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HS-SICH-Specific SIR Target for 3.84Mcps TDD
1 Executive Summary

Appropriate outer-loop power control of HS-SICH for 3.84Mcps TDD has not yet been addressed within WG1.  This document proposes signalling of an SIR target that is specific to the HS-SICH within the MAC-hs header for 3.84Mcps TDD release 5.
2 Background

The situation for outer-loop control of HS-SICH for 3.84Mcps is different to that for HS-SICH in 1.28Mcps TDD, and is also necessarily different from outer-loop control mechanisms in place for 3.84Mcps release 99 uplink physical channels.
Outer-Loop Power Control of Release 99 UL Physical Channels
For 3.84Mcps TDD, all UL physical channels (UL DPCH, PUSCH, PRACH) utilise an element of open-loop power control to adjust for pathloss and UL timeslot interference variations.  The current working assumption within WG1 is that HS-SICH for 3.84Mcps will likewise utilise a similar open-loop component.
In addition to the open-loop component, there exists a closed outer-loop component for DPCH and PUSCH.  In this scheme, the outer-loop component resides within the RNC and an SIR target is signalled to the UE using the RRC protocol.  The closed-loop component is required to adjust for changes in channel type/speed and also to accommodate calibration inaccuracies in the open-loop component.
Outer-Loop Power Control of HS-SICH for 1.28Mcps TDD

For 1.28Mcps TDD, the power of the HS-SICH is controlled via a stream of TPC bits on HS-SCCH.  The outer-loop component of this binary-feedback loop may therefore be located within the Node-B.

The situation is therefore that:-

1. For 1.28Mcps TDD a working TPC-based power control scheme is in existence and no additional functionality is required.

2. For 3.84Mcps however, there is currently no outer-loop power control mechanism for HS-SICH.

3 Options

The following options exist for outer-loop power control of HS-SICH for 3.84Mcps TDD:-

1. A dynamic closed outer-loop is not implemented for HS-SICH (this is similar operation to release 99 PRACH which relies totally on the open-loop component).

2. An SIR target value specific to HS-SICH is derived in some way from the SIR target values for DPCH / PUSCH (this is not true closed-loop operation since HS-SICH errors are not used to drive the loop).

3. An new outer-loop instance is created in Node-B specifically for the HS-SICH and either:-

a. TPC-based power control is introduced for 3.84Mcps TDD using TPC bits on HS-SCCH

b. SIR target signalling is used

Under the assumption that proper outer-loop control of the HS-SICH is required in order to maintain a suitable system capacity on HS-SICH timeslots and to properly control ACK/NACK error performance then clearly the only true solution is option 3.
Option 3.a. is a significant departure from R99 power control for 3.84Mcps uplink channels.  TPC bits are not sent on any R99 downlink physical channels for 3.84Mcps TDD.

Option 3.b is more aligned with the general approach taken for power control of uplink channels in 3.84Mcps TDD and so is the preferred option.
Now, assuming option 3.b is implemented, there is then the problem of how the derived SIR target is signalled to the UE.  Options here are:-
1. New Iub procedures are instantiated such that error statistics or the derived SIR target values themselves may be conveyed back to RNC.  The SIR target could then be signalled to the UE via the RRC protocol.

2. The derived SIR target is signalled directly from Node-B to UE using either layer 1 or MAC-hs signalling.

Option 1 suffers from significant impacts on WG3 and WG2, and additionally performance will be suspect due to the inherent delays involved.

Option 2 is therefore preferable.  The question now arises as to whether it is desirable to utilise layer 1 or the MAC-hs sub-layer for the required signalling.

It is felt that MAC-hs sub-layer signalling is more appropriate for the following reasons:-

· HS-SICH is terminated at MAC-hs.  Thus MAC-hs has knowledge of the quality of received HS-SICH and is able to derive and then signal the SIR target to the UE.

· The MAC-hs header is already of variable length.  The inclusion of a one-bit presence-identifier may be used to signal whether the header includes an SIR target update for the UE or not.  If the bit is set, the n-bit SIR target is included in the header.  If the bit is not set, further bandwidth need not be wasted and the SIR target is not included.

4 Conclusion

Quality-based power control for HS-SICH is enabled for 1.28Mcps TDD, but a corresponding solution for 3.84Mcps does not exist.  In order to retain similarities with existing power control schemes for other uplink channels in 3.84Mcps TDD, it is proposed that HS-SICH power control should take the following form for 3.84Mcps TDD:-
· An open-loop component located in the UE adjusts for pathloss and interference fluctuations (as per R99 PRACH/PUSCH/UL-DPCH).

· A closed-loop component located within UTRAN derives an appropriate SIR target based off error and other quality statistics (as per R99 PUSCH/UL-DPCH).

· Due to the fact that HS-SICH is terminated in Node-B, the SIR target is generated at Node-B rather than in RNC.

· The SIR target is signalled to the UE directly from Node-B to UE in order to minimise the impact on other working groups and to minimise loop delay.
· The variable-length MAC-hs header is used as the vehicle to convey the SIR target information to the UE.  A flag is used within the header to indicate the presence of an SIR target update.  If set, the SIR target will follow the flag.  If not set, the SIR target is not present in the header.

It is recognised that inclusion of the SIR target in the MAC-hs header is a requirement only of 3.84Mcps TDD and that harmonisation of MAC-hs across all modes (FDD/LCR-TDD/HCR-TDD) is desirable from the WG2 perspective.  In this respect, the proposal could be viewed as introducing inconsistency at MAC-hs level across the modes.  However, it is felt that overall the proposal represents the best technical solution.  Other proposals addressing outer-loop control of HS-SICH for 3.84Mcps TDD are of course welcomed.
It is proposed that this scheme be adopted by WG1 as the working assumption for 3.84Mcps TDD and that an appropriate liaison statement be sent to WG2 indicating the requirement for HS-SICH SIR target signalling from Node-B to UE for 3.84Mcps TDD and regarding the feasibility of including the SIR target field in the MAC-hs header.
