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1 Introduction
Strong interest has been expressed in increasing the capability for the minimum number of carriers that UE can monitor. A new work item on increasing the minimum number of carriers for UE monitoring is established in RAN#62[1]. It is agreed that the corresponding working assumptions are 
· inter-frequency and inter-RAT for UTRA and E-UTRA:
· UTRA FDD max 5 carriers

· For the total number of cells, max 80 cells can be considered as a signalling limitation by RAN2

· The upper limit on the number of cells/carrier can be discussed

· E-UTRA FDD max 8 carriers

· E-UTRA TDD max 8 carriers

· inter-RAT for E-UTRA:

· UTRA TDD max 6 carriers

· Minimum requirements for total number of carriers to monitor in 25.133 and 36.133 shall also be addressed 

For UTRA FDD,  Idle/URA_PCH/CELL_PCH states and CELL_DCH/CELL_FACH state operation shall be considered.

For E-UTRA FDD and E-UTRA TDD,  RRC idle mode and RRC connected state operation shall be considered.

The work on inter-frequency layers to be monitored shall be prioritized over inter-RAT layers to be monitored.

Any changes shall be backwards compatible from a core and performance requirements point of view, i.e. the solution should not worsen existing RRM requirements (e.g., delays) and power consumption in the UE when using the number of carriers/cells a UE can monitor in the existing specification.
In this contribution, we discuss the possible options to settle the increased carriers for UE monitoring and provide our viewpoint. 
2 Performance impact from increasing carriers/cells monitoring
Several options are discussed in last meeting [2]. In this section we further analyze each one. In the following, we take E-UTRAN as an example and propose the possible modifications on the core requirement. It shall be noted that the principle of the modification of E-UTRA specification can also be applied in UTRA.

Option 1: Scaling by number of carriers

Take E-UTRAN IDLE and RRC_CONNECTED cell identification and measurement period as example.
RRC-Connected state cell identification (MGRP is assumed as 40ms)
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RRC-Connected state cell measurement period
TMeasurement_Period _Inter_FDD = 480 * Nfreq ms = 3840 ms

RRC Idle state cell identification (DRX cycle is assumed as 1.28s)
Kcarrier * Tdetect,EUTRAN_Inter  = 8 * 32000 = 256000 ms 

RRC Idle state cell evaluation period
Kcarrier * Tevaluate,E-UTRAN_Inter=8*6400=51200 ms

RRC Idle state measurement period
Kcarrier * Tmeasure,E-UTRAN_Inter=8*1280=10240 ms

Since the detection time and measurement period scale with the number of carriers (frequencies), the power consumption in each time unit doesn’t increase. Thus the power consumption seems not to be a big issue. However the memory of UE may need to be enlarged as the detection/measurement information of increased carriers will be stored in the UE. On the other hand, it may increase UE complexity.

From network side, in idle mode the UE has more time for cell-reselection compared to connected mode, however the extending the search time and measurement period is not as critical as for connected mode. In RRC- connected, the extending cell identification time and measurement period may deteriorate the network performance especially for the macro+small cells scenario with high speed. However, it depends on the realistic network deployments, e.g., for HeNB if offloading is the main purpose network may be not sensitive to the mobility delay. 
· Option 2: Increasing measurement activity
There are tradeoffs between number of carriers which can be monitored, reselection and handover delays, UE power consumption and compressed mode/measurement gap density and UE memory usage. If option2 is applied, the possible implementation is depicted in [2] with multiple searchers. In this case, the cell identification time and measurement period keep the same as the current specification, however the power consumption in each time unit will be largely increased. Correspondingly the UE memory shall be enlarged too. 
· Option 3: mixture of Option1 and Option2

-3.1Partly proportion scaling
For E-UTRAN RRC-connected mode, the cell identification time and measurement period could scale with Mfreq where Mfreq
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[5]. It means that for R-8UE, the measurement performance doesn’t change. But for R12 UE, when number of carriers for UE monitoring is larger than 5(i.e., 8), the cell identification time and measurement period are limited to a certain extent.
We generalize the modified requirements as follows,
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Where Mfreq
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[5]. It is noted that the exact value of Mfreq shall be carefully evaluated.
-3.2 Max delay limitation
For E-UTRAN RRC-connected mode, there is a limit for the maximum identification time and measurement period. For example, 
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is the limitation of the maximum cell identification time and measurement period. The exact value need to be carefully evaluated.
- 3.3 Prioritization of certain carriers
Even though the prioritization of certain carriers may avoid frequent detection/measurement activities in each time units, the memory of UE still needs to be enhanced to store more information for increased carriers and cells. In addition, the priority of carrier shall be notified to UE, thus the additional signalling shall be added in RAN2 specification.
Based on the above analysis, we propose that the partly proportion scaling option can make a well tradeoff between UE side and network side.

Proposal 1: the partly proportion scaling option can make a well tradeoff between UE side and network side.

3 Conclusions
In this contribution, we provide the analysis on increasing the minimum number of carriers for UE monitoring. The possible modification on core requirements is discussed. 
Proposal 1: the partly proportion scaling option can make a well tradeoff between UE side and network side.
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