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6.6
Measurements for Cell Reselection

6.6.0
General

Upon completion of cell selection and when starting the cell reselection tasks, the MS shall synchronize to and read the BCCH information for the 6 strongest non‑serving carriers (in the BA) as quickly as possible within the times specified in subclause 6.6.1. An exception is the case of a MS that has enabled PEO or EC operation in which case the MS shall start the cell reselection task based on the criteria described in sub-clause 6.6.1.a. For multi band MSs the strongest non‑serving carriers may belong to different frequency bands. If system information message type 2 ter or 2 quater is used in the serving cell, and the MS has decoded all relevant serving cell BCCH data, except system information message 2 ter and/or 2 quater, then the MS shall start cell reselection measurements based on the known part of the BA, until system information message 2 ter and/or 2 quater is decoded and the full BA can be used.

MSs supporting SoLSA with SoLSA subscription shall perform cell re-selection according to subclause 6.6.3. Other MSs shall perform cell re-selection according to subclause 6.6.2.

MSs supporting other radio access technologies shall also perform measurements according to subclause 6.6.4 and cell-reselection according to subclause 6.6.5 or 6.6.6.

6.6.1
Monitoring of received signal level and BCCH data

6.6.1.1
Applicability

If a MS has enabled PEO or EC operation then while in idle mode it shall monitor the received signal level and BCCH data as described in clause 6.6.1a. Otherwise, whilst in idle mode an MS shall continue to monitor all BCCH carriers as indicated by the BCCH allocation (BA ‑ See table 1). An EC-GSM-IoT capable MS that has not enabled PEO or EC operation (e.g., because it is camping on a cell that does not support EC-GSM-IoT or PEO) shall monitor the received signal level and BCCH data as specified below, except that RLA_C measurements (see subclause 6.6.1.2) shall be replaced by RLA_EC measurements (see subclause 6.9) for neighbour cells supporting EC-GSM-IoT, and by RLA_GC measurements (see subclause 6.9a) for neighbour cells not supporting EC-GSM-IoT, but with requirements on number of samples and averaging periods according to subclause 6.6.1.2.

6.6.1a
Reduced Monitoring of received signal level and (EC-)BCCH data

6.6.1a.1
General

A MS that has enabled PEO or EC operation shall, while in packet idle mode, support relaxed mobility related procedures, i.e., a reduced monitoring of signal levels and BCCH data (in case of PEO) or EC-BCCH data (in case of EC operation).
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6.6.1a.2
Monitoring of the serving cell

The MS shall perform the following tasks for the serving cell:

-
BSIC confirmation and evaluation of the applicable C1 criterion (see subclause 6.4.1) for the BCCH carrier of the serving cell shall be performed before each time the paging block is monitored (i.e. eDRX is used) or, if the MS supports EC Paging Indication Channel monitoring and the support of this channel is indicated in EC System Information, before each time the EC-PICH block is monitored, or each uplink transmission. However, these evaluations need not be performed more often than once every 30 seconds. BSIC confirmation is performed on the (EC-)BCCH carrier of the serving cell which may not be the strongest cell when PEO or EC operation is enabled.

-
In case of paging block monitoring or, if the MS supports EC Paging Indication Channel monitoring and the support of this channel is indicated in EC System Information, in case of monitoring the EC-PICH block, the MS shall wake up sufficiently in advance so that, in the event that cell reselection becomes necessary, there will be sufficient time to complete the cell reselection prior to the paging block monitoring, or, if the MS supports EC Paging Indication Channel monitoring and the support of this channel is indicated in EC System Information, prior to monitoring the EC-PICH block.

-
When evaluating C1, a MS that has enabled PEO shall take received signal level measurement samples over a period of at least 5 seconds to establish a running average RLA_C where the samples shall, as far as possible, be uniformly distributed over each evaluation period and at least 5 received signal level measurement samples are required per RLA_C value. An EC-GSM-IoT capable MS that has enabled EC operation shall calculate RLA_EC as specified in subclause 6.9.

-
The MS shall keep track of two C1 values:

-
C1a, the best C1 value experienced in the serving cell since last performing measurements for cell reselection, or, after cell selection, since selecting the serving cell; and 

-
C1b, the most recently evaluated C1 (i.e. the current C1 value) 

Upon evaluating C1 it determines if the current C1 value (C1b) is less than the best C1 value (C1a) by more than C1_DELTA. C1_DELTA is calculated each time measurements for cell re-selection are performed, see subclause 6.6.1a.4. Measurements for cell re-selection are triggered if the difference is greater than C1_DELTA. After cell selection, C1_DELTA shall be set to the value of the C1_DELTA_MIN parameter sent in SI13 for PEO or in EC SI 3 for EC operation – see 3GPP TS 44.018 [17]. 

-
A MS that has enabled PEO shall read the PEO_BCCH_CHANGE_MARK field when performing the packet access procedure (see 3GPP TS 44.018 [17]). If a change of PEO_BCCH_CHANGE_MARK is detected it shall first read SI13 before proceeding with the packet access procedure. If no change is detected and the time elapsed since it last read SI13 exceeds 24 hours it shall read SI13 before proceeding with the packet access procedure. Otherwise, it proceeds with the packet access procedure without first reading SI13.

-
A MS that has enabled EC operation shall read the EC-BCCH CHANGE MARK field in EC-SCH before proceeding with the packet access procedure (see 3GPP TS 44.018 [17]). If a change of EC-BCCH CHANGE MARK is detected, or if the time elapsed since it last read the complete EC SI message set exceeds 24 hours, the MS shall read EC SI as necessary (see 3GPP TS 44.018 [17]) before proceeding. 
-
In addition, if the MS supports deferred system information acquisition in EC operation, the network provides the Idle Mode Mobility Cell Group Definition in EC SI (see 3GPP TS 44.018 [17]), and the cell it reselects to identifies a cell in the same IMM Cell Group as the last serving cell and no increment of the change mark of the IMM Cell Group compared to the one in the last serving cell is detected, it shall not read EC-BCCH data of that cell prior to monitoring the paging block (EC-PCH) or the corresponding paging indication block (EC-PICH), if supported by that cell, which it has reselected to. The conditions when to read EC-BCCH data, after cell reselection, in the serving cell are specified in 3GPP TS 44.018 [17].  In case the network does not provide the IMM Cell Group Definition in EC SI (see 3GPP TS 44.018 [17]), the MS does not apply deferred system information acquisition in EC operation and performs reading of EC-BCCH data of the serving cell as in normal EC operation.
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6.6.1a.4
Monitoring of non-serving cells

When determining if cell reselection is possible the MS shall first evaluate RLA_C, RLA_EC or RLA_GC (whichever is applicable) for all non‑serving BCCH carriers in the BA list and identify the N strongest (where 3 ≤ N ≤ 6 and N is implementation specific) using samples collected over a 5 second period. 

In case the MS has enabled PEO and the network does not support transmission of the SI2n message in the serving cell then the MS shall also synchronize to and read the BCCH information for the N strongest non‑serving cell carriers (e.g. to acquire parameters needed for performing C1 and C2 evaluation and to determine if the cell is barred) as quickly as possible before determining if cell reselection is possible. 

In case the MS has enabled EC operation and does not support deferred system information acquisition in EC operation,  and the network does not support transmission of cell reselection related parameters in EC SI in the serving cell then the MS shall also synchronize to and read the BCCH information or EC-BCCH information (whichever is applicable) for the N strongest non‑serving cell carriers (e.g. to acquire parameters needed for performing C1 and C2 evaluation and to determine if the cell is barred) as quickly as possible before determining if cell reselection is possible.
In case the MS has enabled EC operation and supports deferred system information acquisition in EC operation, and the network provides the IMM Cell Group definition in EC SI (see 3GPP TS 44.018 [17]), the MS shall identify non-serving cells based on provided broadcast frequencies assigned to the IMM Cell Group and on BSIC for cells contained in the IMM Cell Group definition. It shall then synchronize to cells with these BCCH frequencies and read the EC-SCH content in two consecutive EC-SCH messages sent over 8*51-multiframes, starting with 51-multiframe N with N mod 8 = 0, in order to determine if these cells belong to the same IMM Cell Group as the serving cell (see 3GPP TS 44.018 [17]). For these cells the MS does not need to read EC-BCCH data prior to cell reselection.
For an MS supporting network sharing (see 3GPP TS 44.018 [17], 3GPP TS 23.251 [45] and 3GPP TS 24.008 [46]), only cells with allowed BSIC shall be considered for reselection. The allowed BSIC is a BSIC with a permitted NCC part. The permitted NCCs are defined by the NCC_PERMITTED parameter transmitted in the BCCH data. 

The MS then proceeds as described in subclause 6.6.2.

After performing measurements for cell re-selection (regardless of whether a cell re-selection has been performed or not), the MS shall calculate the difference D between the most recent C1 of the serving cell and the most recent C1 of the strongest (in terms of C1) evaluated neighbour cell, and update C1_DELTA as follows:

C1_DELTA = min( max(D,C1_DELTA_MIN) , C1_DELTA_MAX )

If no neighbour cell has been found, C1_DELTA shall be set to C1_DELTA_MAX.

The parameters C1_DELTA_MIN and C1_DELTA_MAX are sent in SI13 for PEO and in EC SI 3 for EC operation – see 3GPP TS 44.018 [17].
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6.10
Coverage class selection for EC-GSM-IoT
6.10.1
General

A MS that has enabled EC operation shall, before each time the paging block is monitored or, if the MS supports EC Paging Indication Channel monitoring and the support of this channel is indicated in EC System Information, before each time the EC-PICH block is monitored, or before each uplink transmission, estimate the uplink CC (coverage class) and the downlink CC, unless the MS has done these estimations within the last 30 seconds.
	  4th Modification        


6.10.5
Downlink coverage class update

For the purpose of paging block monitoring on EC-PCH or, if the MS supports EC Paging Indication Channel monitoring and the support of this channel is indicated in EC System Information, for the purpose of paging indication monitoring on EC-PICH, the MS shall keep the network informed about the selected downlink CC (see subclause 6.10.2). The MS shall indicate the selected downlink CC using the Selected DL Coverage Class field in the EC Packet Channel Request message. This shall be done in advance of the next occurrence of the paging group of the MS or, if the MS supports EC Paging Indication Channel monitoring and the support of this channel is indicated in EC System Information, in advance of the EC-PICH block corresponding to the paging block for the next occurrence of the paging group of the MS, and at least if any of the following conditions are fulfilled:
-
the selected downlink CC is higher than the last downlink CC communicated to the network;

-
the selected downlink CC is CC1 and the last downlink CC communicated to the network is CC4; or

-
the MS has completed an uplink data transfer in a cell not supporting EC-GSM-IoT since the last time it communicated a downlink CC to the network.
A downlink CC is considered to be communicated to the network at successful contention resolution (see 3GPP TS 44.018) following a system access triggered by an EC PACKET CHANNEL REQUEST. The communicated downlink CC is the ‘Used DL Coverage Class’ if the EC IMMEDIATE ASSIGNMENT type 2 message is used, or, is CC1 if the EC IMMEDIATE ASSIGNMENT type 1 is used.

The network shall apply the indicated downlink CC on EC-PCH messages sent to that MS.
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