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1. Introduction

This document reports on the discussions that have taken place on the RAN WG1 reflector in the framework of ad-hoc 9 (Closed loop power control for FDD) since the 3PP RAN WG1#3 meeting.

The discussion on the reflector dealt mainly with the following topics :

1) Power control step sizes for uplink and downlink power control in relation with current status in WG4

2) Adaptive step power control proposal from Panasonic (R1-99151)

3) Analysis of Power control for variable rate compared to power control at fixed rate

Several contributions have also been submitted for WG1#4 but have not been discussed yet. A list is provided at the end of the report

2. List of items for further study or requiring further work 

Item number
Item
Description of item or identified problem

1
Minimum power control step size at the UE, and set of step sizes
The question is which should be the minimum step size. The minimum step size could be UE specific or different for different release of the specification. Choice of step size should take into account hardware limitations as well as impact on system and link level performance.

2
Minimum power control step sizes at the BTS, and set of BTS step sizes
The question is the same as for the UE. Item 9 is though to be clarified

3
Dynamic selection of step sizes (infinite step size or multiple step size)
The current assumption is that the step size is cell specific. It is neither UE specific or variable in the course of the call. 

Panasonic proposed in R1-99181 the use of adaptive step sizes, which corresponds to an infinite number of steps, with infinitely small step sizes, where the step size is limited to a maximum value (e.g. 3dB). Robustness needs to be studied due to the “analog” indication of the step. Compatibility with WG4 assumption also to take into consideration. 

Concept of dynamically selecting step size in a restricted set agreed to be studied.

4
Relationship between DPCCH/DPDCH ratios and power control steps at the UE
Ratio of power between the DPCCH and DPDCH (() takes a limited set. At rate changes (e.g from DTX to non DTX) the ( value is updated in order to take into account rate matching ratio. However output power of the UE (sum of output power of DPCCH and DPDCH) (see WG4 answer) can vary only in steps ( down from the maximum power ?).

How compatible is this with current description, where the power of DPCCH only is monitored, since the DPCCH absolute power may changed in an autonomous manner as ( changes?

5
Fast closed loop power control in slotted mode
The slotted interrupts the transmission in the downlink for a number of slots and possibly also in the uplink dependent on the co-ordination between uplink and downlink slotted mode

6
Fast closed loop power control for Variable rate
In relation with item 4, ( changes at most every frame. If the measurements are based only on DPCCH then it is like 4. If measurements are done in addition on DDPCH then the BTS does not know about the rate change before a frame. 

7
Fast closed loop power control for multi-code


8
Fast closed loop power control in relation with downlink shared channels
Power control for the DSCH when associated with a DCH (itself associated with uplink DCH). Is the DSCH power control based on the power control of the dl DCH (itself controlled by the uplink DCH)?  In this case the dl DCH is transmitting continuously. 

Power control for DCSH when associated with a DSCH control channel and an uplink DCH. In this case the uplink cannot rely on measurements of a power controlled downlink channel, to control the DSCH. 

Power control for the uplink DCH associated with a DSCH associated with a DSCH control channel. Should the uplink be controlled by the DSCH control channel ? What should be the structure of the DSCH control channel ?

9
Level of standardisation for downlink power control at the Node B


Table 1: List of items requiring further work

3. Power control step sizes for uplink and downlink power control in relation with current status in WG4

A liaison had been sent by 3GPP RAN WG1 to WG4 at its last meeting (R1-99318) Liaison statement to WG4 on clarification of closed loop power control assumptions. WG4 approved an answer in R4-99162 LS  to WG1 on clarification on PC step sizes in the closed loop power control, provided by the ad-hoc 9 chairman on the WG1 reflector. Analysis of some of the answers were provide by chairman on the reflector as follows :
· WG4 is considering that the uplink power control step is the minimum power step between two PC command at the Tx output, expected to be the same as the power at the antenna connector. So they not say which are the all the possible power changes. The sentence in the liaison "When considering a TX output power change multiple of the minimum step size in the UE (e.g. uplink slotted mode) or in the BTS, WG4 is requesting WG1 to define which values should be considered in order to assess the correct RF requirements (e.g. tolerance related to each multiple step size)" is not 100 % clear. The underlying assumption though might be that only multiples of the minimum step size are allowed.

· WG4 is seeking guidance from us on whether step sizes at the UE smaller than 1 dB would bring any benefit. Ad-hoc 9 should aim for providing such an information. It does not mean that that smaller size would become mandatory but as technology evolves we could take advantage of smaller step sizes for UE supporting them. In order to answer to the question we should get appropriate set of link level simulations, looking at a sufficiently wide range of velocities and channel conditions. We should also attempt to get a "cell" view, knowing that the instantaneous sum of all powers from the different users also matters rather than the only the power of a single user. 

· It is to be noticed that WG4 wants to specify the power control steps for the dl power control, rather than leaving this manufacturer dependent. However there is not an associated requirement on the effectively transmitted power. They do not say whether this effectively prevents clipping, or power offset.

· As for the uplink, WG4 is seeking guidance on the benefit of smaller step sizes that 1 dB. Again we should collect all the available simulation results in order to provide an answer to WG4. However WG4 is indicating that we should consider errors in the SIR estimation at the receiver and it is not sure whether simulations results that people might have take such imperfection into account.

· WG4 seems to consider only the PC at the TX output and not to care about the relative power of the DPCCH and DPDCH. This has an impact on the minimum transmit power and possible gain factor. Ad-hoc 9 should address this in more details, based on ad-hoc 7 conclusions.
4. Continuation of discussion on adaptive step power control proposal from Panasonic

Not many discussion. Only concerns expressed by Siemens. However the comment was not fully understood. There is a need to clarify this comments. Several contributions are submitted to the physical meeting of the ad-hoc so the concept will be further discussed. 

5. Power control for variable rate compared to power control at fixed rate

Question asked by Panasonic on the reason for putting power control in variable rate as requiring further work. Clarification brought by chairman as explained in Table-1 item 6. Additionally the non optimality of a power control relying on a low rate, low power channel , as currently assumed (the DPDCH is controlled by the DPCCH) needs to be further estimated.

6. List of contributions submitted to WG1#4

Several contributions have been submitted for WG1#4 and will be dealt with in the ad-hoc 9 physical meeting and possibly in the plenary. The list per subject is the following :

· Uplink Power control in soft handover

A New reliability factor for TPC command in soft handover, R1-99363, Nokia

· Step sizes at the UE for a fixed step size scheme

Effect of uplink power control step size in different channel scenarios, R1-99390, Philips

· Step sizes and adaptive step size approach

1) Effect of fixed and dynamic power control step size on the received power  statistics, R1-99xxx, Nortel Networks

2) Contribution from Panasonic ?

· Uplink power control in slotted mode

1) Improved closed loop power control algorithm in slotted mode, R1-99342, Alcatel

2) Effect of  slotted mode on the power control algorithm Power control is slotted mode, R1-99xxx, Nortel Networks

· Uplink power control and power control in multi-code mode

Power Control on Multi-code Channels for the UTRA/FDD Uplink, R1-99xxx, Nortel Networks

7. Conclusion

The current status of ad-hoc is the following : There has not been many discussion since the last meeting. So no progress could really made. However contributions are available for this meeting so we should be able to make progress from now on.

