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Inter-RAT Cell Reselection from GERAN
1 Introduction

In 3GPP, the specification of the E-UTRAN (LTE) is ongoing. In order to maintain seamless mobility across different radio access technologies, a Work Item to introduce in the GERAN specifications the functionality required for interworking between GERAN and E-UTRAN has been agreed [1].
In this contribution, an overview of the GERAN intra-RAT and inter-RAT (GERAN → UTRAN) cell reselection procedures is provided. The objective is to reuse – where possible – similar principles for the definition of inter-RAT cell reselection procedures in which E-UTRAN is one of the involved RATs. Also, a summary of the parameters defined for the existing (GERAN-UTRAN) inter-RAT cell reselection process is provided, together with a discussion of whether they can be reused for E-UTRAN and/or whether new parameters for E-UTRAN need to be defined.
This paper is based on a previous document discussing inter-RAT cell reselection principles which has been presented in GERAN [2].

2 Mobility procedures in GERAN

In GERAN, the following mobility procedures are defined:

· in idle mode:

cell reselection

· in dedicated mode:
handover

· in packet idle mode:
cell reselection

· in packet transfer mode:
cell reselection, network controlled cell reselection, network assisted cell change (NACC), PS handover

· in dual transfer mode:
handover for the CS connection + re-establishment
 for the PS connection, DTM handover
In particular, in packet transfer mode, several procedures are available for the transfer of a connection to a new cell, each with a varying degree of intervention from the network (see TS 44.060 [23]). These range from cell reselection (where the decision of which cell to reselect to and the timing of the reselection could be either under the control of the mobile or under the control of the network) to PS handover (where the decision of which cell to reselect to and the timing are under the control of the network, similarly to handover for circuit witched services).
Therefore, one of the main differences between the mobility procedures in GERAN and in 3G systems is that cell reselection may be used also while the mobile is in active mode (in particular in packet transfer mode) and not only in idle mode.
A description of the existing mobility procedures in GERAN is provided in Annex A. In the following section, a detailed description of the inter-RAT cell reselection procedure to UTRAN is provided.

3 Inter-RAT Cell Reselection to UTRAN
If the neighbour cell list includes UTRAN cells (or frequencies), an MS supporting multiple RATs will perform measurements on those cells in addition to GSM cells. Measurements will be made if the received level from the serving cell is above or below a threshold specified by Qsearch_I or Qsearch_P
, which is sent in the system information. One of the objectives of this threshold is to avoid the mobile measuring cells of other RATs if the cell on which it is camping is strong enough, thus conserving battery power. Special values of this threshold are used to indicate “measure always” or “never measure”.
If the MS performs measurements on cells of other RATs, a mobile following idle mode procedures will reselect a suitable UTRAN cell if [24]:
-
for a TDD cell the measured RSCP value exceeds the value of RLA_C for the serving cell and all of the suitable non-serving GSM cells by the value XXX_Qoffset for a period of 5 s and

-
for an FDD cell the following criteria are all met for a period of 5 s: 

A. its measured RSCP value exceeds the value of RLA_C for the serving cell and all of the suitable non-serving GSM cells by the value XXX_Qoffset,

B. its measured Ec/No value is equal or greater than the value (FDD_Qmin –  FDD_Qmin_Offset), and

C. its measured RSCP value is equal to or greater than FDD_RSCP_threshold.

Ec/No and RSCP are the measured quantities, which are defined in TS 25.215 for FDD and TS 25.225 for TDD (the corresponding requirements are defined in TS 25.133 and TS 25.123 for FDD and TDD, respectively). If more than one UTRAN cell fulfils the above criteria, the MS selects the cell with the greatest value of RSCP.
The GPRS procedures are the same as above, with the difference that the comparison is based on a different quantity (RLA_P instead of RLA_C) and the offsets may be different (XXX_GPRS_Qoffset instead of XXX_Qoffset).

In order to calculate the quantities above, certain parameters may need to be read from the system information of neighbouring UTRAN cells, if not broadcast from the serving cell; default values will be used otherwise.

As an additional measure to avoid ping-pong effects, an MS that has performed a cell reselection from an UTRAN cell to a GSM cell is not allowed to re-select to UTRAN for 5 seconds if a suitable GSM cell can be found.
The behaviour of the mobile has been standardised for some particular scenarios. For example, if the MS attempts a reselection towards a barred UTRAN cell, the MS abandons further reselection attempts towards this cell for a time given by the Tbarred parameter, which is read from the system information of the barred cell (see [17]). Otherwise, if the target UTRAN cell is not suitable due to being part of a Location Area which is “forbidden for roaming”, the MS can abandon further reselection attempts towards that cell (and all other cells on the same frequency) for a period of up to 20 minutes.
4 Inter-RAT Cell Reselection to E-UTRAN
Inter-RAT cell reselection can be motivated by several drivers. Some of these drivers can be found in Annex E of TS 36.300 [18]. However the most important one is radio conditions (coverage). To perform radio based inter-RAT cell reselection the MS should [7]:

1) first identify the other available RATs and
2) after that, compare these available RATs and eventually select one on which it should camp on.

In this section a further discussion of the existing inter-RAT (GERAN → UTRAN) cell reselection procedures is provided. It is also discussed whether these could be used as basis for the definition of inter-RAT cell reselection in which E-UTRAN is one of the involved RATs.

4.1 Parameters
As highlighted in [7], the inter-RAT cell reselection should rely on the following group of parameters:
· Threshold values associated with measurements on the current RAT. Such threshold values indicate when the UE should start inter-RAT measurements. Special values indicate “ALWAYS” or “NEVER”.
· Inter-RAT Neighbour cell information. Parameters belonging to this group give information to the UE regarding which non-E-UTRAN cells it should measure on. 
· Minimum values. Parameters in this group allow the MS to classify measured inter-RAT cells as selectable. For example, for GERAN-UTRAN interworking, for UTRAN cells, the GSM network broadcasts a minimum value both for CPICH RSCP (FDD_RSCP_threshold) and CPICH Ec/N0 (FDD_Qmin)
· Hysteresis, offset values and timer values: These parameters allow the MS to make a cell reselection decision such that the MS camps on the best cell and ping-pong effects are avoided. Examples are Qhyst and Qoffset in UTRAN and FDD_Qoffset in GSM.
Table 1 in Annex B lists the system information parameters controlling inter-RAT operation transmitted on the BCCH and/or SACCH; Table 2 in Annex B lists the system information parameters controlling inter-RAT operation transmitted on the PBCCH, PCCCH and/or PACCH. It should be discussed whether the existing parameters can be reused for E-UTRAN or new parameters need to be defined. For example, the existing parameters Qsearch_I and Qsearch_P could be reused for E-UTRAN, thus saving space in the system information messages; however, an operator that wishes to set different priorities towards different RATs may wish to define different parameters for E-UTRAN and UTRAN. For example, in the initial stages of deployment, E-UTRAN coverage and site density would be different from UTRAN, so it may be difficult to use the same parameters. On the other hand, parameters like the cell reselection offsets (such as XXX_Qoffset) or the minimum values for reselection (such as FDD_Qmin and FDD_RSCPmin) tend to be tightly linked to the specific radio access technology, so it is likely that new parameters will need to be defined for E-UTRAN.
It needs to be defined which of these parameters can be reused for E-UTRAN and consequently define new corresponding ones for E-UTRAN. In fact, it should be discussed whether some parameters should be defined for E-UTRAN at all (see section 4.2). 
In RAN2 there has been a similar discussion regarding which cell reselection parameters should be defined within E-UTRAN, see for example [8] and [9].
4.2 Possible improvements to the GERAN to E-UTRAN reselection procedures

In this section, some aspects of the existing reselection procedures are discussed, in order to decide whether they are suitable also for reselection towards E-UTRAN. In particular, there are some reselection rules in the existing procedures that are seldom used in real network deployments; if these are not seen useful by network operators, it should be considered whether simplifications are possible. Another point to discuss is whether there is room for improvement in the existing procedures.

The barred cell case may be difficult to improve. On PBCCH the option exists to broadcast the barred status of neighbouring cells from the serving cell. In practice, this would hardly follow the real status as a cell mostly gets barred from an error case and the network is unlikely to deliver this information to neighbour cells properly. The MS would anyway need to read the target cell barring indicator, and this would apply even if not so indicated from the serving cell. We could not estimate the time it takes for the cell to get up and running, then it would be reasonable to just allow a sufficient time for which the MS can, or shall, ignore this cell.

The “forbidden LA” case is another area where improvements could be possible. Currently this arises for GERAN to UTRAN interworking, and unless appropriate measures against this are taken, could occur also for GERAN to E-UTRAN interworking. The problems are due to the fact that no Location Area information about UTRAN cells is available to the mobile; in UTRAN it is possible to send PLMN information for neighbours (this is not possible in GERAN), however this may be of limited utility when LA or even partial LA info is not available. One example is UTRAN cells on the neighbour cell list where UTRAN access is only allowed on a subscription basis. A variant of this is national or international roaming where access is only allowed on the GERAN network, which means that even if the mobile receives a valid neighbour cell list that makes it search for UTRAN cells, it cannot access them because access is forbidden on a “forbidden LA” basis. In other words, the problem is that we have MS based cell reselection with a common neighbour cell list for all subscribers, while not all have access to the indicated neighbours. And this could be a problem especially in packet transfer mode.
As described in section 8.4, in the case of GERAN and BCCH cells, the mobile station reads SI3/4 from the GERAN neighbours, unless SI2n is available. Something similar could be seen acceptable, even if not ideal, for GERAN to E-UTRAN interworking while idle mode; however, this does not solve the packet transfer mode case. Note that a target GERAN neighbour on a forbidden LA would result in poor GERAN internal performance; fortunately this is not a practical deployment case. However, it would be common for GERAN to E-UTRAN as it is for GERAN to UTRAN (at least SA groups have confirmed these requirements).
This issue was discovered too late for the GERAN to UTRAN interworking case; no specific improvement for UTRAN was possible, and it was considered too big a change to broadcast LA information from GERAN for each UTRAN cell. A suboptimal mobile-based solution was agreed whereby the MS may abandon reselection to all cells on a UTRAN frequency for a predefined time period when a single forbidden LA cell has been detected on that frequency
. The GERAN requirement should be that the GERAN service should not get degraded by a reselection being triggered towards an E-UTRAN cell if the cell appears not allowed (and would be known not allowed if the LA of that target cell was known
). Since changes to existing GERAN implementations may not be desirable and E-UTRAN is under specification, solutions allowing an optimised approach (i.e. where an ongoing GERAN service would not have to be interrupted) could be considered on the E-UTRAN side. For example, a simple solution might be to define a partial LA info, perhaps an “LA colour code” of a few bits that the MS could read from the E-UTRAN cells during the search frames. The colour code to LA mapping could be either figured when the system information of an E-UTRAN cell is once decoded or GERAN could provide that info (p-t-p or broadcast). If these issues are not properly addressed, one consequence could be that TSG GERAN could decide to completely avoid cell reselection towards E-UTRAN during packet transfer mode.
One functionality that should be carefully considered is that of Qsearch. In most real deployment scenarios, operators tend to set its value to “measure always”, so the MS is forced to search UTRAN all the time whenever a UTRAN cell is included in the neighbour cell list. This is because at present, whenever UTRAN coverage is available, operators prefer the MS to reselect to UTRAN even if the GERAN quality is acceptable
. If this is the case, it should be questioned whether the Qsearch parameters are needed.
Another functionality that should be carefully considered is the use of Qoffset (see bullet point A in section 3). In most real deployment scenarios, this offset is generally set to –∞ (i.e. “always select a cell if acceptable”), which means that the relative GERAN signal strength against the UTRAN RSCP is not used as a criterion. Again, if there is evidence that this is seldom used, it may be better not to include it in the procedure towards E-UTRAN so as to simplify terminal implementation.
5 Other procedures

5.3 Inter-RAT NACC to E-UTRAN

Regarding NACC, the introduction of the external NACC procedure from E-UTRAN to GERAN has recently been agreed by RAN2 [4]. However, the current assumption is that the definition of the NACC procedure from GERAN to E-UTRAN is not required (just like it is not defined from GERAN to UTRAN), because reading the system information from UTRAN requires a much shorter time than from GERAN, and the time required to transmit the E-UTRAN system information while in GERAN would be comparable to the time required to read the system information form the E-UTRAN cell [5].
5.4 Redirection upon release of traffic channels

In GERAN, a mechanism that allows the operator to redirect an MS to a specific cell or RAT after the termination of a (circuit switched) call has been specified. In general, when the MS releases a traffic channel and returns to (packet) idle mode, it will camp on the cell in which the channel has just been released. However if the CHANNEL RELEASE message contains a “cell selection indicator after release of all TCH and SDCCH” [22], the MS will reselect to the cell (or one of the cells) indicated in that message. These could be GSM or UTRAN cells
.

This is useful because operators may want to be able to move a certain amounts of traffic to specific RATs e.g. for traffic distribution or load reasons (for example, they may want to direct voice calls to GSM). Upon termination of a call, the operator could then make the mobile return to the original RAT. This would be possible with the normal cell selection procedures (by appropriately setting the reselection thresholds), however it would be inefficient
.
A similar procedure as the one described above could be adopted in GERAN-E-UTRAN interworking. This will be important especially if redirection from E-UTRAN to GERAN is used for voice calls [12]; in this case, the operator may want to redirect the mobile to E-UTRAN when the voice call is finished, prioritising E-UTRAN in cell reselection for multi-RAT capable terminals.
It is estimated that modifying the existing procedure to cover also E-UTRAN will require minimum standardisation effort. All that needs to be done is to add the possibility for the network to indicate an E-UTRAN cell in the “Cell Selection Indicator after release of all TCH and SDCCH” IE (see subclause 10.5.2.1e of [22]).
During the discussion of [2] in TSG GERAN#34, it was concluded that the extension of the procedure to cover also E-UTRAN was desirable.
6 Conclusions and Further Work
In this contribution, an overview of the GERAN intra-RAT and inter-RAT (to UTRAN) cell reselection procedures has been presented. In TSG GERAN it has been proposed that the existing procedures for GERAN → UTRAN inter-working should be basis for the ones for GERAN → E-UTRAN interworking, and this has been considered as the basis for future work. However, the details of the procedures, and in particular the set of parameters for GERAN → E-UTRAN cell reselection, still need further definition.
In particular, some aspects of the existing procedures that could be improved have been discussed. It is proposed that these are reviewed and a way forward is found.
Mobiles supporting GERAN, UTRAN and E-UTRAN could experience short battery life if monitoring all other RATs while in (packet) idle mode. Some existing features are designed to save battery life (e.g. Qsearch_I, Qsearch_P). It needs to be investigated if additional battery-saving features can be introduced (e.g. by reducing the amount of monitoring). For example, one possibility is to prioritize one RAT with respect to the other RATs, thus reducing the number of cells to be monitored. These aspects are further studied in another contribution [13].
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8 Annex A – Cell Selection and Cell Reselection in GERAN

8.5 Initial cell selection

When the MS is switched on, it first chooses the mobile network (PLMN) to which it will connect along with the specific RAT that it will use. The PLMN and RAT selection process [15] [20] take into account user preferences (may be set manually by the user) and also information residing on the SIM card. After network selection, the MS performs initial cell selection. This can be done by utilizing two different procedures; normal cell selection or stored list cell selection. Further details on both procedures can be found in TS 43.022 [20] and TS 45.008 [24].
The MS uses a "path loss criterion" C1 to determine whether a cell is suitable to camp on [24].
As some details of the initial selection procedure are outside the scope of TSG GERAN and TSG RAN, this is not dealt with further in this paper, which focuses only on cell reselection.
8.6 Cell reselection in (packet) idle mode

After cell selection, in order to ensure that it camps on the best cell, an MS in (packet) idle mode continuously monitors the BCCH carrier of the serving cell and all BCCH carriers indicated in the neighbour cell list. The particular neighbour cell list to be used for measurements depends on several factors, i.e. whether GPRS functionality is enabled in the mobile
, whether the PBCCH is present in the cell or not, etc. For example, in case of packet idle mode, if cells of other RATs are not included in the System Information, the cells to be monitored are defined in the BA(GPRS) list, which is broadcast on PBCCH; if PBCCH does not exist, BA(GPRS) is equal to BA(BCCH). In order to optimize cell reselection, additional cell reselection parameters can be broadcast as part of the system information of each cell. 
When the PBCCH is not allocated in a cell, a mobile may read the system information of neighbouring GSM cells to derive the Location Area ID and the Cell Selection Parameters; these are contained in SI3 and/or SI4. If the PBCCH is allocated in a cell, a GPRS mobile can read this information from the serving cell. From Rel-6 onwards, the possibility to transmit this information also on the BCCH has been introduced, with the introduction of the System Information Type 2n message (see subclause 9.1.34b of TS 44.018 [22])
A non-GPRS mobile in idle mode performs cell reselection according to the idle mode procedures specified in clause 6 of TS 45.008 [24]. In this case, the cell reselection process is based on the “C2” criterion. On the other hand, a GPRS mobile in packet idle mode may perform cell reselection according to the GPRS procedures (subclause 10.1.2 and 10.1.3 of TS 45.008) or to the idle mode procedures depending on the conditions stated in subclause 10.1.1 of TS 45.008. In this case, cell reselection is based on the “C32” criterion.
The following events trigger a cell reselection [20]:

i)
The path loss criterion parameter C1 indicates that the path loss to the cell has become too high;

ii)
There is a downlink signalling failure;

iii)
 The cell camped on (current serving cell) has become barred; 

iv) There is a better cell (in terms of the path loss criterion C2) in the same registration area, or a much better cell in another registration area of an equivalent PLMN;

v)
A random access attempt is still unsuccessful either after "Max retrans" repetitions; "Max retrans" being a parameter broadcast on control channel, or in case the time given for the packet access procedure expires before the mobile station receives any response from the network;

vi)
Upper layers have determined that the network has failed an authentication check.

Before camping on the target cell after reselection, the MS attempts to decode the full set of system information from the target cell. The mobile checks whether the cell is barred or whether it belongs to a “forbidden LA for roaming” [20]; in either case, the mobile will try another cell, in descending order of received signal strength. The MS also checks whether the parameters affecting the cell reselection have changed. If a change is detected, the MS checks if the cell reselection criterion is still valid using the changed parameters. If the cell selection criteria are still valid, the MS camps on the cell; if they are no longer valid, the MS repeats this process for the cell with the next highest value of C2.
An MS supporting multiple RATs may also monitor cells of the supported RATs and perform inter-RAT cell reselection (see section 3).
8.7 Cell reselection and cell change in packet transfer mode

The principles above are valid also for a mobile in packet transfer mode if the MS perform autonomous cell reselection. However, in packet transfer mode the decision of which cell to reselect to and the timing of the reselection could be under the control of the network rather than under the control of the mobile; if the mobile is operating in NC2 mode, cell reselection is under network control [24]. This is indicated by the parameter NETWORK_CONTROL_ORDER sent in the system information.

8.8 Network Assisted Cell Change (NACC)

One of the problems of cell reselection during an active session is the long interruption due to the fact that, before the mobile can access the new cell resume the session in the target cell, it needs to read the system information in the new cell. This can lead to a long interruption time. In order to shorten the interruption time, the possibility for the network to send the system information of the target cell to the mobile in the source cell has been introduced. This procedure is called Network Assisted Cell Change (NACC). With NACC, the network assists the mobile before and during the cell change. The mobile notifies the network of its wish to change cell; in turn, the network provides the mobile – while still in the source cell – with all the system information that is needed to access the target cell. As this is done using dedicated signalling, it is quicker than acquiring the information from the broadcast channel of the new cell and therefore the interruption time for the session is considerably reduced [3]
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In the case of a multi-RAT mobile, the network could command the mobile to reselect to a cell of another RAT.

8.9 PS Handover

From Rel-6 onwards, the PS Handover procedure has been added to the GERAN specifications [21]. In this case, the transfer of a connection from the source cell to the target cell is under the full control of the network, which also ensures that the connection is set up in the target cell before the mobile is transferred to the new cell (while in all other cases the connection in the new cell is set up after the mobile has reselected to the new cell).

During the PS handover, the mobile is provided in the source cell with all the system information required to access the target cell (as in the case with NACC). In addition, during the PS handover the service interruption time is reduced considerably upon cell change/routing area (RA) change by early P-TMSI allocation [21] that enables that the data transfer continues during RAU procedures both in uplink and downlink.

The PS handover procedure allows also the possibility to transfer a connection to a cell of another RAT with minimum service interruption and as such enables better performance then NACC.

9 Annex B – Parameters for inter-RAT procedures
Table 1 lists the parameters controlling inter-RAT operation transmitted in System Information (BCCH and SACCH) (see [22] and [24]):

Table 1 - Parameters affecting inter-RAT cell selection transmitted on BCCH and SACCH (from TS 45.008 [24])
	Parameter name
	Description
	Range

	3G_BA_IND
	Sequence number of 3G neighbour cell list
	0/1

	Qsearch_I
	Search for 3G cells if signal level is below (0‑7) or above (8‑15) threshold
0 = - 98 dBm, 1 = - 94 dBm, … , 
6 = - 74 dBm, 7 = ( (always) 
8 = - 78 dBm, 9 = - 74 dBm, … , 
14 = - 54 dBm, 15 = ( (never).
Default value = ( (never).
	0-15

	Qsearch_C_Initial
	Indicates the Qsearch value to be used in connected mode before Qsearch_C is received,
0 = use Qsearch_I, 1 = ( (always).
Default value = use Qsearch_I.
	0/1

	XXX_Qoffset
	Applies an offset to RLA_C for cell reselection to access technology/mode XXX (one or more)
0 = - ( (always select a cell if acceptable), 
1 = -28 dB, 2 = -24 dB, … , 15 = 28 dB.
Default value = 0 dB.
	0-15

	FDD_Qmin
	A minimum threshold for Ec/No for UTRAN FDD cell reselection,
0= -20dB, 1= -6dB, 2= -18dB, 3= -8dB, 4= -16dB, 5= -10dB, 6= -14dB, 7= -12dB.

Default value= -12dB.
	0-7

	FDD_Qmin_Offset
	Applies an offset to FDD_Qmin value,

0 = 0 dB, 1 = 2 dB, 2 = 4 dB, 3 = 6 dB, 4 = 8 dB, 5 = 10 dB, 6 = 12 dB, 7 = 14 dB. 

Default value = 0 dB.
	0-7

	FDD_RSCPmin
	A minimum threshold of RSCP for UTRAN FDD cell reselection,

0 = -114 dBm, 1 = -112 dBm, 2 = -110 dBm, 3 = -108 dBm, 4 = -106 dBm, 5 = -104 dBm, 6 = -102 dBm, 7 = -100 dBm, 8 = -98 dBm, 9 = -96 dBm, 10 = -94 dBm, 11 = -92 dBm, 12 = -90 dBm, 13 = -88 dBm, 14 = -86 dBm, 15 = -84 dBm.

Default value = -102 dBm.
	0-15


Table 2 lists the parameters controlling inter-RAT operation transmitted in Packet System Information (PBCCH, PCCCH and PACCH) (see [23] and [24]). Note that some of the parameters are related to measurement reporting in packet transfer mode.
Table 2 - Parameters affecting inter-RAT cell selection transmitted on PBCCH, PCCCH and PACCH (from TS 45.008 [24])
	Parameter name
	Description
	Range

	3G_BA_IND
	Sequence number of 3G neighbour cell list
	0/1

	Qsearch_P
	Search for 3G cells if signal level below threshold (0-7): 
- 98, - 94, … , - 74 dBm, ( (always) 
or above threshold (8-15):
 - 78, - 74, … , - 54 dBm, ( (never).
Default value = ( (never).
	0-15

	XXX_GPRS_Qoffset
	Applies an offset to RLA_P for cell reselection to access technology/mode XXX (one or more), 
0 = - ( (always select a cell if acceptable), 
1 = -28 dB, 2 = -24 dB, … , 15 = 28 dB.
Default value = 0 dBm.
	0-15

	FDD_Qmin
	A minimum threshold for Ec/No for UTRAN FDD cell reselection,
0= -20dB, 1= -6dB, 2= -18dB, 3= -8dB, 4= -16dB, 5= -10dB, 6= -14dB, 7= -12dB.

Default value= -12dB.
	0-7

	FDD_Qmin_Offset
	Applies an offset to FDD_Qmin value,

0 = 0 dB, 1 = 2 dB, 2 = 4 dB, 3 = 6 dB, 4 = 8 dB, 5 = 10 dB, 6 = 12 dB, 7 = 14 dB.

Default value = 0 dB. 
	0-7

	FDD_RSCPmin
	A minimum threshold of RSCP for UTRAN FDD cell reselection,

0 = -114 dBm, 1 = -112 dBm, 2 = -110 dBm, 3 = -108 dBm, 4 = -106 dBm, 5 = -104 dBm, 6 = -102 dBm, 7 = -100 dBm, 8 = -98 dBm, 9 = -96 dBm, 10 = -94 dBm, 11 = -92 dBm, 12 = -90 dBm, 13 = -88 dBm, 14 = -86 dBm, 15 = -84 dBm.

Default value = -102 dBm.
	0-15

	XXX_MULTIRAT_REPORTING
	The number of cells from the access technology/mode XXX (one or more) that shall be included in the measurement report.
	0-3

	XXX_REPORTING_THRESHOLD
	Apply priority reporting if the reported value is above threshold for GSM frequency band or access technology/mode XXX (one or more), 
0, 6, … , -36, ( (never).
Default value = always.
	0-7

	FDD_REPORTING_THRESHOLD_2
	Reporting threshold for the CPICH parameter (Ec/No or RSCP) that is not reported according to FDD_REP_QUANT.

Default value = 0 (disabled)
	0-63

	XXX_REPORTING_OFFSET
	Apply en offset to the reported value when prioritising the cells for reporting for GSM frequency band or access technology/mode XXX (one or more), 0, 6, … , 42 dB.
Default value = 0 dB.
	0-7

	FDD_REP_QUANT
	Indicates the reporting quantity for UTRAN FDD cells,
0 = RSCP, 1 = Ec/No
	0/1

	3G_SEARCH_PRIO
	Indicates if 3G cells may be searced when BSIC decoding is required,
0 = no, 1 = yes

Default value = yes
	0/1


10 Annex C – State transitions
In [14] the following figure can be found, which is proposed for inclusion in TS 36.331 [19]:
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Based on the discussion in the document, the figure may need some revision. For example, from the figure it seems that in packet transfer mode the only procedure to reselect from GERAN to E-UTRAN is handover. However, cell reselection is also possible; in this case, the mobile changes state from “GPRS Packet transfer mode” to “E-UTRA RRC IDLE”, from where the connection is established in the new RAT.
Additionally, the figure should differentiate between the handover procedures for the CS mode and for the PS mode (in particular, it should refer to PS handover).

� In DTM, the serving cell is determined by the network according to the handover procedures. The packet resource(s) in the new cell may be re-established by the mobile station or by the network (provided that DTM is supported in the new cell).


� Whether the mobile uses Qsearch_I or Qsearch_P depends on the conditions specified in Note 1 in subclause 10.4 of TS 45.008 � REF _Ref165717855 \w \h ��[24]�. 


� In order to provide a workaround, a similar mechanism as for GERAN was agreed for the UTRAN, see � REF _Ref178063704 \r \h ��[11]�. One difference in the UTRAN solution is that further reselection attempts are not allowed for 5 minutes (300 sec). Although this mechanism has been agreed in Rel-6, it can also be implemented in terminals of earlier releases without backward-compatibility problems.


� Could be also PLMN from equivalent PLMN but this can be seen as a superset of forbidden LA.


� In GERAN, monitoring and acting according to measurements are allowed even when the Qsearch criteria not exceeded, but they mandatory when the Qsearch criteria are exceeded. In practice, these parameters were designed for power consumption reduction purposes; however, operators started using these as cell reselection parameters, assuming that all mobiles would always follow these rules (although in practice they do, as they want to save power). Note that the definition of these thresholds is slightly different in UTRAN, see TS 25.304 � REF _Ref178427314 \w \h ��[16]�.


� It may be possible to indicate a UTRAN frequency only in the message; in that case, the MS will camp on a suitable cell of that frequency.


� As explained in � REF _Ref165204484 \w \h ��[10]�, this may require one or two unnecessary location area or routing area updates, with the associated network signalling load and additional time required.


� It is assumed that most mobiles currently on the market support GPRS, however the user has the option to turn off this functionality.
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