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1 Background

In the current GPRS/EGPRS standard, the only information given by the MS to the network for the  allocation of resources is its multislot class, i.e. the number of timeslots it can support (amount of Tx, Rx, Tx+Rx). The network allocates resources (timeslots) to the mobile based on this multislot class.

On each of these timeslots, the MS shall support all coding schemes : CS-1 to CS-4 for a GPRS MS, MCS-1 to MCS-9 for an EGPRS MS. Consequently, for an EGPRS MS each downlink timeslot shall support a data bit rate after channel decoding of 61.4 kbit/s (i.e. 1228 data bits per 20 ms in MCS-9, see GSM TS 05.03).

The problem is that a MS may be able to support a certain amount of timeslots on hardware point of  view, but other entities (at least L1 and L3) may be unable to handle very high bit rates in terms of complexity, MIPS, interfaces limitations or any other reason.

A solution was proposed in April 2000 (see ref.[1]) and some companies asked for additional delay to check the issue and the development impact. The proposal is now supported by several manufacturers and operators.

2 Downlink maximum bit rate

2.1 Description

The MS indicates a "Maximum DL bit rate" that shall be the maximum amount of data sent by the network to the mobile on a TDMA frame basis, i.e. the sum of downlink blocks sent to the MS on TS0 to TS7 sharing the same TDMA frame number.

This "Maximum DL bit rate" is sent by the MS to the SGSN in the "MS Radio Access Capability IE". This information is sent back from the SGSN to the BSS with each downlink LLC frame.

When the MS initiates an uplink TBF using one phase access, the network controls the downlink bit rate still using the "Maximum DL bit rate".

When the MS initiates an uplink TBF using a two phase access, the MS may indicate a "Reduced maximum DL bit rate" in the PACKET RESOURCE REQUEST message. This reduced value overrides the "Maximum DL bit rate" while the uplink TBF is on-going. When the uplink TBF ends, the BSS goes back to the "Maximum DL bit rate" for the remaining part of the downlink TBF.

2.2 Definition

The maximum bit rate is an averaged value over a radio block (20 ms) taking into account all the data blocks sent to the MS on timeslots 0 to 7 during this 20 ms period. RLC/MAC control blocks are not taken into account.
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where :

DL_data_blocks represents the amount of data sent by the network before channel coding


current_max_DL_bitrate is set to :

MAX_DL_BITRATE
if no concurrent uplink TBF is established or if no REDUCED_MAX_DL_BITRATE has been provided at the establishment of the uplink TBF.

REDUCED_MAX_DL_BITRATE if a concurrent TBF has been established with this parameter provided.

2.3 Values

The proposed values for MAX_DL_BITRATE and REDUCED_MAX_DL_BITRATE are :
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Figure 1 : GPRS bit rates depending on TS and CS
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Figure 2 : EGPRS bit rates depending on TS and MCS

2.4 Rationale

Layer 1 MIPS :

For the layer 1, the reception needs much more MIPS than the transmission, due to equalisation, incremental redundancy and block decoding.

With received EGPRS blocks, the complexity of the equalisation and channel decoding is roughly linked to the MCS, i.e. to the bit rate. Indeed low MCSs (MCS-1 to MCS-4) need equalisation and soft combining of GMSK modulation, which is less complex than with 8-PSK modulation used by higher MCSs (MCS-5 to MCS-9).

Moreover within 8-PSK family, high MCSs (MCS-8 and MCS-9) carry two data blocks in each radio block, which brings obviously higher complexity for block decoding.

The MS maximum bit rate gives a solution to maximise the MS throughput taking L1 complexity limitations for downlink blocks.

Layer 3 MIPS :

For the layer 3, the complexity is not really linked to the amount of timeslots or the direction (Rx or Tx), but much more on the amount of data to compute. This depends on the amount of RLC data blocks and the CS / MCS used.

The possibility to reduce the downlink bit rate when an uplink TBF is established gives a solution for L3 constraints.

User bit rate :

With the current multislot capacity indication, the bit rate on the radio interface is directly linked to the radio conditions. Each time the radio link adaptation changes the CS/MCS, the bit rate changes. This dependency will directly impact the user bit rate.

The MS maximum bit rate improves this situation by adapting the amount of downlink timeslots to the throughput by downlink timeslot (CS/MCS), to always have the maximum downlink throughput the MS supports. This gives a constant downlink bit rate on a much wider range of radio conditions. This downlink bit rate will always be at least equal to the downlink bit rate with the current procedure. Most of the time the downlink bit rate will be greater.

2.5 Specification impacts

GSM TS 05.02 :

Add the description of the procedure.

GSM TS 04.60 :

Add the REDUCED_MAX_DL_BITRATE (4 bits) as an optional field in the PACKET RESOURCE REQUEST message.

If the field is not present, then the same downlink limitation applies with or without concurrent uplink TBF.

TS 24.008 :

Add the MAX_DL_BITRATE (4 bits) parameter as an optional field in the "MS Radio Access Capability" IE (1 additional bit used for the option).

If the field is not present, it means that there is no DL maximum bit rate.

3 Conclusion

It is proposed to add a "Maximum downlink radio interface bit rate" to control the downlink bit rate on the radio interface. This maximum bit rate is evaluated on a block basis for a complete multiframe (20 ms, 8 TS). 

A reduced value is used in case of a concurrent uplink TBF.

4 References
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