3GPP TSG GERAN #14

Tdoc GP-030723

Munich, Germany

Agenda items 7.1.5.9
April 7th – 11th, 2003

Source: Ericsson


3GPP TSG GERAN #14

Tdoc GP-030723


Multislot Output Power for uplink allocations

1 Introduction

The mobile station difficulties to support a high number of uplink timeslots were discussed during GERAN #12 and #13. The main issue is that the standard defines the same output power capability for multislot uplink allocations as for single slot allocations and there is no flexible way to dynamically change the MS power class to suite instantaneous conditions. 

On multislot uplink allocations, the MS should be allowed to reduce its transmission activity, e.g. due to heat dissipation restrictions the average output power has to be reduced.

Tdoc GP-023193 provided background information and a few options to solve the problem by classmark change.

A further discussion is found in Tdoc GP-030151. In this document it is noted that the standard supports class mark change and change of MS capabilities through a routing area update but these procedures seem to be too slow and not properly supported by several network implementations. Another approach is proposed, leaving the decision to reduce output power to the MS. The possibility to gradually decrease output power in multislot operation is proposed for this. The possibility to adjust power is fast enough. 

Both discussed solutions leave the decision and the action to the mobile station. It is believed that uplink performance may be better optimised if the network is involved. Of course the mobile has the knowledge of its limitations and conditions but the network has other possibilities to change the conditions for the MS transmissions. This paper discusses some possibilities to utilise the network intervention for performance optimisation.

2 Risks with MS reducing power without informing the NW

If the MS is allowed to reduce its power autonomously without informing the network, the following scenario could occur:

1. The MS, currently allocated two UL TS, experiences heating problems.

2. The MS reduces its output power without informing the network.

3. The network detects that the signal quality has decreased, based on measurements in the BTS.

4. The network decides to allocate one more UL TS to the MS in order to fulfil the QoS contract.

5. The MS gets even larger heating problems.

6. Go to 2.

(A possible solution to this could be to allow the MS to reduce its power autonomously only if it has its maximum number of UL TS allocated already.)

3 Description of proposal

The network has a number of actions to use, e.g. 

· Reduce uplink output power (and MCS if needed), 

· Reschedule USF between users sharing the same resource (including temporarily use single slot USF assignment), 

· Reassign number of slots (lower priority).

The basic idea is to use the existing signalling between the MS and the network as much as possible to get a fast response, e.g. using ack/nack-messages or PACCH-blocks, and assignment messages. 

3.1 Possible solutions 

There are several possibilities with different degree of Network intervention.

A.
MS informs the Network about its immediate action.

The solution could include following steps:

i) Initially an MS, at attach, indicates in classmark the power capability for single slot operation and the multislot capability as before. 

ii) First and most important, the MS need to notify the network that there is a need to reduce its output power in a near future. The reduction is assumed to be one power step per notification. This could be done by including a status flag, TX_capability_status (1-2 bits) in an appropriate uplink RLC/MAC message.

iii) To inform the Network about the path of power reduction, one possibility is to add a second classmark for maximum multislot allocation for the MS. The calculation of the coming power reduction could be based on interpolation between single-slot power and maximum-multislot power (defined in the standard). 

These steps should be seen as a minimum to avoid the problem described in chapter 2. This may require a new RLC/MAC message in uplink.

iv) The network may send adjusted parameters in next available message (possibly in ack/nack) to that MS to adapt to the new uplink conditions. 

B
The Network acknowledges and monitors the TX capability status.

The intervention may be extended to let the Network initiate TX capability status reporting to get the possibility to monitor status and possibly increase data rate, e.g. by increasing MCS or number of allocated slots. Including all or some of the following steps could do this:

v) The network will confirm MS need for action in the first possible ack/nack message. This also initiates a frequent reporting of status every x sec (ack/nack and/or other message?) and 

vi) MS includes TX_capability_status in available reporting message or in the frequently transmitted new uplink message (see A above).

vii) By extending the status flag, TX_capability_status, to e.g. 2 bits in the reporting procedure, it is possible indicate present status as well as predicted changes where the indication could be 

00
nominal power, no change needed,

11 
urgent need for power reduction,

01
possible to increase power (and MCS), 

10 
reserved.

viii) Network may respond with changed parameters when needed (increase or decrease power/MCS or number of allocated timeslots). Use ack/nack as much a possible. This would be needed to keep guaranteed data rate according to required QoS for specific services.

ix) When assigning new TBF a request of status could be included. In one phase access it should be required that the MS can transmit according to multislot class for at least y sec.

x) Network may send a request for TX_capability_status when required. The response could be included in e.g. ack/nack. If no status is found in ack/nack message for z requests, it is assumed that the MS does not support this feature. Then the MS is assumed to be capable to transmit according to power capability in classmark when maximum number of uplink timeslots is allocated according to multislot class.

3.2 Cell reselection

It is desirable that TX_capability_status is included in the PRACH to inform the new cell. This may be difficult for one-phase access, but should be transferred as early as possible. Then it is required that the MS can transmit according to power class for at least y sec. For EGPRS and for two-phase access TX_capability_status can be included in the access procedure. 

3.3 Services with defined QoS

A guaranteed data rate may be required to supply the required QoS defined by the requested service. The reduction in transmission capability will in most cases jeopardise the possibility to supply the service. If the guaranteed rate is not possible to maintain the service need to be terminated and new negotiations with Core-network is required. The approach according to B above gives at least a chance to maintain the service. 

3.4 Legacy networks and MS

If an MS supporting the feature described above and operating in a legacy network, If MS sends a notification on power reduction to a network without getting a confirmation within z notifications, it is assumed that the network is not supporting the feature. Then in urgent cases MS could decide to act autonomously according to solution A, e.g. by reducing 1-2 steps of power. If the MS notes that the network acts in an unacceptable manner (e.g. according scenario described in chapter 2), as a last resource, the transmission in one timeslot could be stopped or an abnormal TBF release procedure performed. The new parameter is assumed to be neglected by legacy networks.

Network may send a request for TX_capability_status when required. A MS not supporting the proposed feature should ignore this request. If no status is received in applicable message for z requests, the network assumes that the MS does not support this feature. Then the MS is assumed to be capable to transmit according to power capability in classmark when maximum number of uplink timeslots is allocated according to multislot class. In a legacy network the MS is assumed to be capable to transmit according to power capability in classmark when maximum number of uplink timeslots is allocated according to multislot class. If the MS get heating problems anyway, autonomous actions (power reduction or even TBF release) may be required.

4 Summary

This documents describes a draft procedure to let the network manage the multislot power problem of a MS in uplink, induced by e.g. too high power dissipation. The proposal is to give the network a chance to adjust the transmission conditions of the MS. Only for in abnormal cases or for legacy networks that do not support this feature, the MS could reduce power) or as a last resource terminate TBF) by its own decision.

The details in the signalling flows as which messages that are involved need further discussions but the drafted procedure would give the possibility to act sufficiently fast and still keep network informed. The network gets the possibility to act in normal command messages and possibly change the transmission conditions for MS to optimise uplink performance.
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