
3GPP TSG-GERAN Meeting #08 
Tdoc GP-020114

Rome, Italy, 4-8 February 2002
Agenda  6.6
Title :
Power consumption issue with delayed TBF

Source : Motorola

1 Introduction

GPRS and its evolutions provide a flexible way of handling multiple mobiles on the radio interface. This flexibility is brought by the fact that all mobiles in TBF mode  sharing the same radio resource (same PDCH) have to decode all downlink blocks. This raises some mobile power consumption issues as the MS may spend most of its time decoding downlink blocks that are not intended for him.

In Release 4, the delayed TBF release has been introduced, see [1] and [2]. This mechanism is very useful to increase system capacity and reduce delays for many typical user scenarios. But this delayed TBF release increases significantly the MS power consumption as while TBFs are kept alive, the MS goes on decoding all downlink blocks until the resumption of the TBF or its real end. This power consumption issue is noted in specification 44.060 section 9.3.1a :"Extensive delay of the downlink TBF release might impact badly on the mobile station power consumption and should be avoided."

Hence, delayed TBF release shall be linked to a mechanism to avoid the mobile to decode all downlink blocks.

2 Proposed solution

The basic idea is that on a PDCH, the network gives to all the mobiles in TBF mode an indication of the next downlink TFIs so that most of the mobiles can avoid decoding the following downlink blocks.

For backwards compatibility reasons, this indication uses existing headers of RLC/MAC data blocks. RRBP bits are available as, most of the time, no polling is requested by the network (S/P = 0). These bits are then used to indicate the next downlink TFI.

Codepoints have been used in such a way that when 2 or 4 successive blocks are sent to the same MS, all other mobiles sharing the same PDCH can avoid decoding the blocks.

The two small values 2 and 4 take into account BSSs scheduler and memory implementation constraints. On power consumption point of view, higher values would be better, but not significantly.

These codepoints assure that at each TFI transition, all the mobiles sharing the same PDCH will decode one downlink block. This allows for instance the BSS to send broadcast messages on PACCH (e.g. PSI13) on these occurences.

The following table proposes a parameter setting.

S/P for GPRS

(ES/P for EGPRS)
RRBP
Information about Downlink Allocation 

1

(01, 10 or 11)
any
No information about next downlink blocks

(RRBP is used for polling)

0

(00)
00
No information about next downlink blocks

(legacy situation)

0

(00)
01
Same TFI on next block

0

(00)
10
Same TFI on next 3 blocks

0

(00)
11
Reserved for future use,

shall be interpreted as RRBP=00

3 Implementation aspects

3.1 MS implementation aspects

The proposed enhancement is optional for the MS. The main purpose is a better battery life for the consumer.

Its implementation in the MS has no impact on the interoperability with the network.

Assuming the MS implements the feature, the development efforts are:

· Signalling: the MS shall interpret the (E)S/P and RRBP parameters combinations as described above.

· Radio: the MS shall be able to reconfigure the receive waveforms, and ideally mask the receive windows in a reactivity time of 7 timeslots (between the end of acquisition of the last burst of the previous block, and the first burst of the block which can be ignored).

· Radio and layer 1: come back to the basic behavior, on a timeslot per timeslot and block per block basis, as soon as the counters indicate that the blocks should no more be ignored.

The system is fully reliable and it does not need any error handling mechanism:

· If, due to radio conditions, the MS does not decode a block which may have contained information about downlink allocation, it shall receive the subsequent blocks as if the badly decoded block had RRBP=00.

· If the MS needs more than 7 timeslot duration for masking the receive windows, it may receive some non-useful bursts during that time. There is no impact for the customer, except that the battery savings are a bit less compared to the optimized implementation.

3.2 Network implementation aspects

It is proposed to link this proposal to the delayed TBF feature, i.e. to make at least the value "2" mandatory for a network that implements delayed TBF. In that case:

· The network is not allowed to set ((E)S/P, RRBP) at ((0)0, 00) on a given data block if the next block is targetted towards the same MS (i.e. same TFI).

To take benefit from this proposal, the BSS should better group as a high priority 2, 4 or more successive data blocks with the same TFI, when a data transfer is active with several MSs.

4 Examples

4.1 RRBP=01 : same TFI for next block

With a BSS allocation resource by pairs of two blocks:
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Figure 1: Normal operation, 2 blocks scheduling, 3 mobiles
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Figure 2: Delayed TBF, 2 blocks scheduling, 2 mobiles

On a 52-multiframe, apart from the downlink data blocks, there are:

- 2 bursts read for downlink PTCCH

- 0.125 bursts transmitted for uplink PTCCH (1 burst every 16 PTCCH/U occurences)

- 52 neighbour cell measurements

- 2 windows opened for neighbour BSIC decoding.

This additional activity represents approximately the decoding of 6 downlink blocks.

Consequently the amount of blocks monitored per timeslot by a MS during a 52-multiframe is:


Normal operation:

DL blocks
Delayed TBF:

 DL blocks
Other activities equivalent blocks


Normal operation:

total
Delayed TBF:

total
Additional battery life during normal operation
Additional battery life during delayed TBF

Current situation
12
12
6
18
18



Corrected (2 MS in the cell, single slot allocation)
9
6
6
15
12
+ 20 %
+ 50 %

Corrected (4 MS in the cell, single slot allocation)
8
6
6
14
12
+ 29 %
+ 50 %

Corrected (2 MS in the cell, 4 slot allocation)
9
6
1.5
10.5
7.5
+ 71 %
+ 140 %

Corrected (4 MS in the cell, 4 slot allocation)
8
6
1.5
9.5
7.5
+ 89 %
+ 140 %

From the table above, assuming that 4 receive timeslots have been allocated to the MS, the additional battery life in TBF is increased by up to + 140 %, depending on the actual number of blocks transmitted towards the MS.

4.2 RRBP=10 : same TFI for next 3 block

With a BSS allocation resource by long windows to a single mobile:
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Figure 3: Normal operation, 4 blocks scheduling, 3 mobiles
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Figure 4: Delayed TBF, 2 blocks scheduling, 2 mobiles

With an allocation by groups of 4 blocks, the amount of blocks monitored per timeslot by a MS during a 52-multiframe is:


Normal operation:

DL blocks
Delayed TBF:

 DL blocks
Other activities equivalent blocks


Normal operation:

total
Delayed TBF:

total
Additional battery life during normal operation
Additional battery life during delayed TBF

Current
12
12
6
18
18



Improved (2 MS in the cell, single slot allocation)
7.5
3
6
13.5
9
+ 33 %
+ 100 %

Improved (4 MS in the cell, single slot allocation)
5.25
3
6
11.25
9
+ 60 %
+ 100 %

Improved (2 MS in the cell,

4 slot allocation)
7.5
3
1.5
9
4.5
+ 100 %
+ 300 %

Improved (4 MS in the cell,

4 slot allocation)
5.25
3
1.5
6.75
4.5
+ 167 %
+ 300 %

From the table above, assuming that 4 receive timeslots have been allocated to the MS, the additional battery life in TBF is increased by up to + 300 %, depending on the actual number of blocks transmitted towards the MS.

5 Conclusion

This proposal has been done to correct the significant power consumption increase brought by the downlink delayed TBF feature. The correction uses the RRBP field.

The gain in power consumption increases the battery life during delayed TBF up to 300%. Moreover some gain can also be achieved during normal operation, with a battery life increased up to 100%.

This proposal does not have any negative impact on network capacity or user throughput.

I is proposed to introduce this correction in the same release as delayed TBF (Release 4).
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