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1. Background

Both MS CM IE 1 and 2 contain MS/UE specific information on mobile capabilities and protocol reference version, such as revision level. The IE is included in Mobility Management messages, such as LOCATION UPDATE REQUEST. This IE has been defined since GSM phase 1 in GSM TS 04.08 and more recently in 3GPP TS 24.008 for R99 and later releases. Three code points out of the available four have ever been used so far. 

Since the protocol versions in GSM phase 1, GSM phase 2 and R99 differ from each other substantially, there is a requirement that all mobiles shall indicate the support of GSM phase 1, GSM phase 2 or R99 (and later) version of the protocol when attempting to register to the network.

When a network detects a mobile which is of older version then the revision level tells the network not to use signalling elements and procedures which would not be backwards compatible. The network is usually able to perform a fallback to the previous version of the protocol.

When a network sees a mobile, which is of later version, then it obviously is not able to switch to behaviour defined later than the network reference version of the protocol. But this is not needed since the protocol is designed to cope with such situations. Otherwise the launch of GSM phase 2 and R99 mobiles would have to wait until every network in the world has been updated to the same level!

Similar problem was identified when moving from GSM phase 1 to phase 2 and this is documented in GSM 09.90 v4.9.0 in clause 5.3.6.1 (see annex 4). 

2. Problem

It has been found out that some networks fail to provide service to R99 UEs which according to the R99 requirements indicate this in the Mobile Station Classmark 1 and 2 IEs. The problem appears to be in the serving network and thus it affects both HPLMN users and roaming users if they have R99 or later mobile.

The problem is not limited to any specific radio access network, but any single mode or multi mode R99 or later mobile will be rejected the same way.

It is assumed by the contributor that one reason to this may be a misunderstanding of the statement "reserved for future use". Some implementors seem to interpret this to mean the same as defined term "reserved" which will trigger error handling.

3. Proposal

It is proposed by the originators that:

1. The meeting analyses the requirement on the network, and if possible, agree that GSM phase 2 network shall not reject Location Update Request from a UE simply because of revision level defined for mobiles supporting R99 or later version of the protocol.

2. Any network implementation which does reject the attempted LU from R99 mobile should be updated as soon as possible in order to stop blocking the rollout of R99 mobiles which support GSM or GERAN.

3. A CR on 04.08 and 24.008 is raised to remove any chance of misinterpretation in the future. The originator is willing to draft the relevant GSM phase 2 CR with corresponding mirror CRs for CN1 and GERAN approval if the principle is agreed by the meeting.

4. The meeting considers whether the creation of a TR corresponding to GSM 09.90 would be justified for R99.

Annex 1: MS CM 1 IE in R97: (04.08 version 6.f.0, clause 10.5.1.5)
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+-----------------------------------------------+

│     │      Mobile Station Classmark 1 IEI     │octet 1

+-----+-----------------------------------------│

│  0  │ Revision  │ ES  │ A5/1│     RF power    │

│spare│  level    │ IND │     │   capability    │octet 2

+-----------------------------------------------+

Figure 10.5.5/GSM 04.08: Mobile Station Classmark 1 information element

Table 10.5.5/GSM 04.08: Mobile Station Classmark 1 information element

	

	Revision level (octet 2)

	

	  Bits

	  7 6

	  0 0 Reserved for phase 1

	  0 1 Used by phase 2 mobile stations

	

	All other values are reserved for future use.




This is one example, the same principle applies to all releases between phase 2 and R98. Revision level field is duplicated in MS CM 2 IE.

Annex 2: MS CM 1 IE in R99: (24.008  version 3.b.0, clause 10.5.1.5 )

(R99 change is highlighted in green)
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Figure 10.5.5/3GPP TS 24.008 Mobile Station Classmark 1 information element

Table 10.5.5/3GPP TS 24.008: Mobile Station Classmark 1 information element

	Revision level (octet 2)

Bits

	7
	6
	
	

	0
	0
	
	Reserved for GSM phase 1

	0
	1
	
	Used by GSM phase 2 mobile stations

	1
	0
	
	Used by mobile stations supporting R99 or later versions of the protocol

	1
	1
	
	Reserved for future use

	
	
	
	


This is one example, the same principle applies to all releases from R99 onwards. Revision level field is duplicated in MS CM 2 IE.

Annex 3: Possible correction for 04.08

Table 10.5.5/GSM 04.08: Mobile Station Classmark 1 information element

	

	Revision level (octet 2)

	

	  Bits

	  7 6

	  0 0 Reserved for phase 1

	  0 1 Used by phase 2 mobile stations

	

	All other values are intended for future use and shall be understood to mean the same as the revision level of the receiving network entity.




This is an example. MS CM 2 should be changed in a similar way.

Annex 4: Extract from GSM 09.90 v.4.9.0, clause 5.3.6.1

 5.3.6.1
"Mobile station classmark"

A new value is used for the "revision level" field of the "mobile station classmark 1 and 2" information elements to indicate that the MS supports the 04.08 protocols defined for Phase 2; this value was marked as "reserved for future use" in the Phase 1 specifications.

Moreover, this "revision level" field has been reduced from 3 bits to 2 bits. The bit which has been freed is marked as spare for Phase 2. The remaining bits are still used to indicate the revision level of the MS.

On reception of a "mobile station classmark" information element with the "revision level" field set to one of the two following values: 000 or 001, an upgraded Phase 1 infrastructure is not allowed to consider this information element as invalid and shall process the message which contains this "mobile classmark" information element.

In addition, it would be advisable that whatever the value of the "revision level" field an upgraded Phase 1 infrastructure should not consider this information element as invalid and should process the message containing the "mobile station classmark" information element.

This case is one of the exceptions to section 5.2.2 of this ETR.

The "frequency capability" field of the "mobile station classmark 2" information element has been reduced from 3 bits to 1 bit. The 2 bits which have been freed are marked as spare for Phase 2. The remaining bit is used to indicate whether a MS supports the extension band for GSM.

An upgraded Phase 1 infrastructure is not allowed to reject a "frequency capability" field which contains value 001 .

Moreover the upgraded Phase 1 infrastructure should assume that the MS supports band number 0.

This case is one of the exceptions to section 5.2.2 of this ETR.

The "encryption algorithm" field of the "mobile station classmark 1 and 2" information elements has been reduced from 2 bits to 1 bit. The bit which has been freed is used in Phase 2 to indicate whether the Mobile Station supports autonomous Early Sending of Classmark Change message: “ES IND” bit. The other bit is used to indicate whether the MS supports the standard A5 encryption algorithm.

An upgraded Phase 1 infrastructure should only check in the "encryption algorithm" field the bit which indicates support of the standard A5 algorithm.

An upgraded Phase 1 infrastructure is not allowed to reject an “encryption algorithm” field because the “ES IND” bit is set to 1.

This case is one of the exceptions to section 5.2.2 of this ETR.

