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Introduction:

The UL delay estimation at Node B is used to determine UE location. This measurement must be correlated with the UE’s current timing advance to calculate the actual UL propagation delay. It is also beneficial to know the exact frame TA will take effect so that TA failures can be quickly recovered and layer three signalling overhead can be reduced.

Discussion:

In the TDD Physical Layer Procedures specification (25.224 revision 3.2.0) it is stated that “Upon receiving the TA command the UE shall adjust its transmission timing according to the timing advance command at the beginning of the next frame that fulfils the SFN Mod20 = 0 criteria and which does not occur sooner than 10 frames after the TTI period for the DCCH carrying the timing advance command ended.”. This delayed and periodic updating is intended to allow for co-ordination of the UE’s Timing Advance (TA) and the Node B’s Timing Deviation (TD) measurement, and to support impulse response averaging.

This method of scheduling TA adjustments in the UE so that TD measurements in Node B can be correlated with the absolute TA for the frame being measured is problematic. The duration of the 200ms period (SFN mod 20 = 0) and 10 frame DCCH reception delay is intended to allow for the TA signalling to complete. This is difficult to accomplish since it requires the S-RNC, Node-B and UE be in phase with respect to this TA adjustment cycle. If the S-RNC initiates the procedure too early the pervious TA period is used and if the S-RNC is too late the current TA period is missed and the adjustment will be performed in the following cycle. 

In order for the TA adjustment to occur on the correct period the S-RNC will need to delay generation of TA commands until processing in the UE for previous period has expired. Varying propagation delays, especially in the Cell FACH case further complicates this scheduling in the RNC.

The proposed solution is for the S-RNC to explicitly specify the SFN the UE transmission will be adjusted in the TA command. Additionally, it is proposed that all Node-B TD measurements reported to the RNC specify the CFN in which the timing deviation measurement was performed. This allows for the S-RNC to specify the moment of TA adjustment based on the estimated time of arrival at the UE without having to take into account a set periodic interval and associated delay. In addition to co-ordinating the TA adjustment and TD measurement for location services, It also provides the ability for the S-RNC to verify the TA adjustment was performed correctly to determine if either retransmission of the TA command is needed or if further adjustment is necessary.

In order not to effect the Node-B physical layer impulse response averaging function Node-B is also informed by the S-RNC of the SFN in which the TA adjustment will take place. This allows the possibility to support a sliding window that takes into account the TA adjustment within the averaging period, rather then only allowing continuous repetitive period averaging. This ability always exists in the UE.

Additionally, because of location services the USCH timing advance has to be performed in the SRNC, since the SRNC must be aware of any timing advance adjustment.

Conclusion
Due to the above listed problems the following is necessary:

1. 25.427 - CFN needs to be added in the timing deviation control frame.

2. 25.425 - CFN needs to be added in the RACH data frame

3. 25.425 – CFN and Timing deviation need to be added to the USCH data frame

4. 25.427, 25,435, 25.425 – Control frame from S-RNC to node B is needed to signal node B about timing advance applied.
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