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Proposed procedure to handle Uplink Multislot Output Power 

1 Introduction

The mobile station difficulties to support a high number of uplink timeslots were discussed during GERAN #12, #13 and #14, see Tdocs GP-023193, GP-030151 and GP-030723. 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 may need to reduce its transmission activity, e.g. due to heat dissipation restrictions, the average output power has to be reduced.

The mobile has the knowledge of its limitations and conditions but the network has other possibilities to change the conditions for the MS transmissions, if it is informed about the situation. In addition, there is a good chance to avoid network reacting in unacceptable way. The available time for transmission before getting heat problems depends on MS implementation, number of MS sharing the same PDCH, scheduling of USF etc. It is believed that uplink performance may be better optimised if the network is informed and have the opportunity to act accordingly. This paper proposes a simple procedure to signal power capabilities and restrictions to the network giving some possibilities to network intervention for performance optimisation.

2 Proposed solution

2.1 Overview of proposal

To minimise the restrictions to use the MS capability of multislot in uplink, it is proposed to let the MS include a MAC-message at current power, saying that output power will be reduced with a certain amount at the transmission of next block period.

The MS is not expected to wait for response and may reduce the power for next block period. This will inform the network about the reason for sudden change in received power and the network may take appropriate action. The possible loss of some blocks during the elapsed time before new parameters are detected by the MS is similar to other rapid changes in received UL signal strength, e.g. when moving into building. 

Depending on the signal conditions the network may choose from a number of actions (or combination of actions), depending on current radio conditions e.g. 

· Change MCS, 

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

· Reassign lower number of slots (and sometimes increase power).

The procedures to change parameters are already available and possible to use during an existing TBF. The risk to disrupt activity on higher layers is expected to be small. 

2.2 Description of proposed procedure 

It is assumed that the MS indicates in classmark the power capability and the multislot capability as before. 

Following procedure is proposed:

a) When heating problems seems to appear, a MAC-message (“current multislot power capability status”) is included in the UL transmission, containing the required power reduction with 2 dB resolution. 4 bits are proposed for the number of power reduction steps, where 3 bits should indicate 0 to 6 dB reduction from MS power class. 4th bit is a spare for future extension. The reduction applies to both modulations if available.

b) MS reduces power within 3 block periods

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

d) If further change is required later on while in packet transfer mode, a new message indicating the new total power reduction is sent.

e) If the MS transmission activity is low enough to allow transmission at full power again, this is signalled in the same type of MAC message within 3 block periods after entering packet transfer mode.

f) At cell change a MAC-message (“current multislot power capability status”) is sent within 3 block periods after entering packet transfer mode

2.3 Possible extensions

To facilitate cell reselection and avoid excessive signalling, the degree of power reduction (in number of 2 dB steps) required for long transmissions may be included in MS Radio Access Capability as an extension. The same coding as in the MAC-message could apply. The network may use this as an indication of the MS capability to transmit at power class level.

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 some cases jeopardise the possibility to supply the service. If it is not possible to maintain the guaranteed rate, the service needs to be renegotiated with the MS via the Core-network. The approach described in chapter 2 above gives at least a chance to maintain the service. 

4 Legacy networks and MS

Legacy MS operating in a Network (supporting this feature or not) is according to present specification not allowed reducing multislot power when getting “overheated”. 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, finalizing the TBF and sending a new packet_resource_request, including another multislot class, seem to be a possible solution. However, this may jeopardize the connection or at least decrease the performance drastically.

If an MS supporting the feature described in chapter 2 and operating in a legacy network, transmits a message on power reduction it is assumed that the network neglects the message. The network may see the same power decrease as when the MS enters a building. The difference is that if network tries to increase MS power by command, nothing will happen. The UL performance will be worse with increased risk for lost connection. The possibility to maintain a connection with requested performance will decrease, but nothing dramatic is expected. Similar behaviour is expected for a legacy MS in a legacy NW.

Using the possibility to stop the transmission in one timeslot or perform an abnormal TBF release procedure, should be used only as a last resource, as this probably will disrupt the procedures on higher protocol levels and drastically reduce performance. The most serious effect of reducing the number of timeslots is if the network is not informed about this, e.g. the MS stops transmitting on two timeslots due to heat problems but the NW still expects radio blocks on all four timeslots. The NW will interpret this as 50% Block error rate, which the NW will interpret as poor radio link. The problem is then that the heating problem in the MS is seen as a radio-link quality problem by the NW and the NW may take the wrong actions (like down switching to safer coding schemes) and wrongly step radio-related counters thus misguiding the operator in his RF processes. 

 On the other hand, if the NW knows about the reduction of used timeslots, going down from 4 to 2 timeslots would reduce the throughput by 50%, which TCP most likely would adjust to. For streaming this would lead to downgrading on application level, but this is the inevitable effect of the MS not being able to support the desired send rate (due to heating problem). 

The problem with reducing MS UL power (or number of UL timeslots) without informing network is that the heating problem in the MS is seen as a radio-link quality problem or radio network planning problem by the NW. Thus the NW may take the wrong actions (like down switching to safer coding schemes) and wrongly step radio-related counters thus misguiding the operator in his RF processes.

5 Summary

In this document a draft procedure to handle the multislot power problem of a MS in uplink, induced by e.g. too high power dissipation. The proposal is to give the MS possibility to act on this problem, but the MS is urged to inform the network about the action. The information to the NW is important so that 

A. The network can adjust to the modified MS capability

B. The network does no (falsely) interpret this as “MS in poor radio environment” situation

Only for in abnormal cases or for legacy networks that do not support this feature, the MS could as a last resource terminate TBF by its own decision and report a lower multislot class.

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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