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Signalling for SAIC
1 Introduction

During recent discussions on SAIC, several network vendors have agreed that the MS should indicate its SAIC capability to the network in order to optimize RRM algorithms and EGPRS link adaptation. This contribution further investigates issues identified in [1]: 

· the coding of the SAIC capability indication in MS Classmark 3 and MS RAC;

· the case of GPRS one-phase access where the current mechanism does not allow MS RAC to be made available to the network;

· the impact on the specifications of creating a release independent feature.

2 SAIC capability indication in Classmark 3 and MS Radio Access Capability
As seen in [1], an MS should indicate its SAIC capability to the network through:

· MS Classmark 3 in CS domain

· MS Radio Access Capabilities in PS domain.

Adding fields in these two Information Elements is however a delicate task as the total number of bits is quite critical. On the other hand, in order to leave the possibility to define several phases of SAIC receivers (evolution of receiver performances in time; inclusion of 8PSK…), more than 2 bits would be needed to get enough combinations.
MS Classmark 3 information element has a maximum length of 14 octets in order to avoid segmentation of the CLASSMARK CHANGE RR message. A calculation shows that a Rel-5 MS supporting all GERAN features except R-GSM, E-GSM, T-GSM, ECSD, GSM 400, GSM 700, GSM 1900 needs 81 bits on the 96 bits available (96 bits = 12 octets corresponding to the value part of the information element). If this MS also supports ECSD and GSM700 for instance, then the maximum length is exceeded (97 bits needed!).
These calculations are based on Rel-5 features, but additional bits that could be added for other Rel-6 features should also be considered. 
MS RAC is defined in 3GPP TS 24.008 and must fit, in case of GPRS two-phase access, in the PACKET RESOURCE REQUEST message which is 23 octets long. Considering all the information elements included in this message, the number of bits left for MS Radio Access Capability 2 could even be smaller than for MS Classmark 3. However, the use of ADDITIONAL MS RAC INFORMATION AVAILABLE can allow the MS the send its full capabilities in another block.
There are 2 possibilities for coding the SAIC field in the MS Classmark 3 as shown in the figures below, either with a mandatory field or with an optional field. Coding of MS RAC could be identical to the coding of MS Classmark 3.
2.1 Coding 1: Mandatory field

Assuming that 3 bits are allocated for SAIC indication, this type of coding allows the definition 7 phases of ARP. By introducing a mandatory field, the indication of SAIC will always take 3 bits, whether the MS is SAIC capable or not. Until the phases II and higher are defined, the codepoints should probably be set to “unused” value.

The table below describes the coding of MS Classmark 3 IE; coding of MS RAC would be identical. The new field is called Advanced Receiver Performance (ARP).
	<Classmark 3 Value part> ::=


< spare bit >


{
< Multiband supported : { 000 } >




< A5 bits > 


|
< Multiband supported : { 101 | 110 } > 




< A5 bits >




< Associated Radio Capability 2 : bit(4) >




< Associated Radio Capability 1 : bit(4) >


|
< Multiband supported : { 001 | 010 | 100 } > 




< A5 bits >




< spare bit >(4)




< Associated Radio Capability 1 : bit(4) > }


{ 0 | 1 < R Support > }


{ 0 | 1 < HSCSD Multi Slot Capability > }

//…//


{ 0 | 1 < T-GSM 400 Bands Supported : { 01 | 10 | 11 } >




< T-GSM 400 Associated Radio Capability: bit(4) > }


{ 0 | 1 < T-GSM 900 Associated Radio Capability: bit(4) > }


< Advanced Receiver Performance: bit(3) >

< spare bit > ;

//…//




	//…//

T-GSM 900 Associated Radio Capability (4 bit field)
See the semantic rule for the sending of this field.

This field indicates whether T-GSM 900 band is supported and its associated radio capability. 

The radio capability contains the binary coding of the power class associated with the T-GSM 900 band (see 3GPP TS 45.005 [33]).

Note: the coding of the power class for T-GSM 900 in T-GSM 900 Associated Radio Capability is different to that used in the Mobile Station Classmark 1 and Mobile Station Classmark 2 information elements.

Advanced Receiver Performance (3 bit field)

This field indicates the type of receiver implemented in the MS (see description in 45.005). 

Bits

3 2 1

0 0 0

Conventional receiver

0 0 1

ARP– phase I

0 1 0

ARP– phase II or “unused”

0 1 1

ARP– phase III or “unused”

1 0 0

ARP– phase IV or “unused”

1 0 1

ARP– phase V or “unused”

1 1 0

ARP– phase VI or “unused”


1 1 1

ARP– phase VII or “unused”



Figure 1 – Mobile Station Classmark 3 IE – mandatory field coding
Note that if the field was limited to 2 bits, only 3 phases would be possible, which could be too restrictive.
2.2 Coding 2 : Optional field
Assuming that 4 bits are allocated for SAIC indication, this type of coding allows the definition 8 phases of ARP. By introducing an optional field, the indication of SAIC will take 4 bits only if the MS is SAIC capable. Otherwise, only 1 bit will be used. 
Until the phases II and higher are defined, the codepoints should probably be set to “unused” value.

The table below describes the coding of MS Classmark 3 IE; coding of MS RAC would be identical.

	<Classmark 3 Value part> ::=


< spare bit >


{
< Multiband supported : { 000 } >




< A5 bits > 


|
< Multiband supported : { 101 | 110 } > 




< A5 bits >




< Associated Radio Capability 2 : bit(4) >




< Associated Radio Capability 1 : bit(4) >


|
< Multiband supported : { 001 | 010 | 100 } > 




< A5 bits >




< spare bit >(4)




< Associated Radio Capability 1 : bit(4) > }


{ 0 | 1 < R Support > }


{ 0 | 1 < HSCSD Multi Slot Capability > }

//…//


{ 0 | 1 < T-GSM 400 Bands Supported : { 01 | 10 | 11 } >




< T-GSM 400 Associated Radio Capability: bit(4) > }


{ 0 | 1 < T-GSM 900 Associated Radio Capability: bit(4) > }


{ 0 | 1 < Advanced Receiver Performance: bit(3) > }

< spare bit > ;

//…//




	//…//

T-GSM 900 Associated Radio Capability (4 bit field)
See the semantic rule for the sending of this field.

This field indicates whether T-GSM 900 band is supported and its associated radio capability. 

The radio capability contains the binary coding of the power class associated with the T-GSM 900 band (see 3GPP TS 45.005 [33]).

Note: the coding of the power class for T-GSM 900 in T-GSM 900 Associated Radio Capability is different to that used in the Mobile Station Classmark 1 and Mobile Station Classmark 2 information elements.

Advanced Receiver Performance (3 bit field)

This field indicates the type of receiver implemented in the MS (see description in 45.005). 

Bits

3 2 1

0 0 0

ARP– phase I 

0 0 1

ARP– phase II or “unused”

0 1 0

ARP– phase III or “unused”


0 1 1

ARP– phase IV or “unused”

1 0 0

ARP– phase V or “unused”

1 0 1

ARP– phase VI or “unused”

1 1 0

ARP– phase VII or “unused”


1 1 1

ARP– phase VIII or “unused”



Figure 2 – Mobile Station Classmark 3 IE – optional field coding
Note that if the field was limited to 2 bits, only 4 phases would be possible.

3 SAIC capability indication in case of one-phase access

As explained in [1], in case of one-phase access, the network does not receive MS radio access capabilities, except in case of an EGPRS TBF. The simplest solution would be to make the use of two-phase access mandatory for SAIC mobile stations, even though this approach implies a longer TBF establishment time than one-phase access. It was suggested [2] to modify the IMMEDIATE ASSIGNMENT and PACKET UPLINK ASSIGNMENT messages, by adding a bit in the GPRS part of these messages, asking the MS to send a PACKET RESOURCE REQUEST which contains the RAC at the beginning of an UL GPRS TBF. This possibility needs further study, as it would take the same establishment time as two-phase access.
4 Release independent feature
Should SAIC be a release independent feature, a new specification would be required (similarly to 3GPP TS 05.14 for release independent frequency bands). This new specification would define SAIC indication for releases older than Rel-6. However, it might not be necessary to consider earlier releases than R99, if it is believed that SAIC would not be introduced in pre-R99 MS (most of the new MSs will be based on R99 or later releases from now on). Therefore, assuming that SAIC is introduced in Rel-6, an extra specification would be needed for R99, Rel-4 and Rel-5.

In the attached document is a draft of the new specification for R99.

5 Conclusion

It has been agreed that the MS should indicate its SAIC capability to the network. This indication needs to be included both in MS Classmark 3 and MS Radio Access Capability, since SAIC concerns both CS and PS domain. The number of bits to be added for SAIC in these 2 Information Elements should be considered carefully, since Classmark 3 and MS RAC are already very loaded.
The issue with signalling in case of one-phase access needs to be studied further in detail. 

Finally, to make SAIC a release independent feature, a new specification would be required in order to define SAIC indication for R99/Rel-4/Rel-5, and a draft of such a specification is provided in the attached document.
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