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1
Introduction
RAN2 has now been working for two meetings on this topic, and the current agreements can be found in [9]. The RAN2 LS R2-1712060 requests RAN4 feedback to the following questions:

	1) For measurements indicated from UE to eNB at connection setup, what kind of requirements could be defined (e.g. for measurement accuracy) for inter-frequency measurements done by UE during IDLE mode? 

2) Would there be any difference in measurement accuracy? What would be acceptable measurement period for such inter-frequency measurements of potential SCells during IDLE mode?


In addition to this, the LS asks RAN4 to “start the work on identifying the necessary requirements needed to complete the work in euCA.”. In this contribution, we discuss the RAN4 work on this topic.

2
RAN2 agreements from RAN4 viewpoint
From RAN4 viewpoint, what RAN2 has so far agreed is the following:

· UE can be requested to do measurements in IDLE mode and report them back to eNB during RRC connection setup

· How often the measurements would be done is still FFS, as are the measurement accuracy requirements

Hence, RAN2 would like RAN4 to define accuracy requirements for the IDLE mode measurements. This means at least the following questions should be answered:

· How often would UE measure during IDLE mode? Is it configured by network (e.g. similarly as with measCycleScell), or left up to UE implementation?

· What kind of averaging can be expected from IDLE mode measurements? Can the requirements for existing MDT measurement requirements or IDLE mode cell reselection measurements be reused?

· What are the minimum requirements for when the UE is able to send a measurement report when transitioning from IDLE to CONNECTED mode, i.e. when shall the UE send a measurement report?

· Do these IDLE measurements apply for all measurement quantities?

We discuss each of these in the next sections, but it seems that starting from Cell Reselection requirements could be a reasonable starting point.

Proposal 1: RAN4 to start from Cell Reselection requirements subclause 4.2 of TS36.133 as basis for IDLE mode measurement requirements
3
RAN4 work for IDLE measurements
Next, we look at each of the aspects above and provide some input for discussion.
3.1
Measurement cycle for IDLE measurements 
First, we look at:
· How often would UE measure during IDLE mode? Is it configured by network (e.g. similarly as with measCycleScell), or left up to UE implementation?

Reducing the setup time for CA/DC can improve the user experience and reduce the overall data transfer time. I.e. it makes the system and UE look more responsive. Indicating possible SCell candidates to the network in an early phase of the connection setup, is an important part of enabling fast CA setup. Early reporting of UE measurement results including potential SCell is the tool for the network to be able to configure SCell(s) early. This will remove the delay from having to wait for connected mode measurement configuration, actual measurement latency and reporting.

Current inter-frequency measurement delay – having one carrier configured – can be up to about 3.8 seconds assuming 40ms GP. Additionally, there would be measurement configuration delay (likely negligible) and measurement reporting.

The current inter-frequency measurement requirements is (there are quite many – here the simplest):

For UE not configured with eDRX_IDLE cycle, Tdetect,EUTRAN_Inter, Tmeasure,EUTRAN_Inter and Tevaluate, E-UTRAN_inter are specified in Table 4.2.2.4-1.

Table 4.2.2.4-1 : Tdetect,EUTRAN_Inter, Tmeasure,EUTRAN_Inter and Tevaluate,E-UTRAN_Inter
	DRX cycle length [s]
	Tdetect,EUTRAN_Inter [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Inter [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_Inter
[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)


We see that UE measures the inter-frequency carrier once per Tmeasure,EUTRAN_Inter cycle and averages over a certain number of measurements depending on the DRX cycle.

Proposal 1: Discuss if re-using current idle mode measurement cycle requirements is sufficient.
3.2
Measurement averaging

Next question relates to averaging and possible accuracy of the reported measurements:
· What kind of averaging can be expected from IDLE mode measurements? Can the requirements for existing MDT measurement requirements or IDLE mode cell reselection measurements be reused?

From the table in section 3.1 for Tmeasure,EUTRAN_Inter and Tevaluate,E-UTRAN_Inter we have measurement periodicity and averaging period. Both depends on the currently used DRX cycle – constant performance for shorter DRX cycles and with decrease for longer DRX cycles. Using the Tevaluate,E-UTRAN_Inter would likely lead to more accurate results but will also lead to longest delay. Using Tmeasure,EUTRAN_Inter would use less samples and more inaccurate results but also shorter latency. Reporting results to network a cell based on 1 measurement sample without additional averaging, could have potential negative effect and lead to wrong network actions.
RAN4 should discuss whether UE should be using a minimum number of a measurement samples for averaging before reporting, which would be more aligned to connected mode practise.
Proposal 2: RAN4 should discuss whether UE apply some minimum number of sample averaging of measurement.
3.3
Measurement reporting for IDLE measurements

Looking at the measurement reporting:
· What are the minimum requirements for when the UE is able to send a measurement report when transitioning from IDLE to CONNECTED mode, i.e. when shall the UE send a measurement report?

One approach is of course to use the well-known event triggered reporting scheme from connected mode. Another approach could be that UE sends the report based on some other trigger. The benefit of having some triggered event would be to evaluate the measured quantity against a given network threshold. Drawback is that it may delay the reporting.
When discussing reporting and triggers it is also necessary to discuss measurement accuracy. RAN4 would need to discuss what kind of measurement accuracy there would be necessary for early reported measurements.

Proposal 3: RAN4 would need to discuss what kind of measurement accuracy there would be necessary for early reported measurements.
3.4
Measurement quantities for IDLE measurements

Which measurement quantities the UE would need to measure and be able to include in the early measurement report is to be decided likely by RAN2. The measurements to be included should of course only be measurements applicable to idle mode. I.e. applicability rules for the measurement quantities as defined in 36.214 shall be respected and e.g. no need to discuss reporting of CSI-RS based measurements. Additionally, it would only be necessary to discuss measurements useful for aiding the early setup of CA/DC.

However, this leaves the possibility to report CRS based measurement such as RSRP and RSRQ.
4
Conclusions
In this contribution, we discussed the RAN4 aspects of IDLE measurements for euCA. We have observed and proposed the following:
Proposal 1: Discuss if re-using current idle mode measurement cycle requirements is sufficient.
Proposal 2: RAN4 should discuss whether UE apply some minimum number of sample averaging of measurement.

Proposal 3: RAN4 would need to discuss what kind of measurement accuracy there would be necessary for early reported measurements.

In [10] we have drafted an LS reply to RAN2 regarding the incoming LS on agreements for enhanced CA utilization WID.
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