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1 Scope

This document provides a quick overview of existing signalling optimisation options and identifies a number of areas where additional optimisations are desired. The main purpose of this paper is to agree the proposed approach and the time plan for introducing these signalling optimisations.

2 Discussion

2.1 Introduction

The current RRC protocol includes a number of signalling optimisations/ message size reduction solutions:

· Configurations are stored for later use i.e. upon change to CELL_FACH, the CELL_DCH configuration is maintained for re- use upon return to CELL_DCH

· Definition of default parameter values i.e. in case the default values are used nothing is signalled. In some cases the defaults are specified in the standard while in other cases the default can be provided in system information

· Referencing of configuration i.e. in case UL parameters are equal to DL parameters there is no need to re- specify them, same as another RB/ TrCH

· Efficient encoding for the most common parameter values

Although the above solutions facilitate significant message size reductions, further signalling optimisations are needed e.g. because the above solutions do not cover all scenario’s. When it comes to identifying optimisation areas, the following should be considered:

· In general downlink messages are significantly larger than uplink messages since the DL messages typically include significantly more parameters than uplink messages

· On common channels (RACH/ FACH) small message sizes may be needed to keep the transfer delay within reasonable limits

· For messages using the unacknowledged RLC mode, small message sizes may be needed to keep the transfer failure rate within reasonable limits (the failure rate increases with the number of transport blocks a message consists of)

In the following a number of areas are described where additional signalling optimisations are needed. In most cases a sketch of the proposed solution is provided also.

2.2 RRC connection setup message

In case the 3.4 kbps signalling RB configuration, as defined in 34.108, is used (RLC SDU size of 136 bits [UM], upto 1 TB per 40 ms TTI), the transfer delay for an RRC connection setup message of 150 octets will be 360 ms. This is considered to be rather high.

One way to reduce the size of the RRC connection setup message is to re- use the pre- configuration, as currently defined for the handover from UTRAN command message. This idea has been discussed in RAN 2 previously and then it was concluded that pre- configuration should not only be used for inter RAT handover but also within UTRAN. However, so far there have been no contributions on this topic.

It should be noted that the contents of the RRC connection setup message to a large extend resembles the content of the handover from UTRAN command message. Both messages include a complete radio bearer configuration. However, there are some differences between these messages. The RRC connection setup message for example may move the UE to other states than CELL_DCH. Furthermore, the HANDOVER TO UTRAN COMMAND message may allocate a RAB to the UE. Nevertheless, it seems possible to re- use the existing pre- configuration concept, although the previously mentioned differences may require some modifications in the details of the solution.

For the inter RAT case two types of pre- configuration have been defined, namely default configurations and pre- configured. The proposal is to apply both of these mechanisms also for the RRC connection setup message. It is likely that not all of the existing default configurations are suitable e.g. the ones including RAB(s). As a result another default configuration identifier value may need to be used. To be able to use pre- defined configurations, the RRC connection request message shall be extended to include the pre- defined configuration status information. Finally, the RRC connection setup message will have to be modified in a similar manner as the handover to UTRAN message i.e. including a choice for specifying all parameters, for using a default configuration or for using a pre- defined configuration.

2.3 Inter RAT handover info message

In GSM mobile stations may be requested to always provide the classmark information upon completion of the initial access procedure. Dual mode MS/ UEs need to indicate the UE radio access capabilities, which are carried transferred by including the Inter RAT handover info message within the UTRAN CLASSMARK CHANGE message.

As has been noted before, when early classmark sending is used, the transfer of this information may delay every call in GSM. This delay depends on the size of the UTRAN CLASSMARK CHANGE message. Previously it has been stated that this message should stay within the limit of one GSM segment to limit the introduced delay (235 ms per segment). This implies that the Inter RAT handover info message should not exceed 17 octets.

So far, the UE capability information seems to be the IE that has been extended the most. To ensure that the INTER RAT HANDOVER INFO stays within the indicated limit, the size of this IE should be kept within limits. The proposal is to only include the capability information that is needed immediately upon handover to UTRAN in the Inter RAT handover info message.

The following table provides an overview of the information contained in the inter RAT handover message and comments whether or not the target RNC needs the information urgently.

	Group
	IEs
	Y
	Comment

	Pre-defined configuration status information
	
	X
	Needed immediately

	UE security information
	START-CS
	X
	Needed immediately

	UE radio access capability
	AS release indicator
	X
	Needed immediately

	
	PDCP capability
	-
	Not needed immediately for currently supported CS handover scenario’s

	
	RLC capability
	-
	Not needed immediately; minimum requirements currently supported CS handover scenario’s

	
	Transport channel capability
	-
	Not needed immediately; minimum requirements currently supported CS handover scenario’s

	
	RF capability FDD
	X
	May be needed immediately, depending on network configuration e.g. variable duplex information

	
	RF Capability TDD
	X
	May be needed immediately, depending on network configuration

	
	Physical channel capability
	-
	Not needed immediately; minimum requirements currently supported CS handover scenario’s

	
	UE multi-mode/multi-RAT capability
	X
	Needed immediately since it indicates support of FDD and/ or TDD

	
	Security capability
	X
	Needed immediately

	
	UE positioning capability
	-
	Not needed immediately

	
	Measurement capability
	-
	Not needed immediately; UE capabilities (CM requirements) can be retrieved in UTRA prior to starting measurements

	UE radio access capability extension
	RF capability FDD extension
	X
	May be needed immediately, depending on network configuration e.g. variable duplex information

	
	Measurement capability extension
	-
	Not needed immediately; UE capabilities (CM requirements) can be retrieved in UTRA prior to starting measurements


The proposal is to include only those IEs that the target RNC needs to be able to decide the configuration to be used initially when entering CELL_DCH, that is the IEs marked with an X in column “Y” in the table above. The proposal is to omit all other information e.g. including information needed to configure measurements, to establish PS domain RABs or to further optimise the radio configuration.

All IEs in the inter RAT handover info message are optional, so it is easy to replace the existing information by means of a new IE only including the most essential information. Finally, it should be noted that this modification is not backwards compatible with UTRAN not supporting the change.

2.4 Maintain RLC configuration for different states

The RRC protocol is designed to perform switching between UE states in an efficient manner. One can pre- configure radio bearer mapping options for CELL_FACH and CELL_DCH in which case one can switch between these states without signalling the configuration to be used. This means that upon change to CELL_FACH, the UE is required to store the transport channel configuration used on CELL_DCH. This makes it possible to perform channel switching by means of a relatively short physical channel reconfiguration message.

In case UTRAN wants to apply an RLC configuration that is optimised for the UE state (e.g. with AM RLC timer values for signalling radio bearers taking into account the state specific round trip time), UTRAN has to signal the RLC configuration upon every state change.  To avoid this signalling overhead, the proposal is to create the option for UTRAN to specify an RLC configuration for two states, similar to the RB mapping options. This would mean that upon change to CELL_FACH, the UE is required to store the RLC info parameters to be used in CELL_DCH.

This signalling optimisation could also be useful for cases other than CELL_FACH/ CELL_DCH state changes e.g. to for switching between a configuration with a HS-DSCH and one without a HS-DSCH. The proposal is to define a generic mechanism that facilitates these different purposes.

3 Conclusions & recommendations

The proposal is to include a number of signalling optimisations, as indicated in this paper, within the REL-5 time frame as part of the TEI-5 work item. If this is agreed, more detailed proposals will be prepared for the coming meetings.
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