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Ways forward for addressing Radio Access Capability transmission issues
1 Introduction

GP-120327 [1] presented at GERAN #53 evaluates the size of the MS Radio Access Capability IE for different capability sets and reports a number of observations related to the transmission of this information element over the radio interface.
The target scenario is a two phase uplink access where the device capabilities are indicated using the PACKET RESOURCE REQUEST (PRR) and the ADDITIONAL MS RADIO ACCESS CAPABILITY (AMSRAC) messages.
It can be observed from the MS Radio Access capability IE size computation that:
1. The full set of capabilities associated with the first frequency band never fits in the PRR, regardless of the capability set and of the 3GPP release (Release 7 or higher) of the device.

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. Transmission of the AMSRAC requires the network to allocate two radio blocks at the second phase, or to request the additional information to be sent after packet channel assignment.
3. A single frequency band can be signalled for a Rel-9 onwards "features rich" mobile station in the AMSRAC, though it can be anticipated that this might not be possible anymore in a mid-term future.
The MS Radio Access capability IE can be truncated as required, depending on the available space in the message in which it is being sent. However, since features are added to the end of the IE in chronological order of the releases, any truncation affects relatively new (or as-yet unspecified) features much more than features specified in past releases.
The present discussion paper investigates potential ways forward for addressing the issues reported above.
2 Ways forward
2.1 Radio access capabilities information restructuring
The present form and content of the MS Radio Access capability information element result from 15 years and 10 releases of the development of the GPRS/EDGE technology. One consequence of this is a sub-optimal encoding of the information with the inclusion of fields that are now obsolete, the signalling of mandatory features, the scattering of inter-related fields, etc.
A significant reduction in the size if the IE can be expected from restructuring and condensing the information of the MS Radio Access capability IE, for example:
-
Removing the capabilities not relevant to the packet domain (e.g. A5/x algorithm support bits, ES-IND, HSCSD and ECSD multislot classes) which would avoid the inclusion of the corresponding presence tags.

-
Removing the capabilities indicating the support of mandatory features introduced in a former release (this includes Revision Level Indicator; feature package, etc.)

-
Removing the capabilities related to features whose support is not foreseen anymore (Compact, Iu mode, etc.)
-
Grouping or combining capabilities associated to the same feature (e.g. DTM) or to a consistent set of features (e.g. multi-RAT capabilities).
-
"Compressing" identical radio frequency capabilities for different Access Technology Types (i.e. frequency bands).
Note:
These optimizations are considered for the RLC/MAC protocol (3GPP TS 44.060) at the first place. Same or similar changes could also be performed for the relevant NAS protocols (3GPP TS 24.008). However, the information size aspects are much less critical for NAS messages (the maximum size of the MS Radio Access capability value part being 50 octets), while backward compatibility would have to be ensured in addition with core network nodes.
2.2 Uplink-only radio access capabilities
As the capability size issue is essentially relevant to a scenario where a mobile station request the establishment of an initial uplink TBF, a reduction in the size of the MS Radio Access capability IE can be achieved by only including the information related to uplink packet data transfers.

For example, the following information related (or of limited relevance) to downlink transfer / bi-directional transfer / DTM could be omitted:

·  Downlink dual carrier,
·  DTM multislot class, DTM Handover,
·  FTA, EFTA,
·  DARP, DARP Phase II,
·  Downlink EGPRS2.
If a subsequent downlink data transfer is initiated after the initial uplink TBF establishment, the complete capability set will be transmitted by the core network to the BSS as provided by the mobile station at GPRS Attach / Routing Area Update. Similarly, additional DTM-specific capabilities would be transmitted at the time a DTM connection is initiated by the mobile station.
2.3 Packet Resource Request message structure optimizations
The PACKET RESOURCE REQUEST message is the most size-constrained RLC/MAC message conveying the MS Radio Access capability IE. The body of this message could be restructured as well, that would free additional space for including more capability information. This may include:

-
Removing fields related to features whose support is not expected anymore (e.g. Iu mode fields, Extended Channel Request Description),
-
Removing inter-releases extension flags,
-
Potential optimizations of the optional measurements fields.
Such optimizations in the PRR message structure combined with size reduction approaches investigated in section 2.1 and 2.2 could allow the inclusion of a whole capability set for at least one frequency band, therefore avoiding the need for re-sending this capability set with the ADDITIONAL MS RADIO ACCESS CAPABILITY message.
Note:
It is not believed that further savings could be gained in the fairly simple structure of the ADDITIONAL MS RADIO ACCESS CAPABILITY message in addition to those obtained in the MS Radio Access capability IE.
2.4 Encoding and compatibility aspects
In order for allowing progressive or localized support of the optimized encoding of the MS Radio Access capability IE (section 2.1 and 2.2) and / or the PACKET RESOURCE REQUEST message (section 2.3), it is expected that a cell-based support indication has to be provided (broadcast) by the network.
The following considerations should be taken into account as regards the differentiation of the new coding formats from the legacy encoding forms:
-
MS Radio Access capability IE: the use of the last available Access Technology Type code point ('1110') could be considered. However the definition of a distinct IE would be a far more efficient and future proof approach.
-
PACKET RESOURCE REQUEST message: changes in the structure of the legacy message and the support of a new Radio Access capability IE would necessarily require the definition of a distinct message, which would not incur any additional interworking issue (this new message would only be sent by a supporting mobile station to a supporting network).
-
ADDITIONAL MS RADIO ACCESS CAPABILITY message: the support of a new Radio Access capability IE would require the definition of a distinct message (this new message would only be sent by a supporting mobile station to a supporting network).

The support of solutions aiming at addressing radio access capability transmission issues should preferably be "release independent" for both the network and the mobile station, so that they could be implemented in any release or product for which radio access capability size restrictions apply.
3 Conclusion
The present contribution investigates approaches aiming at addressing the radio access capability transmission issues identified in GP-120327 [1] during the establishment of an initial uplink TBF. In particular, the following ways forwards have been discussed:
-
Restructuring / condensing the radio access capabilities information (2.1)

-
Dismissing information not related to uplink packet data transmission capability (2.2)
-
Restructuring / condensing the Packet Resource Request message structure (2.3)

-
Designing a future proof approach ensuring proper interworking (support indication in the network, new messages and IE types - 2.4)
It is proposed that GERAN address the identified issues within Rel-11.
CRs corresponding to the solutions above will be presented to GERAN#55.
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