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1 Introduction

RAN2 has discussed the issue of reducing call establishment delays a number of times. During the R2#45-bis meeting, it was agreed to use of preconfiguration upon radio bearer establishment, re- using the existing default configurations. The use of the preconfiguration mechanism for configurations including PS RABs was left for further study. This paper includes further detailed proposals concerning the use of preconfiguration upon radio bearer establishment.

2 Discussion

2.1 Introduction
This contribution focuses on introducing pre- configuration upon radio bearer establishment for cases other than GERAN Iu handover. Before discussing this extended use of pre configuration, we first summarise the currently defined preconfiguration mechanism, which comprises of default (hard coded) and pre- defined (downloaded) configurations:

General: While default configurations are intended to generally supported robust configurations, the pre- defined configuration mechanism has been introduced to facilitate the use of more specific configurations, optimised for a specific configuration. The configuration that is optimal to use in a specific case may depend on a large number of factors eg. the RNC and node B capabilities, the cell characteristics (macro, micro).

Usage: UTRAN can apply preconfiguration upon handover from GSM, upon RRC connection establishment and in case of handover from GERAN Iu (using the radio bearer reconfiguration procedure). In all these cases, the UE starts from scratch with a preconfiguration, which can include at most 1 RAB.

Identification and validity: A predefined configuration is identified by an identity (4 bits) and a value tag (4 bits). Pre- defined configurations are valid within the scope of an equivalent PLMN, for a limited duration (upto 6 hours).

Acquisition: UTRAN can broadcast up to 16 different pre- defined configurations in a cell, each using a different occurance of SIB 16. When in GSM, the UE is required to receive this information from UTRA neighbouring cells. The UE shall be able to store 16 pre- defined configurations. 

Status reporting: The UE reports the pre- defined configurations it has stored in conjunction with reporting its capabilities, both in UTRA and in GSM. In addition, during RRC connetion request the UE indicates if it has stored all pre- defined configurations broadcast in the cell. The UE does not indicate which default configurations it supports – this is implicit from the access stratum release indicator.

2.2 Introducing default configuration upon RB establishment
The current preconfiguration concept is specified for cases in which the UE enters CELL_DCH without having any CELL_DCH configuration previously allocated ie. it is used upon handover from GSM/ GERAN Iu and upon RRC connection establishement. Furthermore, the current default configurations include combinations of signalling radio bearers (SRB1- 3) with a single CS RAB (single and multi rate speech, some including transparent DCCH for rate control, conversational CS data and steaming CS data).

One of the scenario’s for which preconfiguration is now intended to be introduced in REL-6 is the case a UE in CELL_FACH for which a CS RAB is to be established. Given the current preconfiguration concept, the newly intended use case poses a number of questions:

· What happens with the SRBs, in case a mapping option for CELL_DCH was previously assigned
· What happens with the PS RAB(s), in case a mapping option for CELL_DCH was previously assigned
· What happens with the TrCh configuration for CELL_DCH that was previously assigned
The current reconfiguration messages specify the delta as compared to the existing configuration/ the configuration stored. However, since preconfigurations are common configurations it is not possible to consider them as a “delta”. Instead, one could consider the preconfiguration used in this scenario to specify the complete configuration to be used in CELL_DCH. This approach works fine for SRB1-3, that are included both in the stored configuration and the new default configuration; these SRBs would simply be re- mapped from the stored to the default configuration. However, for SRBs and RABs that are not included in the default configurations, this approach would imply these SRBs and RABs are released and need to be established again. Since this involves a loss of information, this does not seem to be an attractive approach. Hence we may need to consider other solutions:

· To introduce additional default configurations including SRB4 and PS RABs

· To define a means for maintaining SRBs and PS RABs in combination with the default configuration

From a specification point of view the first approach is most straightforward. However, the drawback is that we need to increases the number of default configurations. Assuming that these additional configurations are not applicable upon handover from GSM, this approach implies the introduction of another set of default configurations - specific for use upon radio bearer establishment.

The second option is somewhat less straightforward. The options is only useful if there is a way to specify how the SRB and RAB(s) are ‘maintained’ without specifying many parameters, since that would defeat the intended signalling optimisation. Considering that:
· The SRBs are typically mapped together on a TrCh

· The CS RAB is typically mapped on to one or more separate TrCh

· The PS RAB(s), is/ are typically mapped on to, one or more, other separate TrCh

· For configurations including SRBs, CS and PS RABs, the TFCS is typically includes all possible TF- combinations of the TrCh carrying the PS RAB(s). The configuration includes all these PS- combinations in combination with the defined TF combinations of the TrCh carrying signalling and the TrChs carrying CS RAB
it seems possible to specify a target configuration that maintains SRB4 as well as configured PS RAB(s) in combination with the indicated default configuration. It seems possible to achieve this without signalling additional parameters, as described below.
The SRBs/ RABs for which a CELL_DCH configuration has previously been assigned, the following options apply:

· Re- mapping: the SRB/ RAB is mapped to an SRB/ RAB configuration that is part of the default configuration. This option would normally apply for SRB1- 3

· Maintained: the SRB/ RAB is maintained alongside the SRB/ RAB configuration included the default configuration. This option would normally apply for SRB 4 and the previously assigned PS RABs

· Released: the SRB/ RAB is released ie. it is not part of the target configuration

Since the UE can not relate a previously assigned RAB to a RAB included in the default configurations, the radio bearer establishment message needs to indicate explicitly which of these options applies. In case the default configurations are not extended to include PS RABs, maintaining and releasing are the only valid options. Besides SRBs/ RABs for which a CELL_DCH configuration has previously been assigned, the default configuration would typically include one other RABs which is ‘newly established’.

The further details of the radio bearer, transport and physical channel configuration the UE shall apply can be derived from the option applicable for the SRBs/ RABs, as follows:

· For an SRB that is ‘maintained’ (SRB4), the radio bearer configuration continues unaltered, except that SRB4 will be re- mapped to the TrCh in the default configuration that carries the others SRBs (logical channel multiplexing)

· For a PS RABs that is ‘maintained’, both the radio bearer and the transport channel configuration continues unaltered

· The TFCS will be a combination of the all TF combinations of the TrCh(s) carrying PS RAB(s) in combination with the TF combinations for the other TrCh as included in the TFCS of the indicated TFCS

· The proposal is that the PhyCh configuration may be included in the radio bearer establishment message, even when a default configuration is indicated. If the PhyCh configuration is not signalled explicitly, the PhyCh part of the default configuration applies. The motivation for this proposal is that the PhyCh part of the default configuration is considered to be of limited size while only in a limited number of scenario’s the PhyCh part of the default configuration is expected to be useful eg. when no PS RABs is maintained 

One final issue is that the RB and TrCh identities used for the PS RAB could conflict with the RB identities used by the default configuration. This issue can either be solved by specifying that UTRAN is responsible for avoiding such conflicts or by specifying an algorithm for resolving conflicts, involving a re- allocation of the identities of the PS RAB(s) or the CS RAB included in the default configured. The proposal is that UTRAN avoids the conflict, meaning that it should only apply the ‘maintain’ option in case this will not result in any conflicts concerning the RB and TrCh identities. Considering the limited number of default configurations, it should be no problem for UTRAN to ensure this.

2.3 Example

The following shows for an example case the previously assigned configuration, the default configuration indicated in the radio bearer establishment message and the corresponding UE action. The following table shows the UE action for the SRBs, RABs, TrChs and for the TFCS.

	Item
	Existing config
	Default config
	UE action

	SRB 1-3
	Assigned
	Included
	Remap

	SRB 4
	Assigned
	Not included
	Continue

	PS RAB: 
	Assigned
	Not included
	Continue

	CS RAB 
	Not assigned
	Included
	Establish


Table 1: UE action for SRBs and RABs
	Item
	Existing config
	Default config
	UE action

	TrCh 1
	Assigned (carrying SRB 1-4)
	Included (carrying SRB 1-3): TF0, TF1
	Re-map to the configuration included in the default configuration, also for SRB4

	TrCh 4
	Not assigned
	Included (carrying CS RAB subflow): TF0, TF1, TF2
	Establish

	TrCh 5
	Not assigned
	Included (carrying CS RAB subflow): TF0, TF1
	Establish

	TrCh 6
	Not assigned
	Included (carrying CS RAB subflow): TF0, TF1
	Establish

	TrCh 8 
	Assigned: TF0, TF1, TF2
	Not included
	Continue


Table 2: UE action for TrCh
	TFCS
	TrCh 1
	TrCh 4
	TrCh 5
	TrCh 6
	TrCh 8
	Comment

	0
	TF0
	TF0
	TF0
	TF0
	TF0
	

	1
	TF0
	TF1
	TF0
	TF0
	TF0
	

	2
	TF0
	TF2
	TF1
	TF1
	TF0
	

	3
	TF1
	TF0
	TF0
	TF0
	TF0
	

	4
	TF1
	TF1
	TF0
	TF0
	TF0
	

	5
	TF1
	TF2
	TF1
	TF1
	TF0
	

	6
	TF0
	TF0
	TF0
	TF0
	TF1
	

	7
	TF0
	TF1
	TF0
	TF0
	TF1
	

	8
	TF0
	TF2
	TF1
	TF1
	TF1
	

	9
	TF1
	TF0
	TF0
	TF0
	TF1
	

	10
	TF1
	TF1
	TF0
	TF0
	TF1
	

	11
	TF1
	TF2
	TF1
	TF1
	TF1
	

	12
	TF0
	TF0
	TF0
	TF0
	TF2
	

	13
	TF0
	TF1
	TF0
	TF0
	TF2
	

	14
	TF0
	TF2
	TF1
	TF1
	TF2
	

	15
	TF1
	TF0
	TF0
	TF0
	TF2
	

	16
	TF1
	TF1
	TF0
	TF0
	TF2
	

	17
	TF1
	TF2
	TF1
	TF1
	TF2
	


Table 3: UE action for TFCS
Note
The blue marked part of the tale corresponds with the TFCS specified for the indicated default configuration

3 Conclusions and proposal
This contribution propose to introduce the use of default configurations upon radio bearer establishment including a mechanism for maintaining SRB4 and PS RABs in combination with the SRBs and CR RAB included in the default configuration. This is achieved by defining a limited number of relatively simple rules that a UE should apply when determining the detailed radio bearer and transport channel configuration. This approach avoids the definition of a possibly substantial number of additional default configurations including CS and PS RAB combinations.
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