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1. Overall Description: 

RAN1 thanks RAN2 for their LS on «Synchronisation of Reconfiguration with activation time “now”» [1]. RAN1 has been discussing the proposed technique for synchronization upon the detection of the uplink scrambling code change.

The issues as lack of power control, possible synchronisation loss or possible data loss have been identified to be closely related to the delay for detection by the Node B. This delay is linked to the received UL DPCCH SIR level. A low SIR level results in a long detection delay. This could be overcome, e.g. through a temporary SIR target increase without additional functionality in the UE. Although there is additional processing required by the Node B to detect the two scrambling codes, from RAN1 perspective this proposal is possible with certain implications highlighted in the answers below, without requiring new definitions of the UE behaviour. Therefore there is no expected impact to RAN1 specifications.

Some alternative proposals (reconfiguration start signalled by the UE via TFCI or FBI) that address the drawbacks mentioned above have been discussed [3]. However, these proposals require new UE behaviour and can thus not be supported by Rel 99 UEs.

RAN1 would like to provide the following answers to the RAN2 questions:

Q1) RAN2 would like to understand how long it would typically take for the NodeB to detect the use of the new uplink scrambling code by the UE that would trigger the switch to the new configuration, and whether the possible SHO affects the capability of the Node B to detect the change in the scrambling code.

· Delay for detection:

The delay depends mainly on the received SIR level and the Node B implementation. In the scheme described by RAN2 and also in [2] the Node B knows that the new scrambling code and the previous scrambling code are transmitted from the same UE. This means that channel impulse response information is already available in the Node B, which facilitates the detection. At high SIR levels, it may be possible to detect the scrambling code change within a frame or less, but at low SIR levels, several frames might be needed. As a way to avoid long detection delay, the Node B could increase temporary the SIR level.

· SHO impact:

All Node Bs will start searching for the new configuration. As the SIR level experienced in Node B will statistically and on average be lower in SHO than in non-SHO, the detection may take longer time.

Q2) Also RAN2 would be interested in understanding how long the UE would continue the transmission if it does not receive the correct downlink slot format.

· Section 5.1.2.2.1.1 of TS 25.214 "Out of synchronisation handling" describes that the transmission in the uplink should be interrupted after 160msec.

Q3) The question on the impact of power control during the detection phase was raised during the discussion, and RAN2 would like to understand the behaviour of the UE in such a situation, especially for the UL transmission power, and the TPC commands sent by the UE.

· UL transmission power:

If the DL slot format is not changed the DL channelization code doesn’t need to be changed and then the risk for a RL failure is relatively small, since the UE keeps the DL sync.

However if a DL channelization code change is included in the reconfiguration, as proposed in [2], the UE will change its DL channelization code at the same time as it changes its UL scrambling code. This means that the UE will not be able to receive TPC commands properly from Node B until Node B has detected the new UL scrambling code and changed its DL channelization code as well. Until then, the UE transmission power will probably fluctuate randomly around a constant average level. The exact behaviour depends on the (non-standardized) UE algorithm for TPC detection. In case the UL power becomes too low due to this fluctuation, the Node B will not be able to detect the new scrambling code and a synch loss might occur. In the case the UL power fluctuates upwards, there will on one hand be increased interference to other users during the detection period, but on the other hand the Node B will probably be able to detect the new scrambling code faster resulting in a shorter detection period.

As a way to avoid the random fluctuations in UL power, the Node B could transmit the old and the new DL channelization code simultaneously during the detection period. The drawback with this solution is the increased DL interference during the detection period. During the detection period, the TPC pattern should follow the usual behaviour for radio link initialisation, with a predefined TPC pattern being transmitted on the new DL channelization code. In non-SHO this pattern could be a slowly ramping pattern, but in SHO it should be “UP” only.
· TPC commands sent by the UE:

If a DL channelization code change is included in the reconfiguration, the UE should measure a very low SIR until Node B has detected the new UL scrambling code and changed its DL channelization code as well (unless both the old and the new DL channelization code are transmitted simultaneously). During this period, the UE will send “UP” commands to Node B; if the UE implementation is according to the informative annex B in TS 25.214.

However, when UE switched to new configuration, this TPC command will not be received anyway since it is transmitted with a new scrambling code not yet detected by the NodeB. One possible solution in order to avoid DL power fluctuations is to fix the DL power (or apply a TPC reliability judgement criterion) in Node B during the detection period; this is up to the Node B implementation.

In addition to the above questions, RAN1 would like to clarify that even though the layer 1 can not guarantee the reliable decoding of the data transmitted by the UE immediately after the radio link bearer reconfiguration, the loss of data is infrequent. This ensures that the layer 3 signalling carried over the UL after the scrambling code changed is not often lost.

2. Actions:

None


3. Dates of Next TSG-RAN WG1 Meetings:

RAN1#44bis
27-31 March 2006
Athens, Greece

RAN1#45
08-12 May 2006
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