
3GPP TSG-GERAN Meeting #24 
Tdoc  GP-050866

Dublin, Ireland, 4 – 8 April 2005
Agenda item 7.1.5.15
Title: 
Enhancements to MS multislot maximum output power capability

Source: 
Nokia

Introduction

TSG GERAN agreed on additional flexibility for the MS multislot maximum output power capability. An option exists from R99 onwards for the MS to reduce the timeslotwise peak power from that indicated by the MS power class in order to cope with heat dissipation and other aspects. 

The multislot power reduction is defined to be assignment based. This was assumed to help the link adaptation algorithms at the network side. The uncertainty of the MS multislot output power remains within 3 dB in the R99 and Rel-4 specifications while the uncertainty is reduced to 2 dB from Rel-5 onwards.

Identified problems, GPRS operation

The MS maximum output power may be up to 6 dB lower on a four uplink slot assignment compared to a single slot uplink assignment. A MS at the cell border area could have difficulties reaching the base station if four uplink slots were assigned. Since the network normally would not have accurate information about the distance to the MS from the cell site, at the time of resource assignment, the network may need to assign only a single slot, or at least a reduced uplink assignment initially, in order to guarantee a successful connection. Only after some experience about the link quality, the network may see that the link should survive even with four slots. However, this asks for L3 signalling, a new configuration needs to be assigned for the MS. Further more, if the link conditions change, the network may end up doing frequent L3 tasks when adapting the assignment according to (almost) instantaneous radio conditions.

Suggested enhancement for GPRS operation

A straightforward solution for GPRS operation would be to change the maximum multislot output power being dependent on the actual uplink transmission activity, on TDMA frame or radio block basis. This would allow the network to assign as many uplink slots as the mobile can support while actually controlling the instantaneous uplink activity and the resulting maximum multislot output power, with USF on a radio block basis.

Network experts’ views are requested as the issue seems mainly a preference between link adaptation versus power control through radio resource adaptation.

Identified problems, DTM operation

DTM suffers from the same maximum output power restrictions as pure GPRS operation. However since the basic DTM capability is based on dual slot operation, there is no way to avoid maximum output power reduction by L3, that is by reducing the uplink assignment. As earlier raised by GP‑041430, it should be essential to maintain acceptable speech call quality even during DTM operation. The idea of using instantaneous uplink activity as a basis for multislot maximum output power instead of the number of assigned uplink slots, would be useful for DTM operation too. Sufficient output power could be guaranteed for the CS service as long as there is no activity on PS uplink resources. Still at extreme conditions at least, the speech call might lose acceptable quality during uplink PS activity, or in the worst case the call could get disconnected. It should be essential that the introduction of DTM would not increase the speech call drop rate.
Suggested enhancement for DTM operation

The maximum multislot output power capability should preferably be USF based as discussed for GPRS operation above. However, it would be too complicated for the network to control PS uplink resources through USF, based on the observed CS uplink quality. Since the network cannot take care of the speech call quality at all extreme cases, we suggest that the MS would be allowed to give priority for the CS power over the PS power under very specific cases.

A simple approach would be to give priority for CS output power whenever the network requests higher CS power than supported by the mobile on the given assignment (or at the given instantaneous uplink activity). Considering that CS power control normally is quite conservative, this rule would quite often result to reduced PS output power even if the speech quality would survive with lower than requested CS output power. 

The MS should be aware of the actual CS bearer quality as seen at the BTS receiver and only reduce PS output power in favour of the CS output power when the reception quality at the BTS is insufficient. Making the MS aware of the BTS reception quality may seem to be a huge task and asking a lot of changes to the standard. However, we feel there already exists quite an accurate indicator in case of DTM. Since AMR is a mandatory codec for all DTM capable mobile stations, it is likely that most DTM calls are using AMR speech coding. In case of AMR, the requested uplink codec mode indicates accurately if the uplink quality is good, acceptable or poor. Whenever the network commands a high bit rate AMR mode to be used in the uplink, one can assume that the speech quality is excellent. If however the network orders the mobile to use the lowest AMR codec mode from the assigned active set, this can be interpreted to indicate poor reception quality at the BTS and it should be preferable that the MS would increase CS output power even with the risk that the PS service quality would degrade (even significantly). The order for the lowest codec mode is considered to limit the PS power reduction very dynamically and very efficiently only to those cases where CS power priority is essential in order to keep the CS link alive.

MS output power dynamic range on a multislot configuration

A different, but related issue concerns the dynamic range of uplink output power in a multislot configuration. Currently the MS must support e.g. transmission at full power on even slots of a four uplink slot configuration and at minimum power on odd slots. In addition, the modulation type may vary arbitrarily from timeslot to timeslot. When implementations start supporting more than 2 or 3 uplink slots and  both GMSK and 8-PSK modulation, the implementations get significantly overstressed by the standard requirements without a true justification from network operation requirements. An example complexity for the implementation comes from the power amplifier temperature rise when transmitting one slot at high power, followed by power control accuracy issues when transmitting a following slot at a significantly reduced power. The implementation complexity increases proportionally to the number of different power level (and modulation type) combinations to be supported within a TDMA frame. 

Considering that the downlink power control window was seen feasible with a restriction to a 10 dB dynamic range in a multislot configuration, it should be quite acceptable if the uplink power dynamic range was limited to the same window size, especially when this window would not be fixed at assignment but instead, dynamic relative to the instantaneous maximum power on one of the assigned slots. We acknowledge that the GPRS (and DTM) downlink power control window was a compromise (at least at some level) but since the need for timeslot based power control range is significantly more limited for the uplink (from the one and same MS), the same 10 dB window should be safe to be agreed on. This would also provide much of the implementation gain and optimisation towards a smaller window could be considered unnecessary.

The reduced uplink power control window could be optional for the MS implementation. The MS should always transmit at the requested level on the slot where the highest uplink power was ordered. The power level on slots where a lot lower output power was ordered, would not need to be transmitted at a power level lower than –10 dB relative to the maximum ordered power level.

TSG GERAN guidance

TSG GERAN guidance on the above issues is requested. Nokia would be willing to provide CRs if the suggested enhancements for GPRS operation and for DTM operation were supported by TSG GERAN. Naturally Nokia prefers the TDMA frame based maximum multislot uplink output power approach to the assignment based approach because of the flexibility through USF control. Also the TDMA frame based approach would be favourable for DTM operation as the CS maximum output power would increase without network control during PS data transfer pauses. The extreme cases for DTM should be dealt with prioritised CS maximum output power.

Examples of CS power when prioritised against the PS power 

In this example we assume a +33 dBm GSM 900 mobile which is capable to transmit at +31 dBm on two slots. The PS maximum output power is not compromised when +31 dBm output power or less is ordered. The maximum reduction for the PS slot power is from +31 to +27.2 dBm. 

	Ordered power
	CS slot power
	PS slot power
	Lowest AMR mode used

	+33 dBm
	+31 dBm
	+31 dBm
	No

	+33 dBm
	+33 dBm
	+27.2 dBm
	Yes

	+31 dBm
	+31 dBm
	+31 dBm
	Yes


