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1. Introduction

For the MAC layer, it has been agreed that two modes will be available :

· dedicated MAC mode :

in dedicated MAC mode, exclusive traffic channels are allocated to a given mobile station. Dedicated MAC mode will not use any header because no additional mobile identification is used by MAC layer. This dedicated MAC mode will be well suited to optimised Speech and optimised Streaming bearers.

· shared MAC mode :

in shared mode, traffic flows from one or more MSs may be multiplexed on the same physical subchannel.

This document is intended to propose some mechanisms that may enhance the shared mode for release 2000, as an input to the discussion on MAC layer realisation. These proposals are also described in [1].

2. New downlink allocation mechanisms

In shared mode, only the interactive and background bearers will be available in the release 2000.

The time slot segregation between GPRS/EGPRS mobiles R99 and GERAN mobiles R00 should be avoided, as proposed in [2].

The current MAC allocations should be kept, and different enhancements could be designed :

· fixed allocation :

With the introduction of multislot capable mobiles, the autonomy issue will become critical. In order to optimise the MS consumption, the current fixed allocation scheme could be extended on the downlink side [4]. At the establishment of a downlink packet transfer, the network would give a fixed allocation to the R00 MS in a downlink assignment message. The same procedures used in uplink can be reused.

The autonomy gains are expected to be important, as reflected by the table below. These figures have been derived from a GPRS MS autonomy simulator with the following assumptions :

· Coding scheme : CS-1

· MS output power : +33 dBm

· Uplink and/or downlink transfers : 6 kBytes

· Only the transfer phase is taken into account

· ACK/NACK period : 16 receive blocks

TBF
Number of MSs multiplexed

on the same PDCH
Power consumption of current downlink allocation compared to fixed allocation

1 slot

Downlink
2
x 1.9


3
x 2.85


4
x 3. 7


5
x 4.6


6
x 5.5


7
x 6.4


8
x 7.31

1 slot Uplink

+ 1 slot

Downlink
2
x 1.15


3
x 1.4


4
x 1.6


5
x 1.9


6
x 2.2


7
x 2.45


8
x 2. 69

1 slot Uplink

+ 2 slots

Downlink
2
x 1.45


3
x 1.8


4
x 2.3


5
x 2.7


6
x 3.15


7
x 3.57


8
x 4

1 slot Uplink

+ 3 slots

Downlink
2
x 1.55


3
x 2


4
x 2.6


5
x 3.1


6
x 3.65


7
x 4.2


8
x 4.7

· dynamic and extended dynamic allocations :

These allocations shall be kept for GERAN’00.
The USF granularity may be extended as proposed in [5]

· downlink predictable allocation

In order to provide a means for the MS to know in advance which blocks will be addressed to it in downlink, if the networks does not support the fixed allocation, a new mechanism to multiplex several mobiles on PDCH could be implemented.

For instance, the mobile station allocated time slots in downlink could follow the 2 steps below (see figure 5) :

· First step : the mobile station receives all the downlink blocks of its assigned downlink time slots, until one received block is addressed to it (i.e. TFI valid for that particular mobile). In this first block addressed to the mobile, the field RRBP (or another new field) is used to know when the next block addressed to that mobile will be sent by the network.

· Reception of following blocks : the MS is not required to listen all the downlink blocks because it knows, for each of its assigned downlink PDCH, which blocks will be addressed to it with the RRBP field. The same mechanism is then used for all the following blocks.

This new multiplexing mechanism would allow to reduce the MS consumption, because it will not have to decode all the blocks that are not addressed to it.

For instance, the RRBP field can be used for this purpose. If the ES/P bit is set to 00, then the RRBP is not valid. In that case, it can be used to notify in which following block the mobile will find data addressed to it. For instance, the four possible values of RRBP can be coded as follow :

· 00 : the following block (block number Bn) of the same PDCH will be addressed to the mobile

· 01 : block number Bn+1 of the same PDCH will be addressed to the mobile

· 10 : block number Bn+2 f the same PDCH will be addressed to the mobile

· 11 : block number Bn+3 f the same PDCH will be addressed to the mobile

If the network is not able to allow a block to the mobile station within the 4 following blocks, it may code the RRBP as 11. The mobile will then go back to step 1 at the block number Bn+3.

If the ES/P field is not set to 00, the RRBP field cannot be used as it is described above. In such case, the MS shall go back to the step 1 at the following receive block.

Remark : in order to provide a better granularity than 4 blocks, another field could be created with more than two bits.


3. Conclusion

It is proposed in this document to include downlink fixed allocation and downlink predictable allocation in the shared MAC mode for release 2000.
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Figure 5. Downlink predictable allocation
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