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1. Introduction

In 3GPP TSG-RAN WG1 #47 meeting, CPC CR to 25.214 was approved. In this document, we discuss the criteria of checking synchronization status. Two modification alternatives to improve the synchronization status checking criteria in UL DTX mode are described for discussion.
2. Synchronization criteria currently in CPC TS25.214 CR
In [1], if UL DTX mode=1, UE estimates the quality of the previous transmitted 240 slots TPC field of the F-DPCH to be better or worse than a threshold, and reports downlink synchronization primitives. 
Currently two discontinuous uplink DPCCH patterns, UE_DTX_cycle_1 and UE_DTX_cycle_2, are defined, which have configurable values. Due to the discontinuous transmission in UL DTX mode, the report of synchronization primitives will need more time, even too long to finish estimating the TPC field quality of previous 240 transmitted slots. According to CPC parameters configuration in [2], if UE_DPCCH_burst1 is configured to 1 subframe, the time window of checking of synchronization status with UE_DTX_cycle1 will be about 160ms-3.2s. And if UE_DPCCH_burst2 is configured to 2 subframes, the time window with UE_DTX_cycle2 will be about 320ms-12.8s. Besides, for the long checking time window, the earlier estimated slots which are present, e.g. several seconds ago, are not so much useful to check current synchronization status. On the other hand, there are not enough slots to be estimated with such short checking time window as 160ms in UL DTX mode. The following alternatives are proposed to tradeoff between the checking time delay and reliability.
3. Alternative solutions for synchronization criteria 
As discussed above, the alternative solutions may be needed to reduce the synchronization checking time window and keep reliability:
1. When UL_DTX_mode=1, UE estimates the quality of the TPC fields of the F-DPCH from the serving HS-DSCH cell over the previous N_DTX_SYNC_CHK slots in which the TPC symbols are known to be present.  N_DTX_SYNC_CHK is configurable by higher layers from 0 to 240 slots, e.g. 30, 60, 120, 180, 240. 
2. When UL_DTX_mode=1, UE estimates the quality of the TPC fields of the F-DPCH from the serving HS-DSCH cell during previous T_DTX_SYNC_CHK ms in which the TPC symbols are known to be present. T_DTX_SYNC_CHK is configurable by higher layers, which is more than 160ms, e.g. 320ms.                                   
3. When UL_DTX_mode=1, UE estimates the quality of the TPC fields of the F-DPCH from the serving HS-DSCH cell over the previous N_DTX_Cycle_SYNC_CHK transmission patterns in which the TPC symbols are known to be present. N_DTX_Cycle_SYNC_CHK could be configurable by higher layers from 1 to 255, e.g. 1, 2. 
The 3 alternatives would be equivalent:
N_DTX_SYNC_CHK= N_DTX_Cycle_SYNC_CHK * (3*UE_DPCCH_burst)= T_DTX_SYNC_CHK/ (2*UE_DTX_cycle)
NOTE: UE_DPCCH_burst and UE_DTX_cycle are in subframes, T_DTX_SYNC_CHK is in milliseconds. 

In order to guarantee checking reliability, the shortest time window should be at least 160ms if applying the above solutions. 
4. Conclusion

Synchronization criteria in current CPC TS25.214 CR were considered. Alternatives were described to avoid long synchronization time window in UL DTX mode. All alternatives would make the amount of estimated slots configurable to tradeoff between the checking time delay and reliability. Only small changes to the current agreed CR to 25.214 and 25.331 would be needed, by simply introducing a new configurable parameter to 6C (25.214) and 10.3.6.yb (25.331). 
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