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10 Signalling considerations

Over the course of the feasibility study, due consideration has been given regarding whether or not the network would benefit from the knowledge of whether a mobile terminal supports a SAIC advanced receiver technique or not [1, 3, 4].  Discussed was the option of eliminating signalling altogether from this work item, but it is noted that without a priori knowledge by the network of mobile receiver performance, the network must deduce from multiple uplink measurement reports whether SAIC were supported or not.  This may have significant impacts on such radio resource management operations by the network as dynamic channel allocation and/or MAIO allocation strategies.  

In order for networks to take full advantage of intelligent radio resource management techniques, the participants involved in the SAIC feasibility study felt that it is generally desirable for the mobile terminal to indicate to the network whether it supports an advanced receiver capabilities.  Following are some possibilities for indicating receiver capability to the network: 

1) Classmark information using the version number, i.e. that advanced receiver support may be inferred for mobiles beyond a certain specification version

2) Explicitly specifying level of advanced receiver support in Classmark 3 [1,2]

3) Explicitly specifying level of advanced receiver support in MS Radio Access Capability IE [3]

Subsequent discussions among manufacturers have indicated that the most appropriate method, given the constraints of the existing GSM system and specifications, is a means by which the network would be informed by an optional field in the “Classmark 3” message specified in TS 24.008, clause 10.5.1.7, [5], which was added to accommodate the notification of support for such 2.5G and 3G enhancements as GPRS/EDGE, various Multislot capabilities and Dual Transfer Mode.  

The Classmark 3 message is easily modifiable to accept an optional element indicating advanced receiver support.  The method is inversely-compatible with the legacy mobile population, viz. that legacy mobiles would not send the optional information element, thereby allowing the network to infer that they do not support an advanced receiver such as SAIC, but rather use conventional receivers.  It is also very simple to implement in both the specifications and equipment.  There are nevertheless limitations to this approach which are further addressed in this section, plus an additional possibility to address limitation by introducing of signalling information in the MS Radio Access Capability IE, as proposed by Siemens, [3].

10.1 Logical binding of receiver performance to protocol version

One way to specify the signalling requirements for what to send in the Classmark is simply to define a flag in TS 24.008 [1, 6] to indicate advanced receiver availability by the mobile terminal, then to define i) the scope and ii) meaning of the flag as it relates to the current version of the protocol.  The following is an example of how the requirement may be worded:

“The optional Boolean flag ADVANCED_RX_SUPPORTED shall be sent in the Classmark 3 message if the mobile station supports advanced receiver requirements.  If this flag is present, then it indicates that the mobile station conforms to the optional advanced receiver performance specifications defined by the version of the core specification to which the mobile station was implemented.”

For example, if ADVANCED_RX_SUPPORTED is present and the version of the protocol is R6, then the mobile shall exhibit performance requirements consistent with the performance requirements for advanced receiver operation specified by TS 45.005 R6, and accordingly meet certification tests as specified by the tests of TS 51.010 R6 as well.

The consequences of such a technique is that it mandates the continuous upgrade of receiver requirements from one version of the specification to the next, if advanced receiver performance specifications differ from the previous version.  This is important, since it may present difficulties for manufacturers and operators who wish to offer their users an additional feature found in a subsequent release, but without incurring the time-to-market impact of having to implement the next level of advanced receiver specificationsIn effect, once an advanced receiver is implemented in a mobile terminal product, this signalling approach makes upgrading to the next version of e.g. SAIC mandatory to the next level of GERAN protocol release version.  This would mean e.g. to support a new R8 feature, the mobile terminal would also require its receiver to be updated to conform to any updated advanced receiver performance requirements specified in R8.  This expectation may or may not be the intention of the industry.

10.2 Release-independent indication of receiver performance: Classmark 3

An alternative to binding advanced receiver support, and therefore receiver performance requirements, to the protocol release is to send an optional field in the Classmark 3 message indicating an actual level of receiver performance specifications supported by the mobile terminal.  For example:

RX_PERF 00 – Basic conventional receiver support: conventional receiver

RX_PERF 01 – Optional receiver performance enhancement: Level I

RX_PERF 02 – Optional receiver performance enhancement: Level II

The core performance specifications would define exactly what is meant by “Level I, II” and so on.  In this manner, a mobile implemented to any protocol releasebeyond the initial release 
 supporting an SAIC advanced receiver would be able to implement mobiles compliant to any specified set of receiver performance criteria and then indicate the performance level to the network.

There are some limitations to this approach.  For example, we as an industry group must anticipate the ultimate number of advanced receiver versions, and therefore the number of bits required to express this number, over the useful lifetime of GSM.

10.3 Release-independent indication of receiver performance: MS Radio Access Capability IE

There is a significant limitation to the use of the Classmark 3 message in GPRS mode. It is neither used for in one phase access nor in two phase access for TBF establishment.  Therefore, if the operator wishes to utilise SAIC with GPRS, then an alternate solution must be devised.

An alternate possibility mentioned in [3] may be to include the advanced receiver capability signalling, i.e. in a similar way as described in [1, 2] within the MS Radio Access Capability IE in 3GPP TS 24.008 [5]. This information is sent by the MS to the network within the first PACKET RESOURCE REQUEST message on the PACCH of the assigned TBF during GPRS two phase access and EGPRS one phase access if requested by the network [7]. 

For GPRS one phase access the PACKET RESOURCE REQUEST message is not sent by the MS to the network, thus a more sophisticated solution must be found. A possible approach could be to include extra signalling, i.e. one bit, in the IMMEDIATE_ASSIGNMENT message and in the PACKET_UPLINK_ASSIGNMENT message, indicating that the MS shall send the PACKET RESOURCE REQUEST in the beginning of the UL TBF, as proposed in [7].

The inclusion into both IE, the MS Classmark 3 IE and the MS Radio Access Capability IE, should be considered for an initial release (e.g. 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.

	<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
We may give further consideration to whether this information field would be mandatory from an initial release (e.g. Release 6) onwards with optional indication of advanced receiver support, or completely optional.  Further consideration must also be made on the number of supported advanced receiver levels, and therefore the number of required bits to accommodate future extensibility over the useful lifetime of GSM.

10.4 Summary
The purpose of this section is not to make recommendations, but to present some possibilities for signalling and an evaluation of extensibility, limitations and issues so that we may have a basis from which to work when GERAN approaches changes to the core specifications for SAIC.  At the close of the feasibility study, the generally preferred approach to signalling mobile receiver capabilities is the method proposed here that would send a release-independent indication of receiver support to the network in the Mobile Staion Classmark 3 Information Element and the Mobile Station Radio Access Capability Information Element (cf. section 10.3).  We welcome the input of operators and especially network manufacturers on this topic so that we may address it in a timely manner in the core specification phase to follow.

In addition to a fundamental method of informing the network of the mobile station’s basic receiver capabilities, it may be desirable to introduce an additional, more granular method of signalling for the purpose of managing EGPRS link adaptation when advanced receivers are used. 
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� 	  The current assumption is that the initial release is identical to Release 6. The investigation of signalling support for pre-Release 6 versions is for further study. 
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