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1 
Introduction
In last RAN plenary meeting, a new WI [1] is approved regarding increasing the minimum number for UE monitoring in UTRA and EUTRA. In the WID, the detailed objective is to increase the minimum number of inter-frequency carrier and cells a UE shall be able to monitor for UTRA and EUTRA. The corresponding working assumption and the corresponding comparison with the existing requirements are summarized as
	
	UTRA FDD
	E-UTRA FDD
	E-UTRA TDD
	inter-RAT for E-UTRA
	Total number of carriers to monitor

	Working assumption in WID
	5
	8
	8
	6
	Up to 16Note1

	Existing requirement
	3
	3
	3
	3
	8 

	Relative increase
	67%
	167%
	167%
	100%
	Up to 100%


Note1: The number is referenced in [2]
In this contribution, the potential impacts on the measurement delay and power consumption are studied. The proposed way forward is also suggested   
2 Clarification on the WID

In the agreed WID, the work assumptions are provided for the corresponding RAT group. In RRC_CONNECTED state, the eventual UE power and measurement delay performances are mainly impacted by the minimum requirement on the number of monitored carrier frequency layers. Simply increasing the number of frequency layers to monitor for a particular RAT may not concern too much from both measurement delay and power consumption viewpoints.

Proposal 1: The minimum requirement for total number of carriers to monitor should be decided firstly for RRC_CONNECTED state.
3 System and Implementation Impact Discussion
As defined in [3], in the RRC_CONNECTED state, the maximum time UE shall be able to identify a new TDD/FDD inter-frequency is given as

· E-UTRAN:
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· UTRAN:
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The UE shall be capable of reporting RSRP and RSRQ measurements with measurement period, given by
· TMeasurement_Period _Inter_FDD(TDD) =480 x Nfreq
when the measurement bandwidth is 6dB. 
In RRC_IDLE state, different RATs have different requirement on the delay. Unlike in the RRC-Connected mode, the autonomous gap in the idle state can be more flexibly used by UE to do the measurement. The tradeoff between power consumption and the measurement delay can be realized by configuring the DRX cycle length and autonomous gap. 
Based on the current requirements, both measurement and reporting delay is proportional to the number of monitored frequency layers, except the serving frequency layers. As indicated in [4], the inherent delay due to increased number of frequency layer to monitor can be problematic especially when UE’s mobility is high. From the throughput and power consumption perspective, increased number of frequency layer to monitor unnecessarily result in higher power consumption and/or throughput loss (e.g. in non-DRX mode), if the current requirement applies. As a result, the challenge to increase the number of frequency layers to monitor is on how to re-balance the delay, measurement accuracy and the measurement gap length per MGRP.

[image: image3]
· Delay: Obviously, difference frequency layers can have different delay sensitivity. This sensitivity can be jointly determined by the frequency layer’s functionality and UE’s mobility. For example, the coverage layer with high UE mobility comes with much higher delay sensitivity than the offloading layers with low mobility UE. The current requirement does not differentiate the delay sensitivities among the frequency layers and therefore treat everything and all scenarios equally. To efficiently accommodate more frequency layers, delay sensitivity classification can be a promising solution. It would be beneficial to have inputs from operators on the feasibility on the delay sensitivity classification.
· Accuracy: Ideally, all monitored frequency layers should satisfy the measurement accuracy requirement as these measurements may be used by the network, e.g. for handover and re-selection decisions. As a result, it is not suggested to trade the measurement accuracy for saving the power and/or measurement delay. 

· MGL/MGRP: In the current spec, a fixed MGL, 6ms, and two different MGRP, 40ms and 80ms, are defined. Also, a single MGRP can be assigned per UE each time. Different MGL can achieve different ratio of the available time for measurement over the total MGL and makes the measurement gap more efficient. On the other hand, more MGRP choices give the network more flexibility to balance the measurement delay and UE power consumption. Therefore, it is worthwhile to re-visiting the existing MGL and MGRP.  

Based on the discussion, the observations can be summarized as

Observations:

· The challenge to increase the number of frequency layers to monitor is on how to re-balance the delay, measurement accuracy and the measurement gap length (MGL) per MGRP.
· The current requirement does not differentiate the delay sensitivities among the frequency layers and therefore treat everything and all scenarios equally. 
· The measurement accuracy can impact network’s decision e.g. for handover and re-selection. It is not suggested to trade the measurement accuracy for saving the power and/or measurement delay 
· Different MGL can achieve different ratio of the available time for measurement over the total MGL and makes the measurement gap more efficient.
· More MGRP options give the network more flexibility to balance the measurement delay and UE power consumption.
As a result, two possible ways are proposed to address the delay and power consumption issue due to increased frequency layers
Proposal 2: 
· Classify the frequency layers with different delay sensitivity and relax the measurement delay requirements for the low delay sensitive frequency layers accordingly.

· Investigate different options on both MGL and MGRP to provide more flexibility to schedule the measurement gap. 
4 
Conclusion
In this contribution, the impact of increasing the monitored frequency layers is discussed. Firstly, it is proposed

Proposal 1: The minimum requirement for total number of carriers to monitor should be decided firstly for RRC_CONNECTED state.
Furthermore, the issue is studied from the perspectives of delay sensitivity, measurement accuracy and the ratio between MGL and MGRP. The observations are summarized as

Observations:

· The challenge to increase the number of frequency layers to monitor is on how to re-balance the delay, measurement accuracy and the measurement gap length (MGL) per MGRP.
· The current requirement does not differentiate the delay sensitivities among the frequency layers and therefore treat everything and all scenarios equally. 
· The measurement accuracy can impact network’s decision e.g. for handover and re-selection. It is not suggested to trade the measurement accuracy for saving the power and/or measurement delay 

· Different MGL can achieve different ratio of the available time for measurement over the total MGL and makes the measurement gap more efficient.
· More MGRP options give the network more flexibility to balance the measurement delay and UE power consumption.
As a way forward, it is proposed

Proposal 2: 
· Classify the frequency layers to monitor with different delay sensitivity and relax the measurement delay requirements for the low delay sensitive frequency layers accordingly.

· Investigate different options on both MGL and MGRP to provide more flexibility to schedule the measurement gap. 
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