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Measurement & Reporting Control of E-UTRAN cells

1. Introduction

In [1] a number of companies indicated support for the introduction of a mechanism to signal to mobile stations that, when entering dedicated or packet transfer mode, for a particular target RAT, either i) measurements and reports be enabled; ii) measurements be enabled, but no reports sent, or iii) neither measurements nor reports be enabled. In particular, it is desirable to ensure that such control can be specified as 'default' behaviour i.e. by means of broadcast signalling, to avoid the need to use dedicated signalling to control every single mobile station entering dedicated / packet transfer mode.
In this paper, we consider the extent to which existing mechanisms/signalling can be used to achieve this, and show that only a small amount of additional signalling is required. This paper is an update of [2]. 
2. Control of measurement reporting

Today, we have the set of XXX_MULTIRAT_REPORTING indicators (where XXX = {FDD, TDD, CDMA2000} and EUTRA will be added for Rel-8).  These indicate the maximum number of cells for the specified RAT that are to be reported, per measurement report.
These are specified in several messages, including System Information Type 2 quater (broadcast on BCCH), and are specified separately for GPRS and non-GPRS services.
It is therefore possible, by setting E-UTRA_MULTIRAT_REPORTING to zero, to increase the probability that a mobile station does not report E-UTRA neighbour cells (regardless of whether it has performed measurements of such cells and regardless of the value of those measurements).

It is proposed to clarify the rules in 45.008 so that cells belonging to RATs for which MULTIRAT_REPORTING is zero are never reported.

3. Control of measurements

In Rel-7, we have already parameters Qsearch_x which, to a certain extent, control when or if measurements of non-GSM cells are made (based on the signal strength of the serving cell), as follows:

Qsearch_I (sent in SI2ter/SI2quater) applies in idle mode and indicates that the MS shall search for 3G cells when the received signal level [of the serving cell] is:
0 - 6 : below -98dBm ... below -74dBm

7      : always

8 - 14 : above -78dBm .... above -54dBm

15     : never

Qsearch_C (sent in Measurement Information) applies in dedicated mode (same coding as Qsearch_I)

Qsearch_C_Initial (sent in SI2q) indicates that when in connected mode, but before Qsearch_C is received:

0 : use Q_Search_I

1 : always search

Qsearch_P (sent in SI2q) applies to GPRS; coded as Qsearch_I; with the note 1:
"If PBCCH does not exist, the MS shall perform cell re-selection according to the idle mode procedures defined in clause 6 (i.e. use parameter Qsearch_I). In case parameter Qsearch_P is broadcast on BCCH it shall be used according to clause 10 only if GPRS cell re-selection parameters for one or more cells are provided to the MS in a Packet Cell Change Order or Packet Measurement Order message."
Although this provides some level of control, some aspects are missing to allow the desired control for measurements of E-UTRAN cells.  Specifically:

- The possibility to set Qsearch_C_Initial (or its E-UTRA equivalent) to "never search"

- E-UTRA-specific parameters: the above are common to 3G cells; it is necessary to provide E-UTRA-specific parameters.  It is not clear whether the full range of codepoints need to be specified.  One approach could be to use 2 bits only as follows;
Qsearch_C_E-UTRAN_Initial (2bits) (sent in SI2q):

00 : use Qsearch_I


01 : always search


10 : never search

11 : reserved
Similarly for Qsearch_C_EUTRA:


Qsearch_C_ E-UTRAN (4 bits) (sent in Measurement Information):


coded as Qsearch_C

and for Qsearch_P_EUTRA:


Qsearch_P_E-UTRAN (2 bits):


00 : use Qsearch_P

01 : never search


10 : use Qsearch_I

11 : reserved
It is proposed that Qsearch_P_E-UTRAN be sent only in the Packet Measurement Order and Packet Cell Change Order; meaning that Note 1 is not applicable.
It is not clear that there is a significant benefit to having E-UTRA-specific Qsearch parameters for use in idle mode: it is noted that absolute control of searching could be by means of appropriate configuration of the neighbour cell lists and E-UTRAN blacklists.  In particular, it should be noted that the Thresh_priority_search parameter could be specified in a manner to provide equivalent control to Qsearch_I_EUTRA.

4. Per-frequency layer behaviour

Above, we have considered signalling on the broadcast channels, which is specified at the per-RAT level (i.e. all frequency layers for a given RAT are treated equally), in order to minimize the amount of bits used in broadcast system information messages.

However, it could be that particular frequency layers (e.g. dedicated CSG frequencies) are not suitable for some mobility procedures, and therefore control of searching should be possible (via dedicated signalling) on a per-frequency layer basis.
It is therefore proposed to introduce Measurement_Control_E-UTRAN and Measurement_Control_UTRAN parameters coded as follows:


0 : never search

1 : Use Qsearch_C (or Qsearch_C_E-UTRAN for E-UTRAN cells) if received, otherwise Qsearch_C_Initial (respectively Qsearch_C_E-UTRAN_Initial)
5. Conclusion

This paper has evaluated existing mechanisms for controlling the measuring and reporting of non-GSM cells and has proposed extensions to cover E-UTRAN cells to provide the level of control indicated as desirable in [1].

It is therefore proposed that:

1. The reporting rules be clarified so that cells belonging to RATs for which MULTIRAT_REPORTING is zero are never reported

2. Broadcast parameters specific to EUTRAN are specified to signal (at minimum) that mobiles entering dedicated and/or packet transfer mode shall not measure EUTRAN cells.
3. Per-frequency control of searching based can be signalled via dedicated signalling.

These proposals are captured in the accompanying CR.
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