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1) Introduction

During the previous meetings, discussion took place for the introduction of a Fast Power Control scheme (FPC) in GERAN. The objective of a FPC is to cope with slow fading in order to increase performances of voice channels. So far, two proposals are made; one from Ericsson [5, 6] and the other from Nokia [1, 2, 3, 4]. 

The first section of this document gives a list of requirements for a FPC scheme to be acceptable. The second section summarises the characteristics of the two proposals in light of the requirements. 

2) Requirements 

These are basic requirements which have been taken into account during discussions. We think it is important to state them again:

· Existing performances should no be degraded by the introduction of a FPC scheme. In particular, neither speech nor signalling should be degraded.

· The level of performance achieved by the introduction of a Fast Power Control (profiles, FH type and speeds) should justify the cost of its introduction. This requirement should be set by operators. One aspect mentioned by one operator is that the solution should be applicable for both GMSK and 8PSK voice channels.

3) Summary of existing solutions

3.1) Nokia 

This solution is inspired by the FPC of ECSD.

· Based on signalling on the TCH

· Using 20 ms update interval. 120 ms is also studied.

· Applicable to the new 8PSK Full Rate and Half Rate voice bearers.

· Not applicable to GMSK.

Performances:

DTX is important to consider in that case because the PC signalling is affected by it. System simulations were made with DTX and no frequency hopping [2]:

At 3kmph, no gains are shown by using 120ms reporting period. Using 20ms reporting period are in the order of 28% capacity increase over a normal PC (note that the reference is at 80% satisfied users in that case).

At 50 kmph, 120 and 20ms reporting period show a capacity increase of respectively 80% and 87% over a normal PC.

When using frequency hopping, no gains are achieved at 3kmph. At 50kmph, capacity gains on the order of 15-20% are achieved compared to normal PC [1]. In this later case, power control command and measurement report errors were taken into account.

There is a degradation of the speech channel due to inband PC signalling.

3.2) Ericsson

· Based on signalling over the SACCH,

· Using a 240 or 120 ms update interval,

· Applicable to the new 8PSK Full Rate and Half Rate voice bearers,

· Applicable to the present GMSK Full Rate and Half Rate voice bearers if PC signalling uses only the two SACCH unused stealing bits.

Ideal Performances:

At 3kmph, neither 480 ms nor 240ms nor 120 ms FPC give any gain. 

At 50kmph, under certain assumptions (TU channel, 90% satisfied users, RxQual inaccuracy and quantisation are used, ideal SACCH signalling) this scheme shows a gain of 18% capacity increase at 120ms and 9% capacity increase at 240ms over a normal 480ms FPC scheme.

Several schemes have been listed depending on the number of bits stolen from the SACCH encoded bits, the PC signalling code rate, quantisation and update interval. Apparently schemes 1, 6 and 7 :

(1) One word per burst (i.e., 120 ms interval), 4 words, encoded to 4 bits, 

(6)  One word per two bursts (i.e., 240 ms interval), 4 words, encoded to 4 bits

(7)  One word per two bursts (i.e., 240 ms interval), 4 words, encoded to 8 bits

do not affect the SACCH performances. The impact of using these signalling schemes on the ideal FPC performances are not known yet.

4) Conclusion

During the last GERAN ad hoc meeting, the conclusion of the discussion was that a decision should be made during GERAN plenary meeting #3. This decision should be either:

1- no FPC,

2- FPC based on in speech signalling, or

3- FPC based on SACCH signalling ,

4- FPC as a compromised solution between the two depending on the modulation.

Obviously, solution 1 will neither improve nor degrade existing performances. This is the default solution if none of the proposed FPC is found satisfactory.

Solution 2 does not fulfil the first requirement since the speech channel is degraded. 

Solution 3 could fulfil the first requirement if the signalling bits used are not affecting the SACCH (e.g. only using the spare stealing bits).

Solution 4 does not appear to bring more gains than solution 3. Moreover it seems to increase the complexity of the overall solution and degrades performances for 8PSK speech channels.

Therefore, among the FPC solutions, only solution 3 could satisfy the requirements. Results are awaited to complete the evaluation of the gains. 

However, due to experience in GSM, bits available over the radio should be consider as a scare resource, in particular in regards of possible future evolution. Therefore, these available bits should only be used if a clear benefit is shown by the introduction of Fast Power Control. 







