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Introduction
3GPP GERAN is currently standardizing new performance requirements for all GERAN services and modulation schemes as agreed by work item described in [1]. In GERAN there are number of modulations schemes (GSM, 8-PSK, QPSK, 16-QAM, 32-QAM), channel configurations (SACCH, FACCH, TCH, PDCH, SCH etc) and services (CS, PS, broadcast). When DARP Phase 1 was standardized it was applied to only GMSK modulation even though specification and terminals also supported 8-PSK. If mobile station signaled that it supports DARP Phase 1 then it is assumed that mobile supports the new performance requirements for all services that use GMSK modulation. Even though DARP Phase 1 impacted only one modulation but there have been different mobile implementations on the market where mobiles only supported the DARP Phase 1 requirements for a sub-set of the services hence mobile did not signal support for DARP Phase 1.
New performance requirements capability indication
The new performance requirements being considered as part of the work item in [1] adds considerable more complexity to mobile station implementation than DARP Phase 1 did because there are far more modulation schemes to consider. If mobile is able to indicate support for the new performance requirements using only a single flag then it is very likely that majority of mobiles will not signal support for the new performance requirements for a very long time. This means networks would not be able to take advantage of this feature for a very long time. It is proposed that a more granularity is allowed in capability indication to enable earliest support of the new performance requirements for essential services. 

There is more than one way to provide more granularity in signaling the new performance requirement capability as shown below (assuming that new performance requirements are called DARP Phase 3).

Option 1: A bit pattern defines for which modes of operation DARP Phase 3 is supported. With this option DARP Phase 3 support is hierarchical. 

DARP Phase 3 capability : bit (3)
This field indicates the DARP Phase 3 capability of the MS. It is coded as follows:

Bits

3 2 1

0 0 0
DARP Phase 3 not supported. 

0 0 1
DARP Phase 3 supported for voice channels

0 1 0
DARP Phase 3 supported for voice channels and GPRS

0 1 1
DARP Phase 3 supported for voice channels, GPRS and EGPRS

1 0 0
DARP Phase 3 supported for voice channels, GPRS, EGPRS and EGPRS2-A

1 0 1
DARP Phase 3 supported for voice channels, GPRS, EGPRS, EGPRS2-A and EGPRS2-B

1 1 0
Reserved in this version of the protocol. Mobile station shall not use this value. If received by the network it shall be interpreted as 1 0 1

1 1 1
Reserved in this version of the protocol. Mobile station shall not use this value. If received by the network it shall be interpreted as 1 0 1

Option 2: A single bit indicating support for DARP Phase 3 for each mode of operation. 

DARP Phase 3 capability for voice channels : bit 

DARP Phase 3 capability for GPRS: bit 

DARP Phase 3 capability for EGPRS : bit 

DARP Phase 3 capability for EGPRS2-A : bit
DARP Phase 3 capability for EGPRS2-B : bit
Option 3: A bit pattern defines for which modulation scheme DARP Phase 3 is supported. With this option DARP Phase 3 support is hierarchical. 

DARP Phase 3 capability : bit (3) 

The defintion of the bit pattern is as follows.

This field indicates nthe DARP Phase 3 capability of the MS. It is coded as follows:

Bits

3 2 1

0 0 0
DARP Phase 3 not supported. 

0 0 1
DARP Phase 3 supported for GMSK modulation scheme

0 1 0
DARP Phase 3 supported for GMSK and QPSK modulation schemes

0 1 1
DARP Phase 3 supported for GMSK, QPSK and 8-PSK modulation schemes

1 0 0
DARP Phase 3 supported for GMSK, QPSK, 8-PSK and 16-QAM modulation schemes

1 0 1
DARP Phase 3 supported for GMSK, QPSK, 8-PSK, 16-QAM and 32-QAM modulation schemes

1 1 0
Reserved in this version of the protocol. Mobile station shall not use this value. If received by the network it shall be interpreted as 1 0 1

1 1 1
Reserved in this version of the protocol. Mobile station shall not use this value. If received by the network it shall be interpreted as 1 0 1

Option 4: A single bit indicating support for DARP Phase 3 for each modulation. 

DARP Phase 3 capability for GMSK : bit 

DARP Phase 3 capability for 8-PSK: bit 

DARP Phase 3 capability for QPSK : bit 

DARP Phase 3 capability for 16-QAM : bit

DARP Phase 3 capability for 32-QAM : bit
Conclusion 

This document highlights the implications of using single mobile station capability indication for support of new performance requirements and propose that more granularity should be allowed to enable gradual introduction of this feature. From the different options presented in this document, the sourcing company prefers option 3.     
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