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1. Introduction

In RAN#68, the WI on downlink TPC enhancements for UMTS was approved [1]. In RAN1#82 meeting, the solution of DTX of TPC commands (Algorithm 3) was agreed to be specified [2] and some remaining details of that solution are FFS. In this contribution, the following FFS topics are discussed:
· Study of feasibility of using Algorithm 3 with CPC (stability, power saving, etc.)

· Does algorithm 3 apply to F-DPCH and DPCH?

· The value of the TPC-step size 

· RL initialization for algorithm 3 needs to be revised on a slot cycle basis 
· In/out-of-sync behavior (potentially evaluate if the CPC principle can be reused)

2. Further Considerations on Algorithm 3
2.1 TPC step size
In the current specification [3], “the step size TPC is a layer 1 parameter which is derived from the UE-specific higher-layer parameter "TPC-StepSize" which is under the control of the UTRAN.” The step size shall take the value 1dB or 2dB depending on the configuration of the parameter "TPC-StepSize". For Algorithm 1, TPC shall take either of the values. For Algorithm 2 TPC shall always take the value 1 dB. For Algorithm 3, the parameter “TPC-StepSize” can be variable however it is not yet decided whether to introduce another step size in addition to 1dB and 2dB.
In our view, the benefit of using TPC step size other than 1dB or 2dB is not clear. One possible use case might be in compressed mode, where it is desired to use larger step size to recover the power as rapidly as possible after the transmission gap. However, in legacy compressed mode, there is already a mechanism for rapid power recovery. In compressed mode, Recovery Period Power control mode (RPP) is defined and it is possible to use step size other than 1dB or 2dB when RPP mode is 0. During RPL slots, the TPC can be replaced by RP-TPC which would take the minimum value of 3dB or 2TPC when PCA is 1. So, when applying Algorithm 3 in compressed mode, the legacy RPP configuration can be reused.
Proposal 1: For Algorithm 3 the value of the step size TPC shall take the value 1dB or 2dB depending on the configuration of the parameter "TPC-StepSize". In compressed mode, the legacy RPP mode configuration can be reused. 
2.2 Algorithm 3 for DPCH
In RAN1#82, whether to apply the new algorithm to DPCH is FFS. There could be solutions to DTX the TPC field on DPCH. One is to simply DTX the TPC fields. However, on DPCH, other fields are still transmitted. It has not yet been studied how the NodeB could utilize the saved power on the TPC fields. As a result, the benefit of this solution is not clear. In addition, as there are many slot formats, it has not been yet studied for which slot format TPC field can be DTXed, or for all slot formats TPC field can be DTXed.

The other solution could be introducing new slot formats. In the new slot format, there are 0 bits on the TPC field. The bits saved from the TPC can be used by the DPDCH, so additional DPDCH bits are available on the DPCH. This way, in the slots where TPC is transmitted, one of the slot formats with TPC field is used. In the slots where TPC is DTXed, the slot format without TPC field is used. This scheme could bring more power to enhance DPDCH performance. However, the gain on DPDCH varies depending on the slot format, as for different slot formats, the number of DPDCH bits are different, as well as the number of TPC bits. It has not been yet studied which slot format to be changed, or all slot formats to be changed. In addition, this mechanism would require the NodeB to change the slot format at slot level, which is not supported in the legacy DPCH transmission. We propose:

Proposal 2: Further study would be required to assess the benefits of introducing Algorithm 3 to DPCH.
2.3 Algorithm 3 for CPC

In RAN1 #82 meeting, one FFS item is that whether the Algorithm 3 can be configured together with CPC. If Algorithm 3 can also be configured with CPC, then the benefit of code utilization can also be obtained in CPC mode. This is because for Algorithm 3, 30 or 50 UEs can be used with one channelization code while for legacy Algorithm 1, only 10 UEs can be used with one channelization code. According to section 6C.2.1 in the specification [3], the uplink DPCCH burst pattern is illustrated for 2ms E-DCH TTI and 10ms E-DCH TTI respectively. An example of Uplink DPCCH burst pattern for 2ms E-DCH TTI is shown in Figure 1, which is referred from TS25.214. The uplink DPCCH is transmitted in 3 consecutive slots in the burst pattern. It is obvious that if decimation factor is 3, then for each of the burst patterns, an F-DPCH will be transmitted. However, if decimation factor is 5, some F-DPCH TPC commands would not be received, which will have impact to the power control. However, this issue can be avoided by implementation, e.g., the network can configure the UE_DTX_cycle to a multiple of 5 subframes. 
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Figure 1: Example for Uplink DPCCH burst pattern for 2ms E-DCH TTI beginning at CFN=1 (with UE_DTX_DRX_Offset = 6)
Proposal 3: Algorithm 3 can be configured with CPC. 
2.4 Algorithm 3 for compressed mode

In compressed mode, the UE shall adjust the transmit power of the uplink DPCCH in every slot unless otherwise specified and adjust the power depending on RPP mode and PCA in recovery period. So, the legacy mechanism can be reused. In recovery period, For RPP mode 0 the power control is applied using the algorithm determined by the value of PCA and For RPP mode 1 the power control is applied using the algorithm 1. The step size has been discussed in section 2.1.
Proposal 4: In compressed mode, the power control can reuse the legacy mechanism and Algorithm 3 can be applied in recovery period.

2.5 TPC command generation on downlink during RL initialisation
As mentioned in the specification TS25.214 [3], the TPC commands following a pattern shall be transmitted during the RL initialisation. This process occurs when uplink synchronization has not been achieved. As the uplink DPCCH is always transmitted, uplink synchronization would not be influenced. So, the uplink synchronization behaviour at the NodeB will not be affected when Algorithm 3 is configured.
Proposal 5: During RL initialisation, the uplink synchronization behaviour at the NodeB will not be affected with the configuration of Algorithm 3.

2.6 DL synchronization
In the current specification [3], DL in/out-of-sync criteria are fulfilled depending on the configuration of the parameter “UL_DTX_Active”. When the new algorithm is utilized, the in/out-of-sync can be determined as the manner when UL_DTX_Active is TRUE. As the threshold of in/out-of-sync is not changed, there is no impact to RAN4 for the new algorithm.
Proposal 6: For Algorithm 3 DL synchronization criterion can be defined in the same way as when UL_DTX_Active is TRUE and RAN4 specifications would not be impacted.
3. Conclusion
The contribution provides some considerations on the algorithm of DTX of TPC commands, including the step size, whether applying to DPCH, co-existence with CPC and compressed mode, RL initialisation, DL synchronization.
Proposal 1: For Algorithm 3 the value of the step size TPC shall take the value 1dB or 2dB depending on the configuration of the parameter "TPC-StepSize". In compressed mode, the legacy RPP mode configuration can be reused. 
Proposal 2: Further study would be required to assess the benefits of introducing Algorithm 3 to DPCH.

Proposal 3: Algorithm 3 can be configured with CPC. 
Proposal 4: In compressed mode, the power control can reuse the legacy mechanism and Algorithm 3 can be applied in recovery period.

Proposal 5: During RL initialisation, the uplink synchronization behaviour at the NodeB will not be affected with the configuration of Algorithm 3.

Proposal 6: For Algorithm 3 DL synchronization criterion can be defined in the same way as when UL_DTX_Active is TRUE and RAN4 specifications would not be impacted.
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