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Further considerations on Radio Access Capability 
transmission over the radio interface
1 Introduction

Suitable mechanisms have been specified for transmitting the MS Radio Access Capability of a mobile station at uplink TBF establishment to an EGPRS capable network, which include the use of the ADDITIONAL MS RADIO ACCESS CAPABILITIES message and optimized encoding ("alternative coding") of the MS Radio Access Capability IE.

These means have been conceived for allowing the transmission of a full set of capabilities and signalling the support of multiple frequency bands within one or two radio blocks.
However, the effectiveness of the cited mechanisms is curbed as a result of the sustained enhancements of the EGPRS packet services and of the corresponding expansion of the capability information.

2 Observations
The amount of space that would be needed for conveying the MS Radio Access Capability (MS RAC) IE, and the PACKET RESOURCE REQUEST (PRR) and ADDITIONAL MS RADIO ACCESS CAPABILITY (AMSRAC) messages is evaluated for mobile stations of different releases (Release 7 onwards), supporting different frequency bands and / or for the two following capability sets:
· 
Capability set 1: GPRS/EGPRS capable mobile station supporting 8PSK in uplink, Dual Carrier Downlink (DLDC), NOT supporting DTM, NOT supporting high multislot class, NOT supporting EFTA.
· 
Capability set 2: GPRS/EGPRS capable mobile station supporting 8PSK in uplink, Dual Carrier Downlink (DLDC), supporting DTM, extended and high multislot class, EFTA (for the applicable releases).

In the evaluation, the PACKET RESOURCE REQUEST message is expected to include the TLLI, a PFI, the (SI13) Change Mark, but NOT optional measurement information or any other optional field in R99 onwards extensions (e.g. these related to Iu mode).
The considered scenarios include the sending of the PRR message followed by the AMSRAC message (either within a two phase access or within a one phase access followed by the acquisition by the network of the MS Radio Access Capability information - see TS 44.060).
The evaluation of the MSRAC IE size and of the PRR message size is given for one instance of the full set of capabilities ("uncompressed") and for a unique frequency band (a second band would not fit anyway).
The evaluation of the AMSRAC message size is given for one instance of the full set of capabilities ("uncompressed") - which is needed in the considered scenarios as this full set does NOT fit in the PRR message (see figures below) - and for a number of additional frequency bands (0..2) for which only compressed instances are sent.
Tables 1 and 2 contain the corresponding evaluations for MSs of capability sets 1 and 2, respectively. The numbers in red cells are illustrative of a required message size exceeding the maximum uplink RLC/MAC message size (i.e. exceeding 176 bits).

Table 1: Size in bit that would be required to signal Capability set 1
	
	Release 7 
	Release 9 
	Release 10

	MS RAC -1 band uncompressed
	78
	89
	94

	PRR - 1 band uncompressed
	185
	196
	203

	AMSRAC - 1 band uncompressed
	117
	128
	133

	AMSRAC - 1 band uncompressed + 1 band compressed
	141
	152
	157

	AMSRAC - 1 band uncompressed + 2 bands compressed
	151
	162
	167


Table 2: Size in bit that would be required to signal Capability set 2
	
	Release 7 
	Release 9 
	Release 10

	MS RAC -1 band uncompressed
	97
	115
	120

	PRR - 1 band uncompressed
	204
	222
	229

	AMSRAC - 1 band uncompressed
	136
	154
	159

	AMSRAC - 1 band uncompressed + 1 band compressed
	160
	178
	183

	AMSRAC - 1 band uncompressed + 2 bands compressed
	170
	188
	193


It can be observed that:

1. The full set of capabilities associated to the first frequency band never fits in the PRR, regardless of the capability set (1 or 2) and of the 3GPP release (the message may be short of up to 53 bit for a Rel-10 "features rich" terminal).

2. The full set of capabilities that is sent truncated in the PRR has therefore to be sent with complete information in the subsequent AMSRAC.
3. Up to 3 bands (with compression) can be signalled in the AMSRAC for a MS with limited capability, but not more than one frequency band can be signalled for a Rel-9 onwards "features rich" terminal.
3 Conclusion
While a number of features or enhancements that would require the introduction of additional capability information into the MS Radio Access Capability IE are candidate for introduction in Rel-11, the observations listed in section 2 should be taken into consideration with regard to the transmission of these capability to the GERAN radio access network when initiating an uplink data transfer.
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