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1.
Introduction
To support the ANR function the UE is required to read the Global Cell Identifier, which is provided in system information, e.g. systemInformationBlockType1 in E-UTRAN. In order for the UE to be able to do that, the network has to “provide sufficient idle periods”. Although the concept “idle periods” is rather intuitive and the specification should allow flexibility and smart implementation, full compatibility requires more clarity. This contribution proposes a stricter definition.
2.
Discussion
RRC functions have until now been specified using minimum requirements on the UE, but allowing the UE to use more time/opportunities to fulfil the function. When reading Global Cell Identifier (called CGI in the following), another view is taken: Ensure that the UE doesn’t use more time/opportunities than needed, so that there are periods, when the UE can read CGI.

For compatibility the network must know how to configure the operational conditions, so that the UE can perform CGI reading. Two possible methods are:
1. Clarify the term “sufficient idle periods” in 36.331, or

2. Define a functional test case in RAN5. The test conditions are an implicit definition of “sufficient idle periods”. A performance requirement specified in RAN4 is probably not needed

Method 1 above is normally used in 3GPP and this is a clearer method of specification. Hence we propose:

Proposal 1: Specify the term “sufficient idle periods” in 36.331

Assuming that Proposal 1 is agreed, the question is how to specify “sufficient idle periods”. Below we consider all functions, which may directly interfere with CGI reading. The identified functions are:
a. DRX

b. Measurements and measurement gaps
c. Reading of System Information
d. RLF monitoring

Other functions can of course also interfere, but only via the four functions above.

We also discuss how the word “sufficient” shall be clarified.
DRX

It is clear that the UE cannot be in “DRX Active Time”, because the UE must monitor the serving cell downlink transmission.
Conclusion 2: Idle periods exclude “DRX Active Time”, which is specified in [36.321]
Measurement gaps

Next question is if the UE can perform measurements with another purpose than ‘readCGI’ and still have an “idle period”. 

Gap-assisted measurements (inter-frequency and inter-RAT):

For a dual-receiver UE we believe the UE can both perform measurements and read Global Cell Identifier. However, dual receiver capability is only optionally applicable to cdma2000-capable UEs.
For single-receiver UEs we believe, similar to Qualcomm in R2-085581, that the normal gap-assisted measurements shall be prioritized by the UE, in order to ensure good mobility performance,  to avoid complicating the development of 36.133. However, unused gaps should be available for other measurement tasks and thus be included in Idle Period. From 36.331 clause 5.5.3 we can conclude that measurement gaps are unused when {condition A: the serving cell RSRP value ≥ s-Measure}. Nevertheless, the UE must monitor the serving cell in order to determine the serving cell RSRP value, which can only be performed intermittently during reading of CGI, e.g. at DRX “On-Duration” periods. [36.133] is based on such measurement periodicity, also for the serving cell (see e.g. Table 8.1.2.2.1.2-2). It can be concluded that the UE is able to evaluate condition A  and still perform other tasks during the remaining DRX inactive time . 
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Proposal 3: For UEs with a single receiver, Idle periods include measurement gaps when the serving cell RSRP value ≥ s-Measure. .
Non-gap-assisted measurements (intra-frequency):

Also in this case we believe that the UE shall prioritize normal measurements. Since measurement occasions are not specified by RAN4, the remaining time, i.e. potential Idle Periods, also becomes unspecified.
It is clear, that when the serving cell RSRP value ≥ s-Measure, no measurements are needed.  Also in this case the [36.133] performance requirements are satisfied by serving cell monitoring only around DRX active periods.
Proposal 4: For UEs with a single receiver, Idle periods include occasions when the serving cell RSRP value ≥ s-Measure. 

Reading of System Information in serving cell

The UE is mandated to read some system information, i.e.SIB1, SIB2, SIB8 and sometimes SIB9 (see clause 5.2.2.3 in [36.331]), while in E-UTRAN connected mode. This may occur (a) after handover (SIB1, 2), (b) after a SysInfo change notification (SIB1, 2, 9) or, (c) after “cdma2000 higher layers” has requested a reading of SIB8 or (d) when performing manual CSG search (SIB9).

We believe reading of SIB1, SIB2 and SIB8  have higher priority than reading of Global Cell Identifier and thus the time spent on reading these SIBs is not included in idle periods. The eNB is aware of these events and can to some degree avoid conflicting measurement orders, depending on how fast the UE performs the reading. Activity (d) has lower priority and can easily wait up to 8 seconds to start. 
Proposal 5: The time required to read SIB1, SIB2 and SIB8 according to clause 5.2.2 in [36.331] is not part of Idle periods. Other time is Idle periods, from a System Information point of view.
RLF monitoring

The exact procedure is still FFS, but it is quite probable that only measurements during DRX active periods will be required, i.e. RLF monitoring will not limit the “idle periods”.
Reading conditions

It is somewhat unclear what the word “sufficient” means in “sufficient Idle Periods”. UEs can use different strategies, e.g. 

1. read MIB in one “idle period”, remember the timing of the target in case the UE is interrupted, e.g. due to periodic “DRX On Duration”, and return in another “idle period”, say 100ms later,  to complete reading SIB1, or

2. perform the entire reading in one single “idle period”. If that is not possible the reading will fail.
Multiple sequential reading, i.e. case 1 above, significantly increases the likelihood of success, in particular for inter-RAT cases. One DRX cycle may not be long enough to cover all relevant system information. A requirement may e.g. be formulated in this way:

1>
sufficient idle periods is a sequence of  Idle periods, where each allows at least one of the following uninterrupted activites: 

2>
synchronisation to target cell including reading of MIB for UTRAN and E-UTRAN and ….for GERAN,

2>
reading of one system information message,

However, it may be more practical to capture this in RAN5 test cases.
Proposal 6: RAN2 to discuss which method to use to define “sufficient”: (a) text in 36.331 or (b) test specification by RAN5
3.
Conclusion
In summary it is proposed:
Proposal 1: Specify the term “sufficient idle periods” in 36.331

Conclusion 2: Idle periods exclude “DRX Active Time”, which is specified in 36.321

Proposal 3: For UEs with a single receiver, Idle periods include measurement gaps when the serving cell RSRP value ≥ s-Measure.

Proposal 4: For UEs with a single receiver, Idle periods include occasions when the serving cell RSRP value ≥ s-Measure. 

Proposal 5: The time required to read SIB1, SIB2 and SIB8 according to clause 5.2.2 in [36.331] is not part of Idle periods. Other time is Idle periods, regarding reading of System Information.
Proposal 6: RAN2 to discuss which method to use to define “sufficient”: (a) text in 36.331 or (b) test specification by RAN5.
A corresponding Text Proposal is included
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36.133 
4.
Text Proposal to TS 36.331
-----------------------------------First change----------------------------------------

5.5.3
Performing measurements

The UE supports measurement using a reporting configuration with the purpose set to ‘reportCGI’, if the network provides sufficient idle periods.
The UE shall perform measurement using a reporting configuration with the purpose set to ‘reportCGI’during periods, which fulfil all the following conditions:
1>
no “DRX Active Time” (see 36.321 [6]), 
1>
For UEs with a single receiver, when the serving cell RSRP value ≥ s-Measure,
1>
UE is not required to read SIB1, SIB2 and SIB8 according to clause 5.2.2 
The UE shall:

1>
for each measId included in the measIdList within VarMeasurementConfiguration:
2>
If measurement gaps are active or

2>
the UE does not require measurement gaps to perform the concerned measurement:

3>
If s-Measure is not configured or

3>
If s-Measure is configured and the serving cell quality (RSRP value) is lower than this value:

4>
Perform the corresponding measurements of neighbouring cells on the frequencies and RATs indicated in the concerned measObject and

4>
Perform the evaluation of reporting criteria as specified in section 5.5.4;

1>
If a measurement is configured which the UE should attempt to perform during idle periods:

2>
if for one of the measurements purpose within the reportConfig is set to ‘reportCGI’ and

2>
if timer T321 is running:

3>
determine the global cell identity of the cell included in the associated measurement object by acquiring the relevant system information from the concerned cell;
-----------------------------------End change---------------------------------------
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