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Procedures for system information transmission and measurement reporting on SRB1 mapped on SACCH

Introduction

At the GERAN WG2 #6bis meeting in Aix-en-Provence it was decided that RRC for GERAN Iu mode will be specified in a separate specification. This document drafts the procedures for system information transmission and measurement reporting on SACCH for this RRC specification. The stage 3 text is based on section 3.4.1 ‘SACCH Procedures’ in 3GPP TS 44.018 V5.2.0 [1]. 

The numbering of the sections are according the proposal in ref. [2].

It has be proposed that the Packet Control Channels (PCCCH/PBCCH) are made mandatory for R-5 Iu mode [3]. If this is agreed the procedures on SACCH suggested in this document need to be modified. 
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7.11
Procedures for System Information transmission and Measurement reporting on SRB1 mapped on SACCH
7.11.1
General

In RRC-Cell_Dedicated state, the SACCH is used in the control planefor transmission, on SRB1, of measurement results from the mobile station and system information to the mobile station. SACCH may optionally also be used for other SRBs.
The SACCH has the particularity that continuous transmission must occur in both directions at least on the DBPSCH carrying SRB2. For that purpose, in the mobile station to network direction, measurement result messages are sent on SRB1 at each possible occasion when nothing else has to be sent (see clause 3.4.1.2
). Similarly, SYSTEM INFORMATION TYPE 5, 6 and optionally 5bis and 5ter messages are sent in the network to mobile station direction on SRB1 when nothing else has to be sent.
Note: 
The following is for further study. Can the SRBs be realised on more than one DBPSCH? How can the SRB be mapped on the BPSCHs if both DBPSCHs and SBPSCHs are allocated?
The network may in addition send MEASUREMENT INFORMATION messages on SRB1on SACCH, which may order the MS to use the enhanced measurement report.

In a multislot configuration the SYSTEM INFORMATION TYPE 5, 6 and optionally 5bis, 5ter and MEASUREMENT INFORMATION messages shall be sent on the SRB1 on SACCH associated with the DBPSCH carrying SRB2.
In a multislot configuration the mobile station shall ignore all messages received on all SRBs on the SACCH(s) that are not associated with the DBPSCH carrying SRB2.
Note: 
How can the SRB be mapped on the BPSCHs if both DBPSCHs and SBPSCHs are allocated handled?


A mobile station with extended measurement capabilities which receives EXTENDED MEASUREMENT ORDER (EMO) messages on SRB1 on SACCH, shall perform and report extended measurements, see clause 3.4.1.3.

The SYSTEM INFORMATION TYPE 5bis message shall be sent if and only if the EXT IND bit in the Neighbour Cell Description information element in both the SYSTEM INFORMATION TYPE 5 and TYPE 5bis messages indicates that each information element only carries part of the BA.

A GSM 900 mobile station which only supports the primary GSM band P-GSM 900 (cf. 3GPP TS 45.005) may consider the EXT-IND bit in the Neighbour cell description IE in the SYSTEM INFORMATION TYPE 5 message bit as a spare bit, assume that the information element carries the complete BA, and ignore any SYSTEM INFORMATION TYPE 5bis messages.

NOTE:
The network should take into account limitations of certain mobile stations to understand SYSTEM INFORMATION TYPE 5ter and TYPE 5bis messages, the EXT-IND bit in the Neighbour cell description, and formats used in the Neighbour cell description information element and Cell Channel Description information element used in SYSTEM INFORMATION messages, see clause 10.5.2.1b
, and clause 10.5.2.22
.

As specified in 3GPP TS 45.008, problems occurring in the reception of SACCH frames are interpreted as a loss of communication means and appropriate procedures are then triggered as specified in clause 3.4.13
.

7.11.2
Measurement Report and Enhanced Measurement Report

When in RRC-Cell_Dedicated state, the mobile station regularly sends either MEASUREMENT REPORT or ENHANCED MEASUREMENT REPORT messages to the network. These messages contain measurement results about reception characteristics from the current cell and from neighbour cells. The BA (list) which is the initial basis for the measurements is derived from information received on the BCCH in SYSTEM INFORMATION 2 and optionally 2bis and/or 2ter and on SRB1 on SACCH SYSTEM INFORMATION 5 and optionally 5bis and/or 5ter. MEASUREMENT INFORMATION and SI2quater messages may add information for the GSM Neighbour Cell List and provide 3G Neighbour Cell list. The Mobile Station shall use ENHANCED MEASUREMENT REPORT messages instead of MEASUREMENT REPORT messages if that is indicated by the parameter REPORT_TYPE and if at least one BSIC is allocated to each BA (list) frequency. For report with the MEASUREMENT REPORT message, reporting is performed on two separate lists: the BA (list) and the 3G Neighbour Cell List (for a multi-RAT MS). For report with the ENHANCED MEASUREMENT REPORT message, reporting is performed on the Neighbour Cell List (defined in clause 3.4.1.2.1.3
).

In addition, the MS which implements ECSD options shall use fast inband procedure for downlink quality reporting if the use of such procedure has been ordered by the GERAN.
Note:
Does this fit in this specification?
When the information is received in more than one message the mobile station shall only combine information relating to the BA (list) from messages received on the same channel and indicating the same value of the BCCH allocation sequence number (BA_IND) without any message indicating a different value of BA_IND received in between. If neighbour cell information for the serving cell is not available, the mobile station indicates this in the MEASUREMENT REPORT message. These measurement results are obtained as specified in 3GPP TS 45.008.

The MEASUREMENT REPORT message and the ENHANCED MEASUREMENT REPORT message are sent on SRB1 on SACCH.
If no other message is scheduled on the SACCH at the instant when a RLC/MAC block is due to be sent, then the RRC layer in the mobile station shall send a MEASUREMENT REPORT message or an ENHANCED MEASUREMENT REPORT or an extended measurement report message (see clause 3.4.1.3) in that RLC/MAC block. The interval between two successive RLC/MAC blocks carrying SRB1 data for measurement reporting shall not exceed one RLC/MAC block.
Note:
See also 04.05 section 4.2.2.
7.11.2.1
Parameters for Measurements and Reporting

Parameters from the MEASUREMENT INFORMATION or SI2quater messages allow to build lists which are used for Measurement reporting and Enhanced Measurement reporting.

A full set/all instances of MEASUREMENT INFORMATION (respectively SI2quater) messages is defined by a number of different instances indicated by the parameter MI_COUNT (respectively SI2quater_COUNT). Two different instances of MEASUREMENT INFORMATION (respectively SI2quater) messages are two MEASUREMENT INFORMATION (respectively SI2quater) messages with different MI_INDEX (respectively SI2quater_INDEX) parameter values.

In RRC-Idle mode, RRC-GRA_PCH state, or RRC-Cell_Dedicated state – MAC Idle state a multi-RAT MS shall read and decode a full set of SI2quater messages to form a 3G Neighbour Cell list (each instance can be used as received). When the 3G_BA_IND parameter is changed in RRC-Idle mode, RRC-GRA_PCH state, or RRC-Cell_Dedicated state – MAC Idle state, the MS shall re-read all instances and rebuild the 3G Neighbour Cell list. This list shall then be used for reporting when the MS enters RRC-Cell_Dedicated state, until the MS has received a given number of instances of MEASUREMENT INFORMATION messages that contain 3G Neighbour Cell Description. This number of instances is defined by the 3G-WAIT parameter. In RRC-Cell_Dedicated, when the 3G_BA_IND parameter in the MEASUREMENT INFORMATION message is changed, the MS shall also re-read all instances of MEASUREMENT INFORMATION messages, rebuild the 3G Neighbour Cell list, and use the new list for reporting based on the parameter 3G-Wait.

For the GSM neighbour cell list the MS shall combine the BA (list) received in SI5/SI5bis/SI5ter with the BSIC list received in one or more instances of the MEASUREMENT INFORMATION message with the same BA_IND value as the BA (list). When the BA_IND is changed the MS shall rebuild the combined list (the BSIC list shall also be rebuilt). The GSM neighbour cell list is also defined by the combination of the BA (list) received in SI2/SI2bis/SI2ter and the BSIC list from the SI2quater. When the BA_IND is changed the MS shall rebuild the combined list (the BSIC list shall also be rebuilt).

The MS shall combine the BA (list) with the Real Time Differences parameters received in the MEASUREMENT INFORMATION message with the same BA_IND value as the BA (list). When the BA_IND is changed the MS shall re-read the Real Time Differences parameters in all instances.

The MS shall combine the Neighbour Cell list with the REP_PRIORITY parameters received in the MEASUREMENT INFORMATION message with the same BA_IND and 3G_BA_IND values respectively as the Neighbour Cell list. When the BA_IND or 3G_BA_IND are changed the MS shall re-read the REP_PRIORITY parameters in all instances.

The MS shall combine the Neighbour Cell list with the CCN_SUPPORTED parameters received in the SI2quater messages with the same BA_IND and 3G_BA_IND values respectively as the Neighbour Cell list. When the BA_IND or 3G_BA_IND are changed the MS shall re-read the CCN_SUPPORTED parameters in all instances.

If the MP_CHANGE_MARK parameter is changed, the MS shall re-read the Real Time differences, REP_PRIORITY, CCN_SUPPORTED, Measurement Parameters and 3G Measurement Parameters in all instances. The MS shall start using the parameters as soon as they have been received. In the case that not all the parameters have been received in a full set of instances, then the default values shall be used. If different values occur for the same parameter in different instances of a message, the instance with the highest index shall be used.

7.11.2.1.1
Deriving the 3G Neighbour Cell list from the 3G Neighbour Cell Description:

This applies only to a multi-RAT MS. One or more instances of the MEASUREMENT INFORMATION message or SI2quater message may provide 3G Neighbour Cell Description information. This is used to build the 3G Neighbour Cell list. The 3G Neighbour Cell list may contain up to 96 3G Neighbour Cells.

Building of the 3G Neighbour Cell list:

Each 3G Neighbour Cell Description received is added to the 3G Neighbour Cell list, starting with the index equal to the parameter Index_Start_3G. If this parameter is not present then the value 0 shall be used.

For each 3G Neighbour Cell Description, the cells are indexed in the following order:

1)
UTRAN FDD cells: FDD ARFCNs are indexed in the order of occurrence in the 3G Neighbour Cell description. Then for each FDD ARFCN, the cells are indexed in the order of increasing values of the decoded FDD_CELL_INFORMATION parameters.

2)
UTRAN TDD cells: TDD ARFCNs are indexed in the order of occurrence in the 3G Neighbour Cell description. Then for each TDD ARFCN, the cells are indexed in the order of increasing values of the decoded TDD_CELL_INFORMATION parameters.

3)
CDMA 2000 cells: The cells are indexed in the order of occurrence in the 3G Neighbour Cell description.

If a 3G Neighbour Cell Description includes non-supported frequencies or Radio Access Technologies, this shall not be considered as an error; indices in the 3G Neighbour Cell list shall be incremented accordingly. If more than one cell with the same index in the 3G Neighbour Cell list are provided by different instances of 3G Neighbour Cell Descriptions, the cell from the message instance with the highest index shall be used. In case the same 3G Cell occurs more than once in the resulting 3G Neighbour Cell list, each occurrence shall be assigned an index but only the cell with the highest index in the 3G Neighbour Cell list shall be referred to in measurement reports. If a cell is provided for an index higher than 95 in the 3G Neighbour Cell list, this shall not be considered as an error; the cell shall not be included in the 3G Neighbour Cell list.

7.11.2.1.2
Deriving the GSM Neighbour Cell list from the BSICs and the BA (list)

One or more instances of the MEASUREMENT INFORMATION message may provide BSIC information. This is used to build the GSM Neighbour Cell list. The GSM Neighbour Cell list may contain up to 96 Neighbour Cells.

The BSICs are associated to the frequencies in the BA (list) with the same BA_IND value. The BSICs may be received before the corresponding BA (list). The first BSIC in each instance applies to the frequency in the BA (list) referenced by the parameter BA_Index_Start_BSIC. For each successive BSIC, one bit indicates if the BSIC applies to the same frequency as the previous BSIC or to the next frequency in the BA (list), as defined in clause 9.1.54
, ‘Measurement Information’.

If GPRS BSIC Description is provided in the SI2quater message (see clause 3.4.1.2.1.6
), a mobile station RRC-Idle mode, RRC-GRA_PCH state, or RRC-Cell_Dedicated state – MAC Idle state shall save it and use it as initial BSIC information when RRC-Cell_Dedicated state is entered.

7.11.2.1.3
Deriving the Neighbour Cell list from the GSM Neighbour Cell list and the 3G Neighbour Cell list

For report with the ENHANCED MEASUREMENT REPORT message, the Neighbour Cell list is the concatenation of the GSM Neighbour Cell list and the 3G Neighbour Cell list (if any). In this concatenation the value of the parameter Absolute_Index_Start_EMR is added to the 3G Neighbour Cell list indices. The Neighbour Cell list may contain up to 96 Neighbour Cells. If the same index occurs for a GSM Cell and a 3G Cell, the GSM Cell shall be used.

NOTE:
For report with the MEASUREMENT REPORT MESSAGE, the concatenated list is not used. Instead, the two lists are used separately, as defined in clause 10.5.2.20
, 'Measurement Results'.

7.11.2.1.4
Real Time Differences

One or more instances of the MEASUREMENT INFORMATION message may provide Real Time Difference information. This is used to build the Real Time Difference list. The Real Time Difference list may contain up to 96 Real Time Difference parameters.

The Real Time Difference list is associated with the BA (list) having the same BA_IND value. Each frequency in the BA (list) may be associated to 0, 1 or more Real Time Difference parameters. The Real Time Difference parameters may be received before the corresponding BA (list). The parameter BA_Index_Start_RTD in each structure indicates the index of the frequency in the BA (list) to be taken as a starting reference. A sub-structure is included for each frequency referenced. Each of those sub-structures indicates if 0, 1 or more RTD parameters are present for this frequency. If a frequency in the BA (list) is not provided with Real Time Difference information by any of the message instances with correct BA_IND, it shall be assumed that no information is available for that frequency, see clause 9.1.54 
'Measurement Information’.

If GPRS Real Time Differences Description is provided in the SI2quater message (see clause 3.4.1.2.1.6
), it may be used by a  mobile station in RRC-Idle mode, RRC-GRA_PCH state, or RRC-Cell_Shared state – MAC Idle state.
7.11.2.1.5
Report Priority Description

Report Priority information can be received in one instance of the MEASUREMENT INFORMATION message. The Report Priority information is associated with the Neighbour Cell list (see 3.4.1.2.1.3) having the same BA_IND value and 3G_BA_IND value. Each REP_PRIORITY bit of this field relates to indices of the Neighbour Cell list, starting with index 0. The Report Priority information may be received before the corresponding Neighbour Cell list.

Indices exceeding the value 95 shall be ignored. If there are fewer indices than the number of Neighbour Cells, the value 0 shall be assumed for the missing bits.

7.11.2.1.6
GPRS Parameters

A set of information may be received in the SI2quater message to be used for GPRS neighbour cell measurement and (NC) Measurement reporting when the cell has no PBCCH allocated, see 3GPP TS 44.060 clause 5.6 (‘Measurement reports’). This information comprises GPRS Report Priority Description, GPRS BSIC Description, GPRS Real Time Differences Description, GPRS Measurement Parameters, GPRS 3G Measurement Parameters and NC Measurement Parameters. The use of the parameters is similar to parameters without the term “GPRS”.

7.11.2.1.7
The 3G Cell Reselection list

This applies only to a multi-RAT MS. One or more instances of the SI2quater and/or SI2ter messages may provide 3G Cells. If 3G Cells are provided in both of these messages, the union of the cells shall be included in the 3G Cell Reselection list. The 3G Cell Reselection list may contain up to 96 3G Cells. 3G Cells not provided explicitly in the SI2ter message or in the SI2quater message (frequencies on their own or frequencies with SC_P_SCG bitmap) are not included in these 96 cells. Up to 8 frequencies on their own, together with up to 4 frequencies with SC_P_SCG, can be added to these 96 cells.

7.11.2.1.8
CCN Support description

The SI2quater message may also contain information, the CCN Support description, to be used when CCN is enabled in the serving cell, see 3GPP TS 44.060. This CCN Support description is associated with the Neighbour Cell list (see 3.4.1.2.1.3
) having the same BA_IND value and 3G_BA_IND value. Each CCN_SUPPORTED bit of this field relates to indices of the Neighbour Cell list, starting with index 0. The CCN Support description may be received before the corresponding Neighbour Cell list.

Indices exceeding the value 95 or the number of cells in the Neighbour Cell List shall be ignored. If there are fewer indices than the number of cells in the Neighbour Cell List, the value 0 shall be assumed for the missing bits.

When this information is not present but CCN is enabled in the serving cell, the mobile station shall assume that CCN is enabled towards all neighbour cells.

7.11.3
Extended measurement report $(MAFA)$

Only applicable to mobile stations which support extended measurement.

When in RRC-Cell_Dedicated state, a mobile station may receive an EXTENDED MEASUREMENT ORDER (EMO) message, from the network. The mobile station shall then, as defined in 3GPP TS 45.008, for one reporting period perform measurements on the frequencies specified by this EMO message. The mobile station shall thereafter send an EXTENDED MEASUREMENT REPORT message. This message contains the measurement results as defined in 3GPP TS 45.008.

If the mobile station has not started to send its EXTENDED MEASUREMENT REPORT within 10 seconds after the reception of the EMO message, no EXTENDED MEASUREMENT REPORT shall be sent. The mobile station shall after a successful channel change abort any pending measurements or reporting related to an EMO message received on the old channel.

If a mobile station receives an EMO message indicating the same value of the sequence code as an EMO message received earlier on the same channel without having received any EMO message indicating a different value of the sequence code in between, that EMO message shall be ignored. If the mobile station, before the reporting related to an EMO message has started, receives a new EMO message with a different value of the sequence code, any pending measurements or reporting related to the earlier EMO message shall be aborted and the new message treated.

The EMO message and the EXTENDED MEASUREMENT REPORT message are sent on SRB1 on SACCH.
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