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Introduction

At the last TSG RAN WG1 meeting, the Samsung proposal for gated transmission of the DPCCH was adopted as a working assumption for the physical layer, pending any substantiated objection on EMC grounds. There was however, also an indication that RAN WG2 required further clarification of the upper layer issues related to the proposal. This document is intended to clarify the proposal and to answer questions raised at the last R2 meeting. 

Questions and Answers

Q1. Why is gated DPCCH transmission applied only during the Control Only Sub-state?

A1. If gated DPCCH transmission was applied when DPDCH was transmitted during the User Data Active Sub-state, there would be degradation to the user data due to the lower frequency of pilot symbols (affecting channel estimation), and TPC commands (less efficient tracking of fading environment). In order to compensate for such gating it would be necessary to increase the transmit power of the DPDCH, so any advantage in terms of reducing the power of the DPCCH would be lost. 

Q2. Would it be possible to autonomously change the gating rate (or turn it off/on) during UDAS and COS ?

A2. Such arbitrary gating would of course be possible, but would have serious implications. The receiving entity would have to be able to detect whether gating was being used, as well as the associated gating rate. That would require an increase in complexity (especially undesirable in the UE). Furthermore, the change in the rate of TPC and pilot symbols would degrade the quality user data as stated above.

Q3a. How long does the transition take between gated/non-gated mode?

A3a. The transition would take as long as the existing transition from the Control Only Sub-state (COS) to the User Data Active Sub-state (UDAS). For the case of a UTRAN initiated change from COS to UDAS the sequence of events is as follows:

1) UTRAN-MAC detects arrival of user data.

2) UTRAN-MAC reports arrival of user data to RRC.

3) UTRAN-RRC determines proper transport & physical channel configuration.
4) UTRAN-RRC configures MAC and L1.

5) UTRAN-RRC sends RRC message that contains the information about assigned resources to UE-RRC.

6) UE-RRC configures MAC and L1.
7) UTRAN and UE make state transition to User data active Sub-state at the activation time specified in the IE and start transmission of user data.

If DPCCH gating was employed, the only difference to the current procedure would be to include a field in the messages sent in steps 4,5 and 6 above, indicating that the gated transmission rate for the DPCCH should be 1 (i.e. there should be no gating of the DPCCH).

For the transition from UDAS to COS the current procedure is a follows:

1) UTRAN-MAC detects that there has been no user traffic for a given duration

2) UTRAN-MAC reports lack of user traffic to RRC.
3) UTRAN-RRC configures MAC and L1.

4) UTRAN-RRC sends RRC message indicating the release of resources to UE-RRC 

5) UE-RRC configures MAC and L1.
6) UTRAN and UE make state transition to Control Only Sub-state at the activation time specified in the IE.

If DPCCH was employed, the only difference to the current procedure would be to include a field in the messages sent in steps 3, 4 and 5 above, indicating that the DPCCH should have a gated transmission rate of 1/3, 1/5 or 0 during COS.

Thus, it can be seen that there is no change to procedures or messages required in order to support gating of the DPCCH during the Control Only Sub-state. The only impact on upper layer protocols is the inclusion of the gated transmission control IE in some existing RRC messages and the addition of an optional gated transmission rate field to the interface between RRC and physical layer.

Q3b. But what about transmission of measurement reports during COS? Does the whole COS/UDAS - UDAS/COS transition procedure have to be used every time signalling data is to be sent?

A3b. There is no requirement to move from COS to UDAS when sending sporadic signalling such as measurement reports & RRC messages (prior to transition from UDAS to COS) via the DPDCH. Sufficient resources to facilitate signalling via the DPDCH should be reserved during the transition from UDAS to COS and in COS. If the gating rate during COS is 1/3, or 1/5 the power of the DPDCH during transmission of signalling is simply increased to overcome the decrease in processing gain resultant from the lower frequency of L1 control parameter transmission. If the gating rate during COS is 1, then there is no need even to increase the DPDCH power, and it can be sent as before. For gating rate = 0 (transmission resumption) however, there would be an additional delay prior to transmission of signalling, since the power control loop recovery procedure is required. For that reason it may be better not to consider gating rate = 0 for Release 99. The frequency of sporadic signalling is likely to be such that there will still be a significant overall gain in terms of interference reduction due to gating of the DPCCH. 

Conclusion

The Gated DPCCH concept has been accepted as providing significant benefit in terms of interference reduction and increased UE battery life by RAN WG1. It is also seen as being flexible in enabling rapid transition to the UDAS from COS, without the need to re-establish the power control loop. Samsung hopes that the above clarification will help RAN WG2 to come to the same conclusion, and that the proposed upper layer mechanisms for support of Gated DPCCH can now be agreed for inclusion the relevant L2/3 specifications.

