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1. Introduction
The issue of monitoring multiple layers in idle mode was brought up in the previous meetings in [1],[2]. It was pointed out that with the introduction of more frequency bands it would be necessary for the UEs to be able to monitor more inter-frequency layers in order to maintain good system performance. In this paper we analyze the implementation impact of increasing the number of layers a UE has to monitor for E-UTRA.
2. Discussion
Currently, based on the RAN4 specs the UE has to monitor up to 3 E-UTRA inter-frequency layers even if it supports more frequency bands. Based on [1] and [2] this number will be too small in the near future because operators will increase the number of bands deployed. While the exact number of layers that is needed is not yet clear, the need to increase the number of layers is recognized.
The impact of the increase in number of layers a UE has to monitor on the UE implementation can be split into two separate aspects, the UE complexity increase and the reselection performance. The complexity increase stems from the fact that more memory is needed in order to be able to monitor more layers. The reselection performance will affect the UE battery life as the measurement frequency is directly related to the power consumptions. We discuss these 2 aspects separately below.
The increase in number of layers that the UE has to monitor will increase the memory needs of the searcher part of the modem. While the impact due to the memory increase is not very high, the number of layers should still be kept to a minimum to minimize the cost increase. So far most of the proposals seem to converge around 8 inter-frequency layers, in this case the impact is not very significant. It should also be noted that the maximum number of inter-frequency layers that can be advertised by the network is also 8. If there is a need to increase this number beyond 8 then RAN2 signaling also has to be revised so the overall standardization work will increase.

The reselection delay requirements are very well summarized in [3] and reproduced in the Annex for convenience. The reselection time scales with the number of layers to be monitored irrespective of the assigned priorities( the re-selection time depends on the priority but the scaling rule applies to all priorities). If the reselection delay requirements are not changed then there would be no power consumption impact and no other implementation impact(other than increase in memory), however, the delay will be longer and mobility performance may be impacted. If the current maximum re-selection delay is to be maintained then the power consumption will be higher as the UE has to perform measurements within the same amount of time and implementation may also be impacted as there is need for higher processing power. In terms of power consumption, if the number of layers is increased from 3 to 8 but the re-selection time is kept the same then the power consumption will be about 2.66 times higher. Another option would be to set the requirements in two tiers, scale the reselection time with the number of layers and also define a maximum reselection time. For example, if the search time per layer is 60s, define a maximum reselection time of 300s. The reselection time would scale with the number of layers up to 5 layers beyond which the measurement time/layer would be shortened such that the maximum delay is kept at 300s. This type of approach would balance the mobility performance with the battery life such that the power consumption is increased only beyond a certain number of layers. It should be further analyzed which option offers the best trade-off.  
Before proceeding with the work in this area we believe that the requirements and the scope of the work should be clarified and agreed. 
3. Conclusion
In this paper we briefly discussed the impact of increasing the number of layers to monitor in idle mode. The impact of extending the number of layers from 3 to 8 seems reasonable, however, the tradeoff between the reselection time and the power consumption should be carefully studied.
Before proceeding with the work in this area we believe that the requirements and the scope of the work should be clarified and agreed
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Annex

Table 1: E-UTRA requirements in idle state

	Cause
	Measured RAT
	Rate of measurements

	Higher Priority Search 
	All RATs
	Thigher_priority_search (60 * Nlayers)

	Inter-frequency Measurements
	E-UTRA
	Kcarrier * Tmeasure,EUTRAN_Inter

	Inter-RAT UTRA FDD Measurements
	UTRA FDD
	(NUTRA_carrier) * TmeasureUTRA_FDD

	Inter-RAT UTRA TDD Measurements
	UTRA TDD
	(NUTRA_carrier_TDD) * TmeasureUTRA_TDD
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