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 Effect of RLC-ACK on fallback

1. Introduction
It is the assumption in RAN2 that upon reconfiguration (e.g. Hard Handover), there is no requirement for a RLC-ACK transmission on the source configuration. During RAN2 #44 in Prague, this was again confirmed in [2] as reply to [1].

Nokia agrees with this, however this causes an issue with fallbacks we think should be highlighted and discussed.

2. Discussion

There are several scenarios where the RLC-ACK has an impact on the overall completion of the procedure and/or fallback, but the ones relevant to this discussion are:

a) State transition from CELL_FACH to CELL_DCH

b) State transition from CELL_DCH to CELL_FACH

c) Hard handover

d) Inter-RAT handover

Taking the example of the Inter-RAT handover, a problem appears when the UE receives the Handover From UTRAN Command message on RB2. It will immediately try to move to the GSM channel and there is no guarantee that the RLC-ACK will be returned to the UTRAN.

As specified in section 5.4.2.1-25.133, the UE would take a maximum of 190ms to complete the handover (unsynchronised case). The RNC would then eventually receive the Iu release from CN.

However, if the UE is unable to synchronise at the first attempt it will keep trying for 800ms (section 
5.4.1-25.133). If the UE is unable to synchronise after this time, it will fallback to UTRAN. However, the RB2 on the UTRAN side may have reached the maximum number of retransmissions beforehand (assuming the UTRAN uses a configuration similar to the UE), and it will release the channel. Unavoidably, the fallback will fail and the UE will end up in Idle mode. 

The same problem could also occur in the successful case, although it is less likely because the times involved are shorter.

In addition, a similar scenario could also occur in the cases a), b) and c) above. The problem is however more likely in some cases than others.

2.1 Solutions

In order to avoid a situation where the UE is unable to complete the procedure or fallback, we present a series of possibilities that would work.

2.1.1 RLC-ACK on source configuration

If the UE would be required to transmit the RLC-ACK on the source configuration, it would effectively solve the highlighted problem. However, this would be a new UE requirement and not backwards compatible, so it would mean that no solution would exist until Rel-6, which is quite unsatisfactory. This would also assume that time based polling could not be used for SRB2.

This method also is not 100% reliable because the UE never knows if the RLC-ACK has reached the UTRAN or not. Any workarounds needed to solve this unreliability problem are likely to increase the complexity of the solution significantly.

Furthermore, this would lead to incrementing the delay in the overall handover requirement which is not acceptable, taking into account that these delays were devised with service requirements taken into account - e.g. minimal voice interruption.

2.1.2 Usage of RLC-UM

The UTRAN could use SRB1 to transmit the reconfiguration/handover message. This would avoid the need for UTRAN-RLC to receive the RLC ACK. However, the Handover From UTRAN Command message can only use RLC-AM, so this would not work for all cases.

Successful transmission of RLC-UM messages is not guaranteed, so this maybe another drawback of this solution.

2.1.3 Raise the maximum number of retransmissions

This solution is a UTRAN based solution, whereby the MaxDAT parameter in UTRAN RB2 would be set high enough so that an RLC unrecoverable error would never occur. It would serve all cases where RLC-AM is used. The drawback is that if an RLC unrecoverable error actually occurred, it would take much longer until it became noticed. A possible workaround would be to change the MaxDAT parameter on the UTRAN side, before transmission of the reconfiguration/handover message.

2.1.4 Usage of activation time

If the reconfiguration message contains an activation time (e.g. for hard handover), this would give enough time for the UE to transmit the RLC-ACK on the source configuration and avoid the problem. However, this would not work in all cases (e.g. Radio Bearer Reconfiguration to move UE from CELL_FACH to CELL_DCH state). Also, for the usable handover cases, a change to the measurement triggering would be required so that the handover messages can be transmitted before the radio conditions deteriorate considerably. From an RRM point of view this may not be a simple solution.

3. Proposal

In section 2, we’ve highlighted a problem that may occur depending on UTRAN configuration and radio conditions, due to the RNC SRB2 dependancy on an RLC-ACK from a reconfiguration or handover message.

Out of the 4 solutions identified, it seems that only 2.1.3 would fix all cases and allow a workaround for all releases. However, this is obviously a UTRAN implementation issue and some solutions may provide greater benefit than others. Nevertheless, we would ask the group to debate the issue and decide whether some of these solutions are worth mentioning in either 25.331 or 25.922.
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