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1 Introduction

In the current EGPRS standard, the only information given by a GPRS/EGPRS MS to the network for the allocation of resources is its GPRS and EGPRS multislot classes. The network allocates a TBF in GPRS or EGPRS mode.

Having two different multislot classes has been introduced in the standard to cope with the high data rate on an EGPRS timeslot, especially with 8-PSK modulation. On a TBF in EGPRS mode, each timeslot shall support up to MCS-9, i.e. a data bit rate around 60 kbit/s.

The problem is that a the difference between a TBF in GPRS mode and a TBF in EGPRS mode comes mainly with the new 8-PSK modulation. Consequently it would be much more efficient to have a GPRS / EGPRS GMSK modulation multislot class and an EGPRS 8-PSK modulation multislot class.

For example a network that would want to take benefit of incremental redundancy on legacy GMSK BTSs could allocate a TBF in EGPRS mode, even though 8-PSK is not supported.

Note that a complete solution to this problem has already been proposed in ref.[1], but some infrastructure manufacturers expressed concerns on this proposal.

This paper proposes a simple solution to correct the standard, backwards compatible with the existing R99 standard.

2 Description

In the R99 standard, see ref.[2], the MS uses the "MS Radio Access Capabilities" field to indicate its different multislot classes, depending on the technologies it supports:

- HSCSD multislot class

- GPRS multislot class

- ECSD multislot class

- EGPRS multislot class

It is proposed to add one bit at the end of the "MS Radio Access Capabilities" information element to indicate :

- 0 : signification of multislot class is the one described in the R99 standard.

- 1 : the GPRS / HSCSD multislot class can be used as an EGPRS / ECSD multislot class with GMSK coding schemes.

That means that when this bit is set to "1", the signification of the four above multislot classes becomes :

- GMSK multislot class (HSCSD and ECSD)

- GMSK multislot class (GPRS and EGPRS)

- 8-PSK multislot class (ECSD)

- 8-PSK multislot class (EGPRS)

When the network allocates a downlink TBF in EGPRS mode to the mobile, it shall use the GPRS multislot class if the original MCS is MCS-1 to MCS-4, or the EGPRS multislot class if the original MCS is MCS-5 to MCS-9.

During the downlink TBF, if the link adaptation shows that a transition from a GMSK to 8-PSK MCS is possible, a timeslot reconfigure shall be sent to the MS if the amount of timeslots needs to be reduced.

In the same way, when a transition from 8-PSK to GMSK is triggered, the network may send a timeslot reconfigure to the MS to increase the amount of timeslots allocated.

For an uplink TBF, the network dynamically adapts the amount of allocated uplink timeslots depending on the modulation of the requested MCS.

In any case, when an allocation uses an amount of timeslots only compatible with the GMSK multislot class, no 8-PSK radio block shall be sent.

This solution is backwards compatible with old mobiles, as old mobiles will not use this bit so new infrastructures shall interpret this as "0".

This solution is backwards compatible with old infrastructures as this bit may be ignored.

It is proposed to introduce this modification in Release 4.

3 Detailed change in 24.008

This section is based on 24.008 v.4.1.1 (2001-01).

10.5.5.12a
MS Radio Access capability

[...]

< MS Radio Access capability IE > ::=

<MS Radio Access capability IEI :  00100100 >

<Length of MS RA capability: <octet>> 
-- length in octets of MS RA capability value part and spare bits 

<MS RA capability  value part : < MS RA capability  value part struct >>

<spare bits>**; -- may be used for future enhancements

[...]

< Access capabilities struct > ::=


< Length : bit (7) > -- length in bits of Content and spare bits


<Access capabilities : <Content>> 


<spare bits>** ; -- expands to the indicated length




  -- may be used for future enhancements

< Content > ::=


< RF Power Capability : bit (3) >

{ 0 | 1 <A5 bits : <A5 bits> > } -- zero means that the same values apply for parameters as in the immediately preceeding Access capabilities field within this IE

-- The presence of the A5 bits is mandatory in the 1st Access capabilities struct within this IE.

< ES IND : bit >

< PS : bit >


< VGCS : bit >


< VBS : bit >


{ 0 | 1 < Multislot capability : Multislot capability struct > } ;  -- zero means that the 
same values for multislot parameters as given in an earlier Access capabilities field within this IE apply also here


{ 0 | 1 < 8PSK Power Capability : bit(2) >} – '1' also means 8PSK modulation capability in uplink.
<  COMPACT Interference Measurement Capability : bit >

< Revision Level Indicator : bit >


< UMTS FDD Radio Access Technology Capability : bit >    -- 3G RAT

< UMTS TDD Radio Access Technology Capability : bit >    -- 3G RAT

< CDMA 2000 Radio Access Technology Capability : bit >    -- 3G RAT

< Modulation Multislot Class : bit >



-- error: struct too short, assume features do not exist


-- error: struct too long, ignore data and jump to next Access technolgy

[...]

< Multislot capability struct > ::=

{ 0 | 1 < HSCSD multislot class : bit (5) > }

{ 0 | 1 < GPRS multislot class : bit (5) > < GPRS Extended Dynamic Allocation Capability : bit > }


{ 0 | 1 < SMS_VALUE : bit (4)  > < SM_VALUE : bit (4)  > } ;


{ 0 | 1 < ECSD multislot class : bit (5) > }

{ 0 | 1 < EGPRS multislot class : bit (5) > < EGPRS Extended Dynamic Allocation 
Capability : bit > } ;



[...]

HSCSD Multi Slot Class 
The Multi Slot Class field is coded as the binary representation of the multislot class defined in TS GSM 05.02.
This multislot class may also apply to ECSD, see "Modulation Multislot Class" bit.

Range 1 to 18, all other values are reserved.
GPRS Multi Slot Class
The GPRS Multi Slot Class field is coded as the binary representation of the multislot class defined in TS GSM 05.02.

This multislot class may also apply to EGPRS, see "Modulation Multislot Class" bit.

ECSD Multi Slot Class 
The presence of this field indicates ECSD capability. Whether the MS is capable of 8-PSK modulation in uplink is indicated by the presence of 8-PSK Power Capability field. The Multi Slot Class field is coded as the binary representation of the multislot class defined in TS GSM 05.02.
This multislot class may not apply to ECSD with GMSK modulation, see "Modulation Multislot Class" bit.

Range 1 to 18, all other values are reserved. 

EGPRS Multi Slot Class
The presence of this field indicates EGPRS capability. Whether the MS is capable of 8-PSK modulation in uplink is indicated by the presence of 8-PSK Power Capability field. The EGPRS Multi Slot Class field is coded as the binary representation of the multislot class defined in TS GSM 05.02.

This multislot class may not apply to EGPRS with GMSK modulation, see "Modulation Multislot Class" bit.

[...]

Modulation Multislot Class

Bit

0
The GPRS and HSCSD multislot classes are only valid for resp. GPRS and HSCSD.

1
The GPRS and HSCSD multislot classes are also valid for resp. EGPRS and ECSD


with GMSK modulation when these technologies are supported by the MS
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