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ARP Signalling

1. Introduction

It is generally accepted that signalling should be made available as early as possible in order for the network to be able to benefit from this information.

As a consequence, it was decided in GERAN1#18, that ARP should be a release independent feature.

In this contribution, some of the issues regarding the implementation of ARP signalling that remain open, are discussed.

2. Coding the ARP indicator 

In [1], two alternative methods to code the indicator were proposed: a fixed field, and a flag + conditional field. Instances of these methods are shown in Table 1.

Table 1 - Alternative methods to code the ARP indicator.
	Coding
	No. ARP phases
	Efficiency

	3 bit field
	7
	3 bits needed

	flag + conditional 2 bit field
	4
	1 bit needed (conventional MS) or

3 bits needed (ARP MS)

	flag + conditional 3 bit field
	8
	1 bit needed (conventional MS) or

3 bits needed (ARP MS)


Space is limited in the CLASSMARK 3 IE, so if segmentation of the CLASSMARK CHANGE message was considered feasibile (see Section 3), then the flag+conditional 3 bit field may be preferred as it supports up to 8 phases. If on the other hand, segmentation was not considered feasible, then efficiency may be more critical. In which case the flag+conditional 2 bit field may be preferred, however it only supports 4 phases.

3. Signalling In the CS domain

In the CS domain, the MS can indicate ARP capability in the CLASSMARK 3 IE of a CLASSMARK CHANGE message.

This message is sent on the SDCCH or FACCH by the mobile station to the network to indicate a classmark change or as a response to a classmark enquiry.

In 24.018 §10.5.1.7, a 14 octet limit has been introduced on the CLASSMARK 3 IE in order to limit the sending of the CLASSMARK CHANGE message to one layer 2 frame. However, in [1], it was demonstrated that if a Rel'5 MS supported a full set of features, then this limit would be exceeded, implying that MS manufacturers will need to be increasingly selective with the number of features that an MS can support as more features are introduced with every release.

This problem can be alleviated if the MS manufacturer had the option to exceed this limit by allowing the the CLASSMARK CHANGE to be carried over two layer 2 frames, as depicted in Figure 1.
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Figure 1 - CLASSMARK CHANGE segmented over two layer 2 frames
To implement the segmentation, changes will be needed to 44.018 and 24.008 as shown in Annex A.

4. Signalling In the PS domain

It has been proposed to mandate the use of two-phase access to allow for providing the BSS with the MS’s ARP capability at uplink TBF establishment. This must clearly be avoided. Besides, it should be kept in mind that ARP is applicable in the downlink, hence signalling the mobile station’s ARP capability at uplink TBF establishment is not needed.

For the downlink case however, the MS’s ARP capability is available to the BSS within the downlink LLC PDUs (DL_UNITDATA PDU) received from the SGSN which each contains the MS RAC IE.

5. ARP as release independent

To enable the early availability of ARP signalling within the MS, it was agreed in GERAN1#18, that ARP should be a release independent feature (starting from R'99).

When release independent frequency bands were standardised in GERAN and UTRAN, the procedure that was adopted was to implement the necessary requirements within the current release, and then to include these requirements plus any implementation guidelines into a specially created specification (i.e. 05.14 in GERAN and 25.307 in UTRAN) for each of the earlier releases.

This procedure could also be adopted for a release independent ARP.

Whilst in 05.14 the requirements are copied, in 25.307 the requirements are included as references to the current release in order to promote maintainability (by avoiding the duplication of any clauses). This approach might also be considered for ARP.

A draft specification demonstrating this approach can be found in Annex B.
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Annex A - Changes for CLASSMARK CHANGE segmentation


Change to 44.018


9.1.11
Classmark change


This message is sent on the main DCCH by the mobile station to the network to indicate a classmark change or as a response to a classmark enquiry. See table 9.1.11.1.


Message type:
CLASSMARK CHANGE


Significance:
dual


Direction:
mobile station to network


Table 9.1.11.1: CLASSMARK CHANGE message content


		IEI

		Information element

		Type / Reference

		Presence

		Format

		length



		

		RR management
Protocol Discriminator

		Protocol Discriminator
10.2

		M

		V

		1/2



		

		Skip Indicator

		Skip Indicator
10.3.1

		M

		V

		1/2



		

		Classmark Change 
Message Type

		Message Type
10.4

		M

		V

		1



		

		Mobile Station
Classmark

		Mobile Station Classmark 2
10.5.1.6

		M

		LV

		4



		20

		Additional Mobile Station Classmark Information

		Mobile Station Classmark 3
10.5.1.7

		C 

		 TLV

		3-34





Change to 24.008


10.5.1.7
Mobile Station Classmark 3


The purpose of the Mobile Station Classmark 3 information element is to provide the network with information concerning aspects of the mobile station. The contents might affect the manner in which the network handles the operation of the mobile station. The Mobile Station Classmark information indicates general mobile station characteristics and it shall therefore, except for fields explicitly indicated, be independent of the frequency band of the channel it is sent on.


The MS Classmark 3 is a type 4 information element with a maximum of 34 octets length.


The value part of a MS Classmark 3 information element is coded as shown in figure 10.5.7/3GPP TS 24.008 and table 10.5.7/3GPP TS 24.008.


NOTE:
The 34 octet limit is so that the CLASSMARK CHANGE message will fit in no more than two layer 2 frames.


SEMANTIC RULE: a multiband mobile station shall provide information about all frequency bands it can support. A single band mobile station shall not indicate the band it supports in the Multiband Supported, GSM 400 Bands Supported, GSM 700 Associated Radio Capability, GSM 850 Associated Radio Capability or GSM 1900 Associated Radio Capability fields in the MS Classmark 3. Due to shared radio frequency channel numbers between GSM 1800 and GSM 1900, the mobile should indicate support for either GSM 1800 band OR GSM 1900 band.


SEMANTIC RULE: a mobile station shall include the MS Measurement Capability field if the Multi Slot Class field contains a value of 19 or greater (see 3GPP TS 45.002 [32]).


Typically, the number of spare bits at the end is the minimum to reach an octet boundary. The receiver may add any number of bits set to "0" at the end of the received string if needed for correct decoding.
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Annex B - DRAFT R'99 specification for Release Independent ARP


3GPP TS ab.cde Vx.y.z (yyyy-mm)

Technical Specification


3rd Generation Partnership Project;


Technical Specification Group GSM/EDGE Radio Access Network;


Release Independent Advanced Receiver Performance;


Implementation Guidelines


(Release 1999)
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Foreword


This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).


The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:


Version x.y.z


where:


x
the first digit:


1
presented to TSG for information;


2
presented to TSG for approval;


3
or greater indicates TSG approved document under change control.


y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.


z
the third digit is incremented when editorial only changes have been incorporated in the document.


Introduction


This clause is optional. If it exists, it is always the second unnumbered clause.


1
Scope


The present document deals with implementation guidelines…


2
References


The following documents contain provisions which, through reference in this text, constitute provisions of the present document.


· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.


· For a specific reference, subsequent revisions do not apply.


· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.


[1]
3GPP TR 45.005: "Radio transmission and reception (Release 6)".


[2]
3GPP TR 24.008: "Mobile radio interface Layer 3 specification; Core Network protocols; Stage 3 (Release 6)".


3
Definitions, symbols and abbreviations


Delete from the above heading those words which are not applicable.


Subclause numbering depends on applicability and should be renumbered accordingly.


3.1
Definitions


For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.


example: text used to clarify abstract rules by applying them literally.


3.2
Symbols


For the purposes of the present document, the following symbols apply:


<symbol>
<Explanation>


3.3
Abbreviations


For the purposes of the present document, the following abbreviations apply:


ARP
Advanced Receiver Performance


4
ARP MS Independent of Release


ARP is specified in Release 6 but is defined as a release-independent feature.


4.1
R'99 ARP MS


MSs that conform to Release '99 and support ARP shall support the following requirements in Release 6.


4.1.1
RF Requirements


The MS shall comply with the RF requirements for ARP specified in [1]. These requirements are:


Section 6.2: Reference sensitivity level;


Section 6.3: Reference interference level.


4.1.2
Signalling Requirements


The MS shall support the following information elements specified in [2]:


Section 10.5.1.7 Mobile Station Classmark 3, with the following exceptions:


· the MS Classmark 3 IE shall have a maximum length of 14 octets [NOTE: assumes segmentation of the CLASSMARK CHANGE nas been introduced in Rel'6]

· Fields GSM 700 Associated Radio Capability, Extended DTM GPRS Multi Slot Class, Extended DTM EGPRS Multi Slot Class, High Multislot Capability, T-GSM 400 Bands Supported, T-GSM 400 Associated Radio Capability and T-GSM 900 Associated Radio Capability shall be indicated as not present since they are not defined in Release 99. This is done by setting the indication bit to '0'.


· Parameters UMTS 1.28 Mcps TDD Radio Access Technology Capability, GERAN Feature Package 1, GERAN Iu mode Capability, GERAN Feature Package 2, GMSK_Multislot_Power_Profile and 8PSK_Multislot_Power_Profile shall be indicated as not supported since they are not defined in Release 99. This is done by setting the bit value '0' for each of these parameters.

Section 10.5.5.12a: MS Radio Access Capability, with the following exceptions:

· the fields Extended DTM GPRS Multi Slot Class, Extended DTM EGPRS Multi Slot Class, High Multislot Capability, GMSK_Multislot_Power_Profile and 8PSK_Multislot_Power_Profile shall be indicated as not present by setting the field indication bit to '0';


· the parameters UMTS 1.28 Mcps TDD Radio Access Technology Capability, GERAN Feature Package 1, Modulation based multislot class support, GERAN Iu mode Capability and Multiple TBF Capability shall be indicated as not supported. This is done by setting the bit value '0' for each of these parameters.
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