TSG-RAN Working Group 1 meeting #6
TSGR1#6(99) 949       

Espoo (Finland), July 13th-16th  99

Agenda Item
:

Source
: 
ad-hoc 9 Chairman

Title
: 
ad-hoc 9 report on ad-hoc 9 activities until WG1#6

Document for
:
Approval 

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) between 3GPP RAN WG1#5 and 3GPP RAN WG1#6 meeting. 

The discussion on the reflector dealt with the following topics :

1) Power control in normal mode and step sizes

2) Power control in compressed mode

3) Uplink Power control in soft handover

4) Downlink power control in soft handover

5) Status of the work

No conclusion was reached on either of the topics apart from the item 1 where it was confirmed that the power control step size should be a UE specific parameter rather than cell specific as currently documented. 

2. Power control step size and power control in normal mode

2.1 Uplink power control step size : a cell specific or a UE specific parameter ?

The specification 25.214 currently indicates that :

· the power control step size is a multiple of the minimum power control step size

· the power control step size is cell specific parameter

Consensus was reached on the reflector that the step size in normal mode should be a UE specific parameter and may be varied in time. This parameter should be  indicated by the layer 3 signalling. It is to be decided whether there might be some default cell specific step size parameter, possibly indicated by the BCCH, in which case any different UE specific value should be indicated by the layer 3 signalling. 

What remains to be done :

· Define a set of step sizes

· Decide whether there should be a default cell specific step size – this is mostly a signalling issue and should be better handled by  WG2 issue 

· Prepare a text proposal to update the 24.214 if consensus of ad-hoc 9 is confirmed in the physical meeting

· Liaise with WG2 and WG4

2.2 Three states power control command (0 dB command)

Panasonic had suggested in R1-99585 to have a three state in the power control, that is to say that apart from the increase and decrease of the power by delta dB it would also be possible not to change the power (0dB change). This would be indicated by gating off the TPC bits. The document had not been presented at WG1#5 but was discussed over the reflector.

The 0 dB command could be used as a signalling scheme for to emulate small power control step sizes. Rather than indicating that the UE has to concatenate several commands, as proposed by Philips in R1-99553, the 0dB command would allow to apply dynamically small step sizes without any change if signalling. Concerns were expressed by Philips on the additional processing required by the Node B and the robustness to errors. Panasonic indicated that they were running simulation to provide evaluation. This will be available in R1-99935, Simulation results for the 0dB power control command, Panasonic.

3. Power control in compressed mode

Discussions on the reflector dealt with the simulation assumption for the power control in compressed mode. The model agreed during the WG1#5 remained unchanged. Only the simulation assumptions and the output of the simulations were further clarified. 

4. Power control in soft handover

4.1 Uplink power control

The contribution R1-99363, A new reliability factor for TPC command in soft handover, from Nokia could not be presented in WG1#4 and WG1#5 due to lack of time. Discussion took place on the reflector. This contribution introduces a new reliability factor for TPC command in SHO based on TPC soft symbols instead of SIR-value. The provided results indicate that the proposed method can offer better performance compared to the SIR-based scheme.

Philips asked whether it could be possible to further enhance the scheme by allowing no change. Nokia indicated that they had run simulation including this no change but this did not bring any improvement. 

Some more information was asked by Ericsson and answers provided by Nokia.

4.2 Downlink power control

Questions were asked by Telia on the downlink power control in soft handover on the following aspects :

· Initialisation of the Dl Tx power in a cell added to the active set 

· Possibility to change dynamically the power balance between the different cells in the active set, given that all UTRAN access points (BTS) interprets the uplink command in the same way (in absence of power control errors)

Nortel Networks answered based on the Looking at the WG3 specification 25.433 (NBAP specification). 

· Regarding the first question of Telia 

In the Radio Link Setup message and Radio Link Addition message that there are elements called the (initial) DL transmission power, minimum power, maximum power, and PC reference power These two messages are used in the SHO context when a new link is added to a new node B or to a new cell in the existing node B respectively. So the RNC communicates the rules to set the initial power. This means that the power is not necessarily the same. This is a node B manufacturer issue and is outside the scope of the specification. 

· Regarding the update of the balance

As far as the update of the power after the initialisation phase, the RNC again communicates with each Node B using a message called downlink power control. In between messages from the RNC each UTRAN access point applies the TPC command for the fast (inner) loop power control. SO the change of balance can only be done using the layer 3 signalling rather than the fast (inner) loop power control.

5. Measurements to support power control

Mitsubishi commented on the content of the specification 25.214 regarding the SIR measurement. Only a definition of the SIR and the accuracy should be part of the specification rather than the method to derive such SIR. Nortel Networks commented that the measurements provided by the physical layer are specified in the WG2 specification 25.302, where a definition along with accuracy are provided for the SIR. 25.214 should simply refer to 25.302.

6. Status of list of items requiring further work and progress status

2 weeks ago a list of items requiring further work and the progress status was provided by the ad-hoc 9 chairman. The list is copied here with some update on the power control step size in order to reflect the consensus. 

Item number
Item
Description of item or identified problem and progress status

1
Minimum power control step size at the UE, and set of step sizes
· A minimum power control step size of 1dB is to be supported by all UE.

· The question is whether smaller true minimum step size(s) should be allowed in an optional manner and the power control algorithm in normal mode. 

· WG1 agreed indeed at its last meeting that some form of smaller step sizes than 1 dB should be allowed. This could be either true step sizes or emulated one, based on a true step size of 1 dB. 

· WG4 is however continuing its documentation on the basis of minimum step sizes of 1 dB, on a power control in normal mode not relying on emulated steps. 

2
Minimum power control step sizes at the BTS, and set of BTS step sizes
Although it is not fully clear what level of standardisation is required for the downlink power control, WG1 agreed that a 1 dB minimum power control step size shall be supported by all BTS. 0.5 dB is optional. WG4 updated its documentation to reflex the decision from WG1. 

25.214 needs some redrafting in order to fully reflect our decision. 

3
Step sizes for the uplink power control
The status of the specification is the following :

· the power control step size is a multiple of the minimum power control step size

· the power control step size is cell specific

This is not fully appropriate due to the following :

· Some discussion on ad-hoc 9 concluded that the step size should be UE specific. 

· Saying that the step size is a multiple of the minimum step size is not sufficient. The maximum step size should also be specific unless it is clarified that any step between the minimum and the range is allowed. 

So some work is needed in order to clarify the range of the step and the set of steps for a given connection.

4
Step sizes for the downlink power control
Although the downlink power control is not part of the specification, it should be clarified whether there is a maximum range on the downlink power control step, in relation with constraints on the UE processing

5
Limits on the fast (inner) loop power control
The WG3 specifications indicate a minimum and maximum power between which inner loop power control allows to vary the power. This is no reflected in the WG1 specifications.

6
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?

This problem was identified from March but no progress has been doe so far.

7
Fast closed loop power control in compressed mode
The compressed mode 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

Different proposals were introduced at WG1#4 with more detailed evaluation at WG1#5. Decision expected at WG1#6.

8
Fast closed loop power control for Variable rate in the uplink
· Setting of the TPC by the BTS

In relation with item 5, ( changes at most every frame. If the measurements are based only on DPCCH then it is like 6. If measurements are done in addition on DDPCH then the BTS does not know about the rate change before a frame. 

· Change of DPDCH power

As the rate changes of the DPDCH(s) the ( changes. What is the rule to set the (.Are the ( provided at call set up or as part of the outer loop power control ?  Nothing is to be found in the WG2 documentation on that aspects.

This problem was identified from March but no progress has been doe so far.

9
Fast closed loop power control for Variable rate in the downlink
25.214 indicates that “ The UE should estimate the received downlink DPCCH/DPDCH power of the connection to be power controlled”. However the rate changes can be identified only at the end of the frame. Operation of the UE must be described in more details taking into account the different schemes to accommodate variable rate (DTX, rate matching?). This is related to the work of ad-hoc 4.

10
Fast closed loop power control for multi-code
A number of configuration might correspond to multiple codes in one direction and one or multiple codes in the other direction. The following needs to be documented :

· 1 DPDCH in dl and 1 CCtrCH with multiple DPDCH in uplink

This configuration was identified at the last WG1 meeting. In this case the multiple DPDCHs in the CCTrCH in the uplink have the same SF, QoS and output power. In such a case the DPCCH on the dl controls the output power of all DPDCHs and DPCCH on uplink. 

· Multiple DPDCH in dl and 1 DPCCH on uplink 

This is linked to the work of ad-hoc 4 . It remains to be decided whether the multiple DPDCH on the dl have the same or different SF, are associated one or multiple DPCCH, which measurements are to be done by the UE and where the TPC information is necessarily the same if there are multiple DPCCH.

Also it was agreed by ad-hoc 9 that the BTS may measure the DPCCH but also DPDCH on the uplink since the DPCCH is a low rate, low power channel. Its variation are not systematically representative of the variation of the variation of the DPDCH. This was however not documented in 25.214 due to lack of text proposal at WG1#5. 

11
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 ?

12
Open loop power control
The open loop power control for the RACH is specified as 

PRACH = LPerch + IBTS +  Constant value
where, 
LPerch: measured path loss in dB,
IBTS: interference signal power level at BTS in dBm, which is broadcasted on BCH,
Constant value: This value shall be designated via Layer 3 message (operator matter).
The items requiring further study are the following :

· I BTS measurement is not currently specified. No requirement on the rate of update of the information to be broadcast. 

· Constant value : the range of such constant value is not defined, neither its possible rate of change

· This might need some update due to the introduction of the continuous pilot as a result of the harmonisation. 

13
Range of power ramping steps for access and CPCH
Two power ramping steps for the RACH access are currently documented in 25.214 (P0 and P1). Their range is needed for final specifications. It should be clarified whether this is a cell specific parameter.

14
Slow power control
The slow power control is currently documented in 25.214. Discussion started on the reflector and revealed that the WG1 specifications are not consistent since the slow power control would require update of 25.212. WG2 documentation does not mention slow power control. It is to be verified whether slow power control should remain in 25.214.

15
Uplink Power setting for RACH message part
This item should be a WG2 issue. 

The power for the message part of the RACH is not specified.

 It should normally be related to the power of the last successful preamble and the SF of the RACH. 

16
Uplink Power setting at start of transmission on DPDCH
This item should be a WG2 issue. However WG2 documentation is currently incomplete on this point. Only the Uplink DPCH power control info information element is found in the RRC CONNECTION SETUP message, RADIO ACCESS BEARER SETUP message and RADIO ACCESS BEARER RECONFIGURATION message in 25.331. But the the Uplink DPCH power control info is defined as “ Interference level measured for a frequency at the UTRAN access point used by UE to set DPCH initial output power”. No formula relates however this parameter to the output power. R2-99381 proposes to add “UL target SIR” but again no formula relating the output power to the interference and uplink target SIR is available.

The power for the start of the transmission on the DPDCH should normally be related to the power of the message part of the RACH and the transport channel characteristics.

17
Uplink initial power setting for hard handover
This item should be a WG2 issue. 
However WG2 documentation is currently incomplete on this point. Only the information element UL DPCH power control info is included in the Handover command message in 25.331. Same as for item 13.

18
Ul power control for soft handover
Proposal from Nokia R1699363 to be dealt with. 

19
Dl power control for soft handover
SSDT is one form of dl power control in soft handover. More “classical power control might be used”. Two problem then occur, which are again WG2/WG3 issues :

· Setting of the dl power for the beginning of transmission on the new cell. 

This is a WG2 issue, but this should be taken into account in the Iub and Iu interface since the different cells in the active set might depend from two different node B or even RNCs. 

· Setting of the SIR target

The UE must get an SIR target. Who will set this value ? 

· Alignment of the downlink power

Due to some TPC errors, the power received from the different NodeB might start to diverge.

20
Power control for packet transmission
 Work is currently progressing in ad-hoc 14 on power control at the start of transmission for packet. There should be a unification of the scheme with normal mode or compressed mode or at least a clarification of which scheme applies when.

Table 1: List of items requiring further work and progress status

7. Conclusion

Looking at the Progress status table, there is still a lot of work to do in order to finalise the work and have a satisfying specification. The work schedule will not be fulfilled. As a minimum the 25.214 should be updated to reflect the status of agreement in WG1.

There are areas which are at the border between WG2 and WG1 or WG1 and WG3. The scope of the work of WG1 was limited to the fast (inner) loop power control, the outer loop, open loop power control being,, and power control initialisation being left aside because assumed to be WG2 issue. WG1 recommended this issue to be raised at the RAN plenary . Output from the RAN if any needs to be reviewed at this meeting and work initiated and liaised to other groups in order to make sure that there is no hole in the specification as is currently the case.

8. List of contributions for the WG1#6 ad-hoc 9 physical meeting

8.1 On power control steps and power control in normal mode

· R1-99666, Variable step size for power control over-shot protection based on sequential analysis of power control bits, source Nortel Networks.

· R1-99821, Optimum Power Control Step Size in Normal Mode, Philips

· R1-99824 "Further Results on Emulation of Small Power Control Steps", Philips
· R1-99959, "Further Results on Emulation of Small Power Control Steps (Revised)", Philips
· R1-99585, New power control command for FDD, Panasonic
· R1-99935, Simulation results for the 0dB power control command, Panasonic
8.2 Power control in soft handover

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

8.3 On power control in compressed mode

· R1-99822, Optimum Recovery Period Power Control Algorithms for Compressed Mode, Philips

· R1-99881, Text proposal for specifications 25.214 and 25.231 on power control in compressed mode, Alcatel, Nortel Networks, Philips, 

· R1-99882, Comparison between fixed-step and adaptive-step closed loop power control algorithms in compressed mode, Alcatel

· R1-99912, Common proposal for closed-loop power control in compressed mode, Alcatel, Nortel Networks, Philips

8.4 Power control for packet transmission
· R1-99942: Power control for CPCH access preamble: text proposal
� Evelyne Le Strat, Nortel Networks





