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1. Introduction

At TSG RAN WG2 #30, the possibility to optimise the size of several messages coded within TS 25.331 was discussed, in particular for the cases that could bring some added values to the system.

This document studies the case of the INTER RAT HANDOVER INFO message, due to its direct effect on the call setup delay in GSM and to the load that it adds on the (2G) network. It reviews the current situation and proposes a way forward.

2. Current Status

The size of the INTER RAT HANDOVER INFO message defined in TS 25.331 version 5.1.0 is equal to 79 octets (details in Section 5)  for the worse case. The size of this message results in 1.175 seconds of additional call setup delay in GSM (see Annex A).
Note that this should not be understood as a "theoretical and unlikely worse case". This corresponds to a UE supporting both FDD and TDD, but the order of magnitude of the message is not substantially decreased in the case of the UE supporting only one of the modes.

A re-coding (or more exactly, use of a new message, to allow backward compatibility) could bring this value down to 17 octets or less, thus reducing the additional
 call setup delay to 235 ms. This re-coding is described in Section 5.


Besides the impact of call setup time, this has also an impact on SDCCH load at each (2G) RR Connection, e.g. at Location Area Update in idle mode (with the possible result of delay of the location area update, e.g. loss of paging).

This proposal should also be seen as a way to stop increasing the size of this critical message.

3.
Release and mandatoriness of the solution

A choice of possible solutions is listed in Table 1, depending on the release and mandatoriness of the solution at the UE side (other solutions mixing optional changes could be listed, but this would have made the table rather heavy): 

	
	R'99
	Rel-4
	Rel-5
	Rel-6

	Solution 1
	(no change in the standards)
	(no change in the standards)
	Mandatory

	Mandatory


	Solution 2


	(no change in the standards)
	Mandatory
	Mandatory
	Mandatory


	Solution 3

	Mandatory
	Mandatory
	Mandatory
	Mandatory


	Solution 4
	(no change in the standards)
	Optional
	Mandatory

	Mandatory


	Solution 5
	Optional
	Optional
	Mandatory

	Mandatory


	Solution 6


	Optional
	Mandatory
	Mandatory
	Mandatory


	Solution 7
	(no change in the standards)
	(no change in the standards)
	(no change in the standards)
	Mandatory


Table 1: Type of solutions for the UE (mandatory/optional) depending on the releases.

Regardless of the solution, if it does involve a cross compatibility situation, this can be sorted with an indication on the GSM broadcast channels (one bit on the BCCH, one bit on the PBCCH):

A network having not implemented the "compressed" message will set the bit to "false"  and the UE will send the old message and hence achieve backwards compatibility.

If the network has implemented this feature and the UE has not, the network will ask for the 'new' message, although the UE will send the old message. The ASN.1 coding of this old message will allow to discriminate it at the receiving side and the existing procedures can be used.

A direct consequence of this is that, even if the change appears after the release '99 in the standards, it could be implemented by a ‘R'99 UE’.

The details of the coding is then described in Section 5.

4.
Proposal

The proposal is to adopt a solution based on Solution 1 (mandatory change for a release'5 mobile). 

5.
Coding solutions

This section describes how the various fields can be compressed,  redundant information suppressed, or fields omitted because not required, in order to reduce the overall size of the message.

5.1
Predefined configuration status information

5.1.1
Enhancement to Predefined Configuration Status Coding.

The current Predefined configuration status information element is optimised so that it reaches 21 bits ((2+4)+15*1) when the 16 value tags have the same value. It should be noted that when the 16 value tags have different values, the resulting message size is 96 bits ((2+4)*16).

The current coding is as follows:

	'0'
	OR
	'10'
	OR
	'11'+Value tag

	Meaning: same Value Tag as the (value tag of the) previous predefined configuration identity (0 if nothing before)
	
	Meaning: predefined configuration is unknown/deleted
	
	('explicit' coding)



Table 2: R’99 coding of the predefined configuration status

This optimisation can be enhanced with the following rules:

1. An optional set of fields is added, indicating when some consecutive preconfiguration identities have similar value tags at the beginning and/or at the end and/or within the 16 preconfiguration identities. Then the corresponding value tag is included only once.

2. An optional set of fields is added, indicating when some consecutive preconfiguration identities have different value tags at the beginning and/or at the end and/or within the range of the 16 preconfiguration identities. Then the corresponding value tags are included (without the additional 2 bits every time).

It is possible to set some strict rules for the sending of those fields, so that they are only included when they reduce the overall size of the message.

5.1.2
Coding and consequences

Similar value tags:

1 bit (indicator bit)


1 bit + <Number_of_Similar_Preconfigs_from_the_beginning>


1 bit + <Number_of_Similar_Preconfigs_from_the_end>


1 bit + <Start_Similar_Preconfig> + <End_Similar_Preconfig>

Consecutive preconfigurations with the same value tag at the beginning and/or the end of the message:

When either (one) of those fields are included, they consume in addition:

3 (indication bits) + 4 bits.

Whereas the coding without them would consume 1 bit for each subsequent preconfiguration identity with same value tag.

This means that information bits start to be saved after 8 consecutive configuration identities with same value tag (no change at 8). However, when we have 8 consecutive configuration identities at the end and at the beginning, bits are already saved for this value of 8.

Therefore the corresponding field shall be included when there are 8 or more contiguous preconfigs with same value tag at the beginning or at the end (or both).
Consecutive preconfigurations with the same value tag not at the beginning/end of the message:

When this double field is included, it consumes in addition:

3 (indication bits) + 4 + 4 = 11 bits.

Whereas the coding without them would consume 1 bit for each subsequent preconfiguration identity with same value tag.

This means that information start to be saved after 11 consecutive configuration identities with same value tag. However, when there are  8 consecutive configuration identities at the end or at the beginning, bits are already saved for this value of 11.

Therefore this field shall be included when there are 11 or more contiguous preconfigs with same value tag that are not at the beginning and not at the end. 
Value tags contiguously different:

1 bit (indicator bit)


1 bit + <Number_of_different_Preconfigs_from_the_beginning>


1 bit + <Number_of_different_Preconfigs_from_the_end>


1 bit + <Start_different_Preconfig> + <End_different_Preconfig>

Consecutive Value tags that are different from the beginning and/or the end of the message:

When either (one) of those fields are included, it consumes in addition:

3 (indication bits) + 4 bits (omitting the value tags).

Whereas the coding without them consumes 2 bits for each preconfiguration identity with value tag different than the previous one.

This means that at 4 or more consecutive preconfiguration identities with different value tags, bits are saved.

Therefore the corresponding field shall be included when there are 4 or more consecutive different  value tags at the beginning or at the end (or both).
Consecutive Value tags that are different and that are not at the beginning or at the end of the message:
When this double field is included, it consumes in addition:

3 (indication bits) + 4 + 4 = 11 bits.

Whereas the coding without them consumes 2 bits for each preconfiguration identity with value tag different than the previous one.

This means that at 6 or more consecutive preconfiguration identities with different value tags, bits are saved.

Therefore this field shall be included when there are 6 or more consecutive different value tags that are not at the beginning and not at the end.
The following table provides some examples:

	Preconfigidentities
	Example 1
	Example 2
	Example 3
	Example 4

	
	Content to describe (Value tags)
	Coding
	Content to describe (Value tags)
	Coding
	Content to describe (Value tags)
	Coding
	Content to describe (Value tags)
	Coding

	Id#1
	Value a
	1+3+4+4+1
	Value a
	1+3+4+4+1+ 2+4 + 1
	Value a
	Conditions not fulfilled (2 bits are lost).
	Value a
	1+1+3+4+4*16

	Id#2
	Value a
	
	Value a
	
	Value a
	
	Value b
	

	Id#3
	Value a
	
	Value b
	
	Value a
	
	Value c
	

	Id#4
	Value a
	
	Value b
	
	Value a
	
	Value d
	

	(...)
	(...)
	
	(...)
	
	Value a
	
	Value e
	

	
	
	
	
	
	Value b
	
	Value f
	

	
	
	
	
	
	Value b
	
	Value g
	

	
	
	
	
	
	Value b
	
	Value h
	

	
	
	
	
	
	Value b
	
	Value i
	

	
	
	
	
	
	Value b
	
	Value j
	

	
	
	
	
	
	Value c
	
	Value k
	

	
	
	
	
	
	Value c
	
	Value l
	

	
	
	
	
	
	Value c
	
	Value m
	

	
	
	
	
	
	Value c
	
	Value n
	

	
	
	
	
	
	Value c
	
	Value o
	

	Id#16
	Value a
	
	Value b
	
	Value c
	
	Value p
	

	Result
	13 bits
	20 bits
	Conditions not fulfilled. 33 bits.
	73 bits

	Current solution
	21 bits
	2+4 + 1 + 2+4 + 13 = 26 bits
	31 bits
	96 bits

	'Explicit' coding
	16*(4+1) = 80 bits
	80 bits
	80 bits
	80 bits


5.1.3
Tabular description implementation

This could be implemented within tabular description as follows:

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	RB information elements
	
	
	
	

	Compressed Predefined configuration status information
	
	
	
	

	>
	OP
	
	
	This field shall be included if :

-  condition 1;

-  condition 2; or

- condition 3 is/are fulfilled.

	>>Number_of_Similar_Preconfigs_from_the_beginning
	OP
	
	Integer(1..16)
	This field shall be included if, in increasing values of the 16 preconfiguration identities, there are 8 or more consecutive preconfigs with same value tag that are at the beginning of the preconfiguration identities. This defines condition 1.

	>>Number_of_Similar_Preconfigs_from_the_end
	OP
	
	Integer(1..16)
	This field shall be included if, in increasing values of the 16 preconfiguration identities, there are 8 or more consecutive preconfigs with same value tag that are at the end of the preconfiguration identities.

This defines condition 2. 

	>>
	OP
	
	
	This field shall be included if, in increasing values of the 16 preconfiguration identities, there are 11 or more consecutive preconfigs with same value tag and that are not at the beginning and not at the end of the preconfiguration identities.

This defines condition 3.

	>>>Start_Similar_Preconfig
	
	
	Integer(1..16)
	

	>>>End_Similar_Preconfig
	
	
	Integer(1..16)
	

	>
	OP
	
	
	This field shall be included if:

- condition 4;

- condition 5; or

- condition 6; is/are fulfilled.


	>>Number_of_different_Preconfigs_from_the_beginning
	OP
	
	Integer(1..16)
	This field shall be included if, in increasing values of the 16 preconfiguration identities, there are 4 or more consecutive preconfigs with different value tags at the beginning of the preconfiguration identities.

This defines condition 4.

	>>Number_of_different_Preconfigs_from_the_end
	OP
	
	Integer(1..16)
	This field shall be included if, in increasing values of the 16 preconfiguration identities, there are 4 or more contsecutive preconfigs with different value tags at the end of the preconfiguration identities.

Ths defines condition 5.

	>>
	OP
	
	
	This field shall be included if, in increasing values of the 16 preconfiguration identities, there are 6 or more consecutive preconfigs with different value tags that are not at the beginning and not at the end of the preconfiguration identities.

This defines condition 6.

	>>>Start_Different_Preconfig
	
	
	Integer(1..16)
	

	>>>End_Different_Preconfig
	
	
	Integer(1..16)
	

	Explicit Value Tags
	MD
	
	Number_of_different_Preconfigs_from_the_beginning + Number_of_different_Preconfigs_from_the_end

+

(End_Different_Preconfig-Start_Different _Preconfig+1) if condition 6 = true

+ 1 condition 1 = true

+ 1 if condition 2 = true

+ 1 if condition 3 = true
	Relates to the preconfiguration identities given by conditions 1-6 (if true).

	
	
	
	16 minus the number of Explicit Value Tags
	The list is in order of preconfiguration identities, from which are removed the preconfiguration identities given by the Explicit Value Tags.

	>Predefined configuration choice indicator
	MP
	
	Binary
	The UE shall set it to TRUE if the value tag is known and different from the previous one, or if the predefined configuration is unknown/deleted.

The UE shall set it to FALSE if the preconfiguration is known and has the same value tag than the previous configuration identity (0 if nothing before).

	>Predefined configuration context 
	Predefined configuration choice indicator
	
	Predefined configuration context

10.3.4.4a
	This field shall be included only if the Predefined configuration choice indicator is set to TRUE.




10.3.4.4a
Predefined configuration context

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	Predefined configuration context
	MP
	
	Binary
	FALSE: Preconfiguration identity is deleted/unknown



	Predefined configuration value tag
	Predefined configuration context
	
	Predefined configuration value tag 10.3.4.6
	


NOTE 3: With this coding, the use by the UE and the broadcast (e.g. SIB16) of the predefined configurations is kept unchanged.

NOTE 4: Regardless of this new coding, there is no advise for the network in 25.331 (note) saying that having similar value tags reduces greatly the overall size of the message.

NOTE5: The current tabular text in 25.331 does not seem to reflect the ASN.1 coding.

With this new coding, the size of the predefined configuration status information is further reduced when value tags are similar, while at the same time it helps not to increase it when they are different. In this sense, it smoothes the already existing implicit requirement on the network infrastructure to have similar value tags, as it allows a fallback solution when value tags are very different.

It should also be noted that the conditions/rules for sending the extra fields are translated for the UE making it easy it select the most efficient coding.

One further bit can be saved by making this IE as MP in this message, as it is always included.

5.2
UE security information

Size: 20 bits.

(Only) one bit can be saved by making this IE as MP in this message, as it is always included.

5.3 UE Radio Access capability, UE Radio Access capability extension and measurement capability

Besides applying compression , omission of duplicated or redundant fields can be achieved:

UE Radio Access Capability:

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Access stratum release indicator
	size: 4 bits (from the Rel-4).

Could be changed to 3 bits. If more than 8 levels of releases are required tomorrow, they could be added in an extension.

	PDCP capability
	29 bits for the Rel-5, 5 bits for the R'99.

They can be omitted.

	RLC capability
	7 bits.

They can be omitted.

	MAC-hs capability
	4 bits.

(Appears for the Rel-5).

They can be omitted (?).

	Transport channel capability
	58 or 66 bits, depending on the support of turbo decoding.

They can be omitted.

	RF capability FDD
	5 bits.

Can be transferred into a more generic coding (see below).

	RF capability TDD
	7 or up to 14 bits(Rel-4).

Can be transferred into a more generic coding (see below).

	Physical channel capability
	18, 40 or 54 bits, whether the UE supports TDD, FDD or both (R'99).

103 bits if all the Rel-5 options are supported.

They can be omitted.

	UE multi-mode/multi-RAT capability
	Size: 4 bits.

The support of FDD or TDD is already included in the Classmark 3 received by the BSC in GSM. Moreover, this support is already indicated by the FDD/TDD frequency band indication.

The support of multi-carrier is included in the measurement IE. However, to ease the task of the RNC, this information could be kept (but merged with other information, see below).

	Security capability
	Includes 29 spare bits.

Can be reduced from 32 to 7 bits (while still allowing some level of future profness).

	UE positioning capability
	8 bits.

Can be omitted.

	Measurement capability
	19 bits. 

Includes the support of multi-carrier, already included in the "UE multi-mode/multi-RAT capability IE.

Can be merged with the measurement capability extension and UE Radio Access capability extension (see below).


10.3.3.42a
UE radio access capability extension

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Frequency band specific capability list
	MP
	1 to <maxFreqbandsFDD>
	
	

	>Frequency band
	MP
	
	Enumerated(FDD2100, FDD1900)
	Six spare values are needed

	>RF capability FDD extension
	MD
	
	RF capability FDD extension 10.3.3.33a
	the default values are the same values as in the immediately preceding IE "RF capability FDD extension"; the first occurrence is MP

	>Measurement capability extension
	MP
	
	Measurement capability extension 10.3.3.21a
	


It seems that this structure, including the Measurement capability extension, is included a number of times equal to <maxFreqbandsFDD>. However, the 'Measurement capability extension' is itself repeated a number of times equal to <maxFreqbandsFDD>. The 'Measurement capability extension' includes a repetition of the information elements 'TDD measurements', GSM measurements, and 'Multi-carrier measurement' (repeated themselves a number of times equal to <maxFreqbandsFDD>).

All this makes that, with the example of two FDD bands, two TDD bands, two GSM bands the measurement capability extension size becomes equal to:

3 + (1+3 + 1+1)*2 + 1+2+(2+1+1)*2 + 1+4 + (4+1+1)*2 + 1+1+1 = 46 bits.

Hence the size of the UE radio access capability extension is:

3 + (3+5+46)*2 = 111 bits.

This is for the case of the limited number of bands given in the example.

The multiplicative nature of the coding would make that for 3 FDD bands, 3 TDD bands and 7 GSM bands, the size would bel:

3 + (1+3 + 1+1)*3 + 1+2+(2+1+1)*3 + 1+4 + (4+1+1)*7 + 1+1+1 = 86 bits for the measurement capability extension.

And hence 3 + (3+5+86)*3 = 285 bits for the UE radio access capability extension.

5.3.1 Tabular description of the Compressed UE radio access capability

The proposal is to merge the RF capability, measurement capability and their optional extensions into the same information elements, where common information can be re-used. Adding this to the previous comments in this clause, this would give the following tabular description:

(10.3.3.x)
Compressed UE radio access capability


	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Access stratum release indicator
	MP
	
	Enumerated(R99, Rel-4, Rel-5, Rel-6)
	Indicates the release of the UE according to [35]. The IE also indicates the release of the RRC transfer syntax supported by the UE.

Four spare values are needed.
	

	RF capability FDD
	OP
	
	
	This IE shall be included if the UE supports FDD
	

	>Common FDD UE power class
	OP
	
	Enumerated(1..4)
	as defined in [21]

This IE shall be included if the UE power class is the same for all FDD bands that are indicated in the IEs FDD Frequency band.
	

	>FDD Frequency band
	MP
	1 to <maxFreqBandsFDD>
	Enumerated(FDD2100, FDD1900)
	Two spare values are needed.
	

	>UE power class
	Common_FDD_UE_power_class_non_included
	1 to <maxFreqBandsFDD>
	Enumerated(1..4)
	as defined in [21].
	

	>Tx/Rx frequency separation
	MP
	1 to <maxFreqBandsFDD>
	Enumerated(190, 174.8-205.2, 134.8-245.2)
	In MHz

as defined in [21].

NOTE:
carries no information if the UE is not operating in frequency band a (as defined in [21]).
	

	>Need for DL compressed mode
	MP
	1 to <maxFreqBandsFDD>
	Boolean
	TRUE means that the UE requires DL compressed mode in order to perform measurements on the FDD frequency band indicated by the IE "FDD Frequency band" 
	

	>Need for UL compressed mode
	MP
	1 to <maxFreqBandsFDD>
	Boolean
	TRUE means that the UE requires UL compressed mode in order to perform measurements on the FDD frequency band indicated by the IE "FDD Frequency band"
	

	RF capability TDD
	OP
	
	
	This field shall be included if the UE supports TDD.
	

	>Common TDD UE power class
	OP
	
	Enumerated(1..4)
	as defined in [22]

This IE shall be included if the UE power class is the same for all TDD bands that are indicated in the IEs TDD Frequency band.
	

	>UE power class
	Common_TDD_UE_power_class_non_included
	1 to <maxFreqBandsTDD>
	Enumerated

(1..4) 
	as defined in [22]
	

	>TDD frequency bands
	MP
	1 to <maxFreqBandsTDD>
	Enumerated(a, b, c)
	as defined in [22].


	

	>Chip rate capability
	MP
	1 to <maxFreqBandsTDD>
	Enumerated(3.84Mcps,1.28Mcps)
	as defined in [22]
	

	>Need for DL compressed mode
	MP
	1 to <maxFreqBandsTDD>
	Boolean
	TRUE means that the UE requires DL compressed mode in order to perform measurements on the TDD frequency bands indicated by the IE "TDD Frequency bands" for the chip rate indicated by the IE "Chip rate capability"
	

	>Need for UL compressed mode
	MP
	1 to <maxFreqBandsTDD>
	Boolean
	TRUE means that the UE requires UL compressed mode in order to perform measurements on the TDD frequency bands indicated by the IE "TDD Frequency bands" for the chip rate indicated by the IE "Chip rate capability"
	

	RF capability GSM
	OP
	
	
	
	

	>GSM Frequency band
	MP
	1 to <maxFreqBandsGSM>
	Enumerated(GSM450, GSM480, GSM850, GSM900P, GSM900E, GSM1800, GSM1900)
	as defined in [45].

Nine spare values are needed.
	

	>Need for DL compressed mode
	MP
	1 to <maxFreqBandsGSM>
	Boolean
	TRUE means that the UE requires DL compressed mode in order to perform measurements on GSM frequency band indicated by the IE "GSM Frequency band"
	

	>Need for UL compressed mode
	MP
	1 to <maxFreqBandsGSM>
	Boolean
	TRUE means that the UE requires UL compressed mode in order to perform measurements on GSM frequency band indicated by the IE "GSM Frequency band"
	

	Multi-carrier measurement
	OP
	
	
	This field shall be included if the UE supports multi-carrier.
	

	>Need for DL compressed mode
	MP
	
	Boolean
	TRUE means that the UE requires DL compressed mode in order to perform measurements on multi-carrier
	

	>Need for UL compressed mode
	MP
	
	Boolean
	TRUE means that the UE requires UL compressed mode in order to perform measurements on multi-carrier
	


	Condition
	Explanation

	Common_FDD_UE_power_class_not_included
	The set of IEs is mandatory present if the IE "Common FDD UE power class" = False and the IE "RF capabality FDD" = True. Otherwise this field is not needed in the message.

	Common_FDD_UE_power_class_not_included
	The set of IEs is mandatory present if the IE "Common TDD UE power class" = False and the IE "RF capabality TDD" = True. Otherwise this field is not needed in the message.


(10.3.3.x)
Compressed security capability


	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Ciphering algorithm capability
	MP
	
	
	

	>UEA0
	MP
	
	Boolean
	

	>UEA1
	MP
	
	Boolean
	

	>Spare
	MP
	2
	Boolean
	Shall be set to FALSE by UEs complying with this version of the protocol.

	Integrity protection algorithm capability
	MP
	
	
	

	>UIA1
	MP
	
	Boolean
	The value TRUE means that UIA1, Kasumi, is supported

	>Spare
	MP
	2
	Boolean
	Shall be set to FALSE by UEs complying with this version of the protocol.


In this case, future proofness can be fulfilled by the possibility to add new fields at the end (if e.g. more than 4 FDD bands, 4 TDD bands or 16 GSM bands are needed).

With this coding, with 2 FDD bands, 2 TDD bands and 2 GSM bands, the compressed UE radio access capability size is:

3 + 1 + 3 + 1+2 + (2+2+1+1)*2 + 1 +1+2 + (2+1+1+1) *2 + (4+1+1)*2 + 1+1+1 = 55 bits.

This becomes 92 bits with 3 FDD bands, 3 TDD bands and 7 GSM bands.

5.4  Tabular description of the compressed Inter RAT Handover Info

After comments from clause 5, the tabular description becomes:

(10.2.x)

COMPRESSED INTER RAT HANDOVER INFO

This message is sent by the UE via another radio access technology to provide information to the target RNC when preparing for a handover to UTRAN.


RLC-SAP: N/A (Sent through a different RAT)


Logical channel: N/A (Sent through a different RAT)


Direction: UE ( UTRAN

	Information Element/Group Name
	Need
	Multi
	Type and reference
	Semantics description

	Radio Bearer IEs
	
	
	
	

	Compressed Predefined configuration status information
	MP
	
	Compressedpredefined configuration status information 10.3.x.x
	

	UE Information elements
	
	
	
	

	UE security information
	MP
	
	UE security information 10.3.3.42b
	

	Compressed UE radio access capability
	MP
	
	Compressed UE radio access capability 10.3.3.x
	


This gives a final size of 13+20+3+7+92 = 16 octets and seven bits. (with 3 FDD bands, 3 TDD bands and 7 GSM bands).

Annex A.
Relationship between the size of the Inter RAT handover Info and the 


additional call setup delay in GSM

The 'INTER RAT Handover Info' is included in the UTRAN Classmark change message that is sent to the BSC and queued at the Mobile Station side before proceeding with the call set-up at Call Control level. The opportunity for sending a message in every SDCCH block is 235 ms (every each 51 frame TDMA multiframe). The number of bytes per GSM Layer 2 frame is 20 for the SDCCH.

The first frame includes the 3 octets of Message Type, Protocol Discriminator, Skip Indicator and GSM Length field. This means that the first 17 octets of contents of the UTRAN Classmark Change message delay the call setup of 235 ms.

Every subsequent 20 octets of content then delay the call setup of further 235 ms.
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	OP
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	>>Number_of_Similar_Preconfigs_from_the_end
	OP
	
	Integer(1..16)
	This field shall be included if, in increasing values of the 16 preconfiguration identities, there are 8 or more consecutive preconfigs with same value tag that are at the end of the preconfiguration identities.

This defines condition 2. 

	>>
	OP
	
	
	This field shall be included if, in increasing values of the 16 preconfiguration identities, there are 11 or more consecutive preconfigs with same value tag and that are not at the beginning and not at the end of the preconfiguration identities.

This defines condition 3.

	>>>Start_Similar_Preconfig
	
	
	Integer(1..16)
	

	>>>End_Similar_Preconfig
	
	
	Integer(1..16)
	

	>
	OP
	
	
	This field shall be included if:

- condition 4;

- condition 5; or

- condition 6; is/are fulfilled.


	>>Number_of_different_Preconfigs_from_the_beginning
	OP
	
	Integer(1..16)
	This field shall be included if, in increasing values of the 16 preconfiguration identities, there are 4 or more consecutive preconfigs with different value tags at the beginning of the preconfiguration identities.

This defines condition 4.

	>>Number_of_different_Preconfigs_from_the_end
	OP
	
	Integer(1..16)
	This field shall be included if, in increasing values of the 16 preconfiguration identities, there are 4 or more contsecutive preconfigs with different value tags at the end of the preconfiguration identities.

Ths defines condition 5.

	>>
	OP
	
	
	This field shall be included if, in increasing values of the 16 preconfiguration identities, there are 6 or more consecutive preconfigs with different value tags that are not at the beginning and not at the end of the preconfiguration identities.

This defines condition 6.

	>>>Start_Different_Preconfig
	
	
	Integer(1..16)
	

	>>>End_Different_Preconfig
	
	
	Integer(1..16)
	

	Explicit Value Tags
	MD
	
	Number_of_different_Preconfigs_from_the_beginning + Number_of_different_Preconfigs_from_the_end

+

(End_Different_Preconfig-Start_Different _Preconfig+1) if condition 6 = true

+ 1 condition 1 = true

+ 1 if condition 2 = true

+ 1 if condition 3 = true
	Relates to the preconfiguration identities given by conditions 1-6 (if true).

	
	
	
	16 minus the number of Explicit Value Tags
	The list is in order of preconfiguration identities, from which are removed the preconfiguration identities given by the Explicit Value Tags.

	>Predefined configuration choice indicator
	MP
	
	Binary
	The UE shall set it to TRUE if the value tag is known and different from the previous one, or if the predefined configuration is unknown/deleted.

The UE shall set it to FALSE if the preconfiguration is known and has the same value tag than the previous configuration identity (0 if nothing before).

	>Predefined configuration context 
	Predefined configuration choice indicator
	
	Predefined configuration context

10.3.4.4a
	This field shall be included only if the Predefined configuration choice indicator is set to TRUE.




10.3.4.4a
Predefined configuration context

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	Predefined configuration context
	MP
	
	Binary
	FALSE: Preconfiguration identity is deleted/unknown



	Predefined configuration value tag
	Predefined configuration context
	
	Predefined configuration value tag 10.3.4.6
	


10.3.3.x
Compressed UE radio access capability


	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Access stratum release indicator
	MP
	
	Enumerated(R99, Rel-4, Rel-5, Rel-6)
	Indicates the release of the UE according to [35]. The IE also indicates the release of the RRC transfer syntax supported by the UE.

Four spare values are needed.
	

	RF capability FDD
	OP
	
	
	This IE shall be included if the UE supports FDD
	

	>Common FDD UE power class
	OP
	
	Enumerated(1..4)
	as defined in [21]

This IE shall be included if the UE power class is the same for all FDD bands that are indicated in the IEs FDD Frequency band.
	

	>FDD Frequency band
	MP
	1 to <maxFreqBandsFDD>
	Enumerated(FDD2100, FDD1900)
	Two spare values are needed.
	

	>UE power class
	Common_FDD_UE_power_class_non_included
	1 to <maxFreqBandsFDD>
	Enumerated(1..4)
	as defined in [21].
	

	>Tx/Rx frequency separation
	MP
	1 to <maxFreqBandsFDD>
	Enumerated(190, 174.8-205.2, 134.8-245.2)
	In MHz

as defined in [21].

NOTE:
carries no information if the UE is not operating in frequency band a (as defined in [21]).
	

	>Need for DL compressed mode
	MP
	1 to <maxFreqBandsFDD>
	Boolean
	TRUE means that the UE requires DL compressed mode in order to perform measurements on the FDD frequency band indicated by the IE "FDD Frequency band" 
	

	>Need for UL compressed mode
	MP
	1 to <maxFreqBandsFDD>
	Boolean
	TRUE means that the UE requires UL compressed mode in order to perform measurements on the FDD frequency band indicated by the IE "FDD Frequency band"
	

	RF capability TDD
	OP
	
	
	This field shall be included if the UE supports TDD.
	

	>Common TDD UE power class
	OP
	
	Enumerated(1..4)
	as defined in [22]

This IE shall be included if the UE power class is the same for all TDD bands that are indicated in the IEs TDD Frequency band.
	

	>UE power class
	Common_TDD_UE_power_class_non_included
	1 to <maxFreqBandsTDD>
	Enumerated

(1..4) 
	as defined in [22]
	

	>TDD frequency bands
	MP
	1 to <maxFreqBandsTDD>
	Enumerated(a, b, c)
	as defined in [22].


	

	>Chip rate capability
	MP
	1 to <maxFreqBandsTDD>
	Enumerated(3.84Mcps,1.28Mcps)
	as defined in [22]
	

	>Need for DL compressed mode
	MP
	1 to <maxFreqBandsTDD>
	Boolean
	TRUE means that the UE requires DL compressed mode in order to perform measurements on the TDD frequency bands indicated by the IE "TDD Frequency bands" for the chip rate indicated by the IE "Chip rate capability"
	

	>Need for UL compressed mode
	MP
	1 to <maxFreqBandsTDD>
	Boolean
	TRUE means that the UE requires UL compressed mode in order to perform measurements on the TDD frequency bands indicated by the IE "TDD Frequency bands" for the chip rate indicated by the IE "Chip rate capability"
	

	RF capability GSM
	OP
	
	
	
	

	>GSM Frequency band
	MP
	1 to <maxFreqBandsGSM>
	Enumerated(GSM450, GSM480, GSM850, GSM900P, GSM900E, GSM1800, GSM1900)
	as defined in [45].

Nine spare values are needed.
	

	>Need for DL compressed mode
	MP
	1 to <maxFreqBandsGSM>
	Boolean
	TRUE means that the UE requires DL compressed mode in order to perform measurements on GSM frequency band indicated by the IE "GSM Frequency band"
	

	>Need for UL compressed mode
	MP
	1 to <maxFreqBandsGSM>
	Boolean
	TRUE means that the UE requires UL compressed mode in order to perform measurements on GSM frequency band indicated by the IE "GSM Frequency band"
	

	Multi-carrier measurement
	OP
	
	
	This field shall be included if the UE supports multi-carrier.
	

	>Need for DL compressed mode
	MP
	
	Boolean
	TRUE means that the UE requires DL compressed mode in order to perform measurements on multi-carrier
	

	>Need for UL compressed mode
	MP
	
	Boolean
	TRUE means that the UE requires UL compressed mode in order to perform measurements on multi-carrier
	


	Condition
	Explanation

	Common_FDD_UE_power_class_not_included
	The set of IEs is mandatory present if the IE "Common FDD UE power class" = False and the IE "RF capabality FDD" = True. Otherwise this field is not needed in the message.

	Common_FDD_UE_power_class_not_included
	The set of IEs is mandatory present if the IE "Common TDD UE power class" = False and the IE "RF capabality TDD" = True. Otherwise this field is not needed in the message.


10.3.3.x

Compressed security capability


	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Ciphering algorithm capability
	MP
	
	
	

	>UEA0
	MP
	
	Boolean
	

	>UEA1
	MP
	
	Boolean
	

	>Spare
	MP
	2
	Boolean
	Shall be set to FALSE by UEs complying with this version of the protocol.

	Integrity protection algorithm capability
	MP
	
	
	

	>UIA1
	MP
	
	Boolean
	The value TRUE means that UIA1, Kasumi, is supported

	>Spare
	MP
	2
	Boolean
	Shall be set to FALSE by UEs complying with this version of the protocol.


10.2.x

COMPRESSED INTER RAT HANDOVER INFO

This message is sent by the UE via another radio access technology to provide information to the target RNC when preparing for a handover to UTRAN.


RLC-SAP: N/A (Sent through a different RAT)


Logical channel: N/A (Sent through a different RAT)


Direction: UE ( UTRAN

	Information Element/Group Name
	Need
	Multi
	Type and reference
	Semantics description

	Radio Bearer IEs
	
	
	
	

	Compressed Predefined configuration status information
	MP
	
	Compressedpredefined configuration status information 10.3.x.x
	

	UE Information elements
	
	
	
	

	UE security information
	MP
	
	UE security information 10.3.3.42b
	

	Compressed UE radio access capability
	MP
	
	Compressed UE radio access capability 10.3.3.x
	


x 16 (for the 16 preconfiguration identities)








� The "additional" delay is by comparison to:


	- a single mode GSM mobile; or


      - a GSM-UTRAN mobile who would be requested by the BSC not to send the UTRAN CLASSMARK CHANGE message on the GSM radio interface (thus making the GSM(UTRAN handover functionality not usable within the BSC).





�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least three digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/� .�The list is also included in a MS Excel file included in the zip file containing the CR cover sheet template.


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2002.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/archive/21_series/21.900/" ��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. correction).


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





