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Signalling Support for SAIC

1  Introduction

One of the major issues of introducing SAIC capable terminals into operating GSM/GERAN networks is the aspect of signalling support that was already discussed in [1] and [2].

In both contributions three options have been depicted. Either the SAIC capability is bound to a GERAN protocol version or it is defined as a release independent feature or it is not being signalled. This document describes the Siemens point of view with regard to this topic. 

2  Need for Signalling Support

Several contributions to GERAN#16 [3], [4] and the third GERAN SAIC Workshop [5] show, that the capacity gain in synchronised networks due to SAIC is dependent on the penetration rate of the SAIC terminals, i.e. increasing more than linearly with the penetration rate. This means that the segregation of SAIC capable terminals and conventional terminals is of major importance to achieve high network capacity figures. 

As mentioned in [2] intelligent radio resource management techniques are used in a suboptimum way, if the SAIC capability of the mobile is not known a priori to the network, i.e. dynamic channel allocation / MAIO allocation strategies at call setup cannot distinguish between both types of mobiles.

If no signalling of the SAIC capability is established, then the network must deduce from (several) uplink measurement reports whether the mobile could be SAIC capable or not. This is time consuming, erroneous and would also be needed at handover or cell change.

Furthermore, as already indicated by operators, the link adaptation procedure for GPRS/EGPRS will most likely be affected by SAIC. In fact the SAIC terminal will generally experience better performance for GMSK based coding schemes compared to similar performance or to performance with lower gain for 8-PSK based coding schemes. This would require a different definition of the link adaptation thresholds in the BSS for SAIC capable terminals on one hand and for conventional terminals on the other.

Consequently signalling support for SAIC is required in order to exploit the full benefit of SAIC in current GSM/GERAN networks.  

3  Signalling Method

From the two signalling options depicted in [2], we believe that the release independent indication of the receiver performance is suitable. This allows evolution of the SAIC performance along general technology improvement in parallel to the GERAN releases without prescribing the support of a certain GERAN release. 

The signalling could be inserted in the Classmark 3 message as indicated in [2]. Due to the limitation for GPRS in case one phase access is used, where it is not sent, an alternative would be to include the SAIC capability, i.e. in a similar way as described in [2], within the MS Radio Access Capability IE in 3GPP TS 24.008 [6], which is always sent. This should be considered for Release 6 onwards.

Below an example for including the information in the MS Radio Access Capability IE in TS 24.008 is given. The information is sent in a two bit field named Advanced Receiver Type, leading to 3 different levels of advanced receiver support. This information field shall be mandatory from Release 6 onwards with optional indication of advanced receiver support.

	<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> > }


 | 
{
< Access Technology Type: bit (4) == 1111 >
-- structure adding Access technologies with same capabilities



< Length : bit (7) > 

-- length in bits of list of Additional access technologies and spare bits



{ 1 < Additional access technologies: < Additional access technologies struct > > } ** 0



<spare bits>** } }


{ 0 | 1 <MS RA capability  value part 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) > };

-- Additions in release 6

< Advanced Receiver Type : bit(2) > 

…

Advanced Receiver Type


This field indicates the level of support of radio receiver improvement.


Bits
2 1
0 0 
basic conventional receiver support (no SAIC)
0 1     
optional receiver performance enhancement: Level I 

1 0      
optional receiver performance enhancement: Level II

1 1 
optional receiver performance enhancement: Level III




Table 10.5.146/3GPP TS 24.008: Mobile Station Radio Access Capability Information Element
4  Conclusion 

Siemens supports the introduction of signalling support for SAIC in the 3GPP specifications in order to exploit the full benefit of SAIC in terms of network capacity improvement. We further believe that the release independent indication of the receiver performance as indicated in [2] is the appropriate signalling method. Thereagainst we propose to signal the SAIC capability in a 2 bit information field, allowing for 3 levels of advanced receivers, within the MS Radio Access Capability IE in 3GPP TS 24.008 [6], which is always being signalled by the mobile at call setup.
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