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SAIC signalling aspects 

1 Introduction

During recent discussions on SAIC [1] [2], several companies have expressed their wish to see SAIC introduced as an optional feature which would be release independent, and it was agreed that the MS should indicate its SAIC capability to the network. Nortel believe indeed that in order to benefit as much as possible from these enhanced receivers performances and achieve the greatest capacity gains, the network should be aware of MS SAIC capability so that a special management of SAIC be performed, through adapted radio resource management algorithms.

This contribution describes how an MS should indicate its SAIC capability.
2 SAIC capability indication
An MS indicates its capabilities to the network through:

· MS Classmark 1 / 2 / 3 in CS domain

· MS Radio Access Capabilities in PS domain.

Thus, SAIC capability needs to be included in both Information Elements, since SAIC is applicable to both domains.

2.1 Inclusion of SAIC in Mobile Station Classmark 3

MS Classmark 1 / 2 contain mostly information concerning aspects of high priority of the MS and are sent to the network in access messages such as paging responses or MM (Mobility Management) messages. Of course, SAIC indication could not be added in this information element, as there are no spare bits left.
MS Classmark 3 contains the whole set of information relevant to the network about MS capabilities, and is sent to the network in a Classmark Change message (“The CLASSMARK CHANGE message contains the mobile station classmark 2 information element. It may also contain a Classmark 3 Information Element.” 3GPP TS 44.018), either:
· upon network request (Classmark Enquiry procedure: “This procedure allows the network to request additional classmark information from the mobile station (e.g. if the information initially sent by the mobile station is not sufficient for network decisions).” 3GPP TS 44.018)

· spontaneously, when MS and Network support the Early Classmark Sending procedure (“Early classmark sending consists in the mobile station sending as early as possible after access a CLASSMARK CHANGE message to provide the network with additional classmark information.” 3GPP TS 44.018).

An example of inclusion of SAIC in Classmark 3 IE in 3GPP TS 24.008 Rel-6 is provided in the table below. It is very similar to what has been proposed in [2]: the length of 2 bits allows defining several phases of SAIC receivers (evolution of receivers performances in time; phase II could include SAIC for 8PSK;…). Until the phases II and III are defined, the codepoints should probably be set to “unused” value.
	<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) > }


< SAIC Receiver: bit(2) >

< 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.

SAIC Receiver (2 bit field)

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

Bits

2 1

0 0

Conventional receiver

0 1

SAIC receiver – phase I

1 0

SAIC receiver – phase II or “unused”

1 1

SAIC receiver – phase III or “unused”



2.2 Inclusion of SAIC in MS Radio Access Capability

In case of two-phase access, the MS sends its radio access capabilities in the ADDITIONAL MS RADIO ACCESS CAPABILITIES message, as described in 3GPP TS 44.060 (“In the PACKET UPLINK ASSIGNMENT message, the network reserves a limited resource on one PDCH to the mobile station where the mobile station may transmit a PACKET RESOURCE REQUEST message and optionally an ADDITIONAL MS RADIO ACCESS CAPABILITIES message.”).
In case of one-phase access, very little information is sent by the MS in the RACH/PRACH 8 or 11bits access burst. In case of an EGPRS TBF however, the network may further request MS radio access capabilities in IMMEDIATE ASSIGNEMENT or PACKET UPLINK ASSIGNMENT message. (“When assigning an EGPRS TBF, the network may request information about radio access capabilities of the mobile station on one or several frequency bands within the IMMEDIATE ASSIGNMENT message” 3GPP TS 44.018)
Therefore, SAIC capability could be made available to the network, even in case of one-phase access, but this is applicable only in the case of an EGPRS TBF…

Therefore, Nortel believe that the simplest solution would be to make the use of two-phase access mandatory for SAIC mobile stations. Note that there are already some cases where the use of two-phase access is required: RLC unacknowledged mode request and for multiple TBF.
An example of inclusion of SAIC in MS Radio Access Capability IE in 3GPP TS 24.008 Rel-6 is provided in the table below (the format is similar to the indication in MS Classmark 3):

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

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

<MS RA capability value part struct >::=  --recursive structure allows any number of Access technologies

{
{
< Access Technology Type: bit (4) > exclude 1111




< Access capabilities : <Access capabilities struct> > }

//…//

-- Additions in release 5


{ 0 | 1 < High Multislot Capability : bit(2) > }


< GERAN Iu Mode Capability : bit >

{ 0 | 1 
< GMSK_MULTISLOT_POWER_PROFILE : bit (2) >







< 8-PSK_MULTISLOT_POWER_PROFILE : bit (2) > };


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



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

-- Additions in release 6


< Multiple TBF Capability : bit > 

< SAIC Receiver: bit(2) >
//…//

	//…//

GMSK Multislot Power Profile (2 bit field)

For detailed definitions, see the Mobile Station Classmark 3 information element.

8-PSK Multislot Power Profile (2 bit field)

For detailed definitions, see the Mobile Station Classmark 3 information element.

SAIC Receiver (2 bit field)

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

Bits

2 1

0 0

Conventional receiver

0 1

SAIC receiver – phase I

1 0

SAIC receiver – phase II or “unused”


1 1

SAIC receiver – phase III or “unused”




2.3 Release independent feature
If SAIC should be a release independent feature, a new specification would then 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). 

3 Conclusion

SAIC indication needs to be included both in MS Classmark 3 and MS Radio Access Capability, since SAIC concerns both CS and PS domain.

In the CS domain, MS Classmark 3 information element is received by the network in the CLASSMARK CHANGE message sent by the MS.

In the PS domain, there are some cases where the MS Radio Access Capability is not made available to the network: in case of one phase access, MS RAC can only be requested to the MS when an EGPRS TBF is being established. Therefore, Nortel Networks propose that the use of two-phase access is made mandatory for SAIC MS.
To make SAIC a release independent feature, a new specification would be required (similar to 3GPP TS 05.14 for release independent frequency bands) in order to define SAIC indication for R99/Rel-4/Rel-5.

To further discuss the details of the inclusion of SAIC capability into MS Classmark 3 and MS RAC (number of bits, use of “unused” or “reserved” bits, release independent feature, etc.), TSG GERAN WG1 should seek advice from TSG GERAN WG2 experts.
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