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1. Introduction
RAN2 has been discussing eUCA (Enhancing CA Utilization) for two meetings and reached some agreements on interfrequency measurements reporting to reduce the latency of configuring SCells once the UE transitions to RRC connected state. A liaison statement is sent to RAN 4 in [1]
	1. Overall Description:

RAN2 has discussed the topic of UE performing measurements during RRC_IDLE on potential SCells for quick reporting of the measurement results during RRC connection setup. This aims to reduce latency of configuring SCells to UE to improve utilization of SCells. RAN2 has agreed on the following:

Agreements:

1
UE can be indicated an inter-frequency carrier(s) to measure during the idle state. The inter-frequency measurement operation and requirement is FFS. How fast to report the measurement is FFS. The security issue of report is FFS.

2
It is FFS on whether configuring a SCell to be directly in active state at RRC reconfiguration. 

Agreements:

1
The indication for which carrier(s) UE could do the IDLE measurements is included in SIB5 and dedicated RRC signalling (including the valid timer). FFS the value range of the timer.

2
UE indicates the availability of inter-frequency measurements in RRCConnectionSetupComplete or RRCConnectionResumeComplete
RAN2 would respectfully request RAN4 to start the work on the topic and provide responses for the following questions on the RAN2 agreements:

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?

Additionally, RAN2 would like RAN4 to start the work on identifying the necessary requirements needed to complete the work in euCA.

2. Actions:

To: 3GPP TSG RAN WG4 group.

ACTION: 
RAN2 respectfully requests RAN4 to provide information on the following:

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?

Additionally, RAN2 would like RAN4 to start the work on identifying the necessary requirements needed to complete the work in euCA.




2. Discussion

Details of the scheme for reducing latency for SCell configuration are provided in the LS. The UE is provided with a list of interfrequency carriers (frequencies where potential SCell candidates may be found) to measure in idle mode. The UE indicates the the availability of inter-frequency measurements in RRCConnectionSetupComplete or RRCConnectionResumeComplete. If measurement results are available these may be requested by the eNB, allowing the eNB to determine which SCells are present in the UE radio environment and configure them. Essentially, the latency of configuring measurement gaps/measurements and waiting for candidate cells to be identified and measured after transitioning to connected state is avoided.
Also of note in the LS is that the indication of carriers to measure and the valid timer may either be provided in SIB5 or in dedicated signaling. While the signaling, details are more for RAN2 to consider, the valid timer may merit further discussion in RAN4. In our understanding, the valid timer is specified to mitigate excessive power consumption from the additional interfrequency measurements if they were performed continuously by UEs in idle mode. Once the valid timer expires, the UE is no longer expected to continue to measure the indicated frequencies. The timer could, for example, be configured to run for 20s after the UE transitions to idle mode. If a transition back to connected mode does not occur within 20s, the UE stops measuring and therefore will not indicate the availability of measurements in RRCConnectionSetupComplete or RRCConnectionResumeComplete.

Our understanding is also that RAN2 has discussed (but not reached agreement one way or the other on) the concept that the indicated frequencies would replace the normal interfrequency measurements (performed for reselection) during the time that the valid timer is running. Therefore, it could be that the SCell candidates are measured in preference to regular interfrequency measurement objects for a configured period of time.

Considering the valid timer, it seems that the intention of RAN2 is that there would be a more intensive period of interfrequency SCell candidate performed when the UE first transitions to idle mode to allow for fast configuration of an SCell if the UE returns to RRC Connected state. The more intensive period of measurements is time limited so that it does not cause excessive battery drain.
We now focus on the questions asked by RAN2

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?

Traditionally, measurement accuracy requirements have not been defined in idle mode, because measurements are used for reselection rather than reported to the eNB. Requirements equivalent to accuracy requirements (eg that the target cell is XdB better ranked than the serving cell) have been defined, and generally these requirements use the same dB values as the RRC connected mode accuracy requirements.
Under the scheme agreed by RAN2, measurements are indicated from the UE to the eNB at connection setup. Since such indications are visible to the network and used to make decisions on the SCell configuration, it would be important that measurement accuracy requirements are defined. Our view is that it would also be important to specify cell identification and measurement period. We also discuss more about reporting delay.
A clear starting point for the measurement requirements in RRC idle state would be to consider the requirements in RRC connected state with DRX. Specifically, we expect that the measurement accuracy would be as specified for RRC connected state in 36.133. Cell identification delay requirements and measurement period need further consideration given the earlier discussion on the role of the valid timer. In principle, it can be assumed that UE needs 3 to 5 measurement samples to achieve sufficient accuracy and the minimum requirements for cell search would be based on 15-20 cell detection/measurement attempts.

Existing requirements for idle and RRC connected state assume one interfrequency measurement opportunity per DRX cycle. If multiple frequencies are to be measured, the requirements are scaled by Nfreq meaning that in one DRX cycle the UE only needs to measure one interfrequency measurement object. This level of performance is likely not sufficient for the purposes discussed by RAN2. For example, even with a single measurement object and 1.28s DRX cycle, the cell identification requirement would be of the order of 1.28*20 = 25.60 seconds. This means that if the UE transitions back to RRC connected state within 25.60 seconds of going to idle mode, it cannot be expected to have measurement results available. For the envisaged use case of a somewhat active UE using carrier aggregation, it seems rather probable that it would need to start a connection again in less than 25.60seconds, and if the valid timer was set to eg 30s the only time when it would have measurement results available would be if a connection started between 25.60s and 30s after going to idle mode. Clearly this is too limited to be useful.

Based on the valid timer, we think that the UE could measure more than once per idle DRX cycle without excessive battery drain, and if there are multiple measurement objects, the UE could measure more than one frequency on each wake up, at least for longer idle DRX cycles like 1.28s or 2.56s. This aspect would need further discussion in RAN4.
Observation 1: To give useful and timely measurement results, the UE needs to perform more intensive cell search measurement than regular idle mode/RRC connected mode long DRX measurements. Valid timer should avoid excessive power consumption by limiting the duration of time where more intensive activity is performed. 
Proposal 1: Measurement accuracy requirements for large DRX are used as the basis for measurement accuracy requirements in RRC idle state for euCA
Proposal 2 Measurement sampling rate while the valid timer is active needs further discussion in RAN4. 
Proposal 2: Cell identification requirement is 20 measurement samples
Proposal 3: Measurement period requirement is 5 measurement samples
Measurement reporting delay also needs further elaboration. Our understanding of the scheme is that the UE would search for and measure cells on the indicated frequencies in idle mode, and would report the latest measured values (if available) on the transition to connected state. For this reason, there would be no measurement reporting requirement analogous to event triggered reporting, periodic reporting or event triggered periodic reporting. Rather, the UE should be expected to have a measurement result available if the cell has been detectable for at least the cell identification period before the transition to RRC connected state.
Based on these proposals, the following answers could be considered to RAN2 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? 

RAN4 would specify the detailed requirements upon completion of the euCA work item, however RAN4 assumes that the most straightforward approach for measurement accuracy requirements in idle mode where the results are reported upon transition to RRC connected state would be based the existing requirements for measurement accuracy in RRC connected state with large DRX cycle.
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?

Following the approach discussed in the answer to Q1, the measurement accuracy requirement would be the same as the existing requirements for interfrequency RSRP and RSRQ measurement reports in RRC connected state as specified in 3.133 sections 9.1.3 and 9.1.6. RAN4 believes that the cell identification requirement may be around 20 measurement samples and the measurement period may be around 5 measurement samples. RAN4 would decide on the suitable sampling rate on completion of the euCA work item. To assist with this work, further details of the valid timer (such as value range) would be beneficial to RAN4 once available.
3. Conclusion
Observation 1: To give useful and timely measurement results, the UE needs to perform more intensive cell search measurement than regular idle mode/RRC connected mode long DRX measurements. Valid timer should avoid excessive power consumption by limiting the duration of time where more intensive activity is performed.

Proposal 1: Measurement accuracy requirements for large DRX are used as the basis for measurement accuracy requirements in RRC idle state for euCA
Proposal 2 Measurement sampling rate while the valid timer is active needs further discussion in RAN4. 
Proposal 2: Cell identification requirement is 20 measurement samples

Proposal 3: Measurement period requirement is 5 measurement samples
The following response is proposed to RAN2

	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? 

RAN4 would specify the detailed requirements upon completion of the euCA work item, however RAN4 assumes that the most straightforward approach for measurement accuracy requirements in idle mode where the results are reported upon transition to RRC connected state would be based the existing requirements for measurement accuracy in RRC connected state with large DRX cycle.
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?

Following the approach discussed in the answer to Q1, the measurement accuracy requirement would be the same as the existing requirements for interfrequency RSRP and RSRQ measurement reports in RRC connected state as specified in 3.133 sections 9.1.3 and 9.1.6. RAN4 believes that the cell identification requirement may be around 20 measurement samples and the measurement period may be around 5 measurement samples. RAN4 would decide on the suitable sampling rate on completion of the euCA work item. To assist with this work, further details of the valid timer (such as value range) would be beneficial to RAN4 once available.
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