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Introduction

In the RAN4#92 meeting, LS is received from RAN2 on DL channel report for configured carrier in RRC connected mode. Therefore in this contribution, we share some initial considerations on this issue.  
Discussion 
	RAN2 has discussed DL channel quality reporting in connected mode for anchor and non-anchor access and agreed the DL channel quality of the configured carrier in RRC connected mode is reported by MAC CE. 
In order to evaluate whether the time between the instant the UE is able to start monitoring the configured carrier and the reception of UL assignment is enough to perform the measurement, RAN2 would like to ask RAN4 the time needed to perform the DL channel quality measurement of the configured carrier.


2.1. Background

DL channel quality report based on MSG3 has been discussed in the R15 and there was no requirement defined for DL channel quality measurement period which is up to UE implementation. The measurement period could be either T1 before NRPACH transmission or T2 between RAR and MSG3 as shown in Figure 1. After UE received MSG4, UE could be configured on another anchor carrier, therefore DL channel quality measurement period could only be T3 between MSG4 and MSG5 as shown in Figure 1. From RAN2 perspective, they want to know the needed measurement time for DL channel quality report on non-anchor carrier and then further evaluate whether MSG5 is still appropriate to report the measurement result or via other signalling to report the measurement results. 
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Figure 1. UE procedure to report DL channel quality in MSG3 and MSG5
2.2 Measurement time 
As mentioned in the contribution [2], it’s difficult to have fixed measurement period for MSG3-based channel quality report, however it’s also RAN4’s task to reply the necessary measurement time to RAN2 for further discussion. Based on simulation results from [2], for the normal coverage case (SNR=-6dB), 50% estimated SNR accuracy and 95% estimated SNR accuracy could be within +/-1.5dB if measurement time is up to 16ms/32ms. Then for the normal coverage, the reasonable time needed to perform DL channel quality measurement of configured carrier should be [32]ms. For the enhanced coverage (SNR=-15dB), it seems that measurement time 32ms is not enough as estimated SNR accuracy is much larger than +/-1.5dB, therefore we propose to prolong measurement time up to [64]ms which is based on similar logic for NRSRP/NRSRQ measurement under normal coverage and enhanced coverage. 
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Figure 2.Distribution of estimated SNR values for different measurement period. [2]
Based on the above considerations, we have following two proposals:  
Option 1:

In the normal coverage case, the time needed to perform DL channel quality measurement of configured carrier should be as least [32]ms;

In the enhanced coverage case, the time needed to perform DL channel quality measurement of configured carrier should be as least [64]ms;
If there are no exact value agreed in RAN4, then further evaluation is needed. 

Option 2:  

Further evaluation on the needed time to perform DL channel quality of configured carrier, then simulation assumption should be provided for SNR estimation which should be similar as NRSRP/NRSRQ measurement. 

Conclusions
In this contribution, we share some initial considerations on needed measurement time for configured carrier for DL channel quality report on MSG5 and proposals are made as following: 

Option 1:

In the normal coverage case, the time needed to perform DL channel quality measurement of configured carrier should be as least [32]ms;

In the enhanced coverage case, the time needed to perform DL channel quality measurement of configured carrier should be as least [64]ms;
If there are no exact value agreed in RAN4, then further evaluation is needed. 

Option 2:  

Further evaluation on the needed time to perform DL channel quality of configured carrier, then simulation assumption should be provided for SNR estimation which should be similar as NRSRP/NRSRQ measurement. 
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