm before continuing the transmission of the RLC ACK of reconfiguration message or the complete/failure message for reconfiguration message, independently is the new cell the same or different where the UE was selected before entering to OOS.

Even though it is not defined in specification that the UE shall consider the C-RNTI as invalid when entering to the OOS state, we think that following is the intension of the specifications:

1) The UE shall monitor the OOS criterion also during ongoing reconfiguration procedure

2) When entering to the OOS the current C-RNTI shall be considered as invalid and suspend all transmission on SRB2

3) When entering from OOS to in service again the UE shall perform cell update before continuation of ongoing reconfiguration procedure

4) Restart SRB2 transmission only after receiving new C-RNTI in CELL Update confirm message

Allowing the UE immediately to continue the transmission of the SRB#2 after sending the cell update, in the case that the UE comes in to service in the same cell where it was when detecting the out of service, would make the cell update and cell update confirm procedure quite useless for the UTRAN, as the network would have to keep the C-RNTI and all L2 resources until T305 expires, just for the case that the UE comes back to the very same cell. 

Clearly more robust and coherent specification and UE behaviour can be achieved by clarifying that UE consider C-RTNI as invalid when entering to OOS and shall suspend SRB#2 until receiving new U-RNTI in cell update confirm, removing the special case in-service – out of service – in service occurring in the same cell. 

Scenario 2:  Reconfiguration from CELL_DCH to CELL_FACH

1. The network performs the e.g. RRC: Physical channel reconfiguration procedure to remove existing radio links and move to UE in CELL_FACH state. The RNC provides the target cell for UE for CELL_FACH operation by sending C-RNTI and primary CPICH info and the carrier frequency of the target cell.

2. UE starts the cell selection as specified 8.2.2.3 of 25.331, but cannot find the target cell given by the RNC. 

3. UE starts scanning all the frequencies but does not find any suitable cell

4. UE finds the service again by founding the cell which was given by the RNC as the target cell for CELL_FACH operation. 

The current specification is very clear in the point that if UE finds other cell than given by the RNC as target cell for RRC operation, the UE shall start cell update procedure before sending the physical channel reconfiguration complete message. However the specification does not clearly state how long the C-RNTI can be considered as valid if the UE selects the same cell as targeted by the network.

As the UE is moved to CELL_FACH state, our understanding of the specifications is that the OOS criteria in point 2 should be consider by the UE, even though not clearly stated in 25.331. This behaviour comes very clear from TS25.133 subclause 5.2.2.3 where UE is mandated to consider being out of service if no suitable cell is found. Although there is not time defined for this, it is realistic UTRAN behaviour to wait some reasonable time, which gives UE enough time to perform cell selection, read the BCCH, and send reconfiguration response message on RACH, and if reconfiguration complete message is not received in that time consider the UE being out of service.

However, as discussed in previous section, to achieve robust and reasonable UE behaviour, the UE, when detecting the OOS, shall consider the C-RNTI as invalid and perform cell update procedure before sending the physical channel reconfiguration complete after finding suitable cell, even if the found suitable cell is the same as the target cell given by the UTRAN. 

3
Proposal to clarify the situation:

Even thought, one may think that UE actions in above scenarios are clearly defined in the TS25.331, the reality has shown to be otherwise. Therefore we consider that following enhancements could be made: 

1. Define more clearly in 25.331 in subclause 7.2.2. that when UE is in service the UE shall monitor OOS criteria also during ongoing reconfiguration procedures in CELL_FACH state

2. Define that UE shall consider the current C-RNTI always as invalid when it enters to "out of service" state.

4
Conclusions

It is proposed to discuss the problem and agree way forward. Nokia is happy to draft the necessary CRs based on the discussion.

