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Introduction

During RAN4#68, the proposal to increase the number of carriers to monitor in Idle state for UTRA and E-UTRA was discussed [1,2]. This contribution continues discussion focusing on UE impact particularly for UTRA.
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Existing requirements
The existing requirement for Idle/URA_PCH/CELL_PCH for UTRA in TS25.133 is copied below.

For idle mode cell re-selection purposes, the UE shall be capable of monitoring:

-
32 intra-frequency cells (including serving cell), and

-
32 inter-frequency cells, including

-
FDD cells on maximum 2 additional carriers, and

-
Depending on UE capability, TDD cells distributed on up to 3 TDD carriers, and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers, and

-
Depending on UE capability, up to 4 E-UTRA FDD carriers, and

-
Depending on UE capability up to 4 E-UTRA TDD carriers

as indicated in cell information lists sent in system information (BCCH).

In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_IDLE state shall be capable of monitoring a minimum total of at least 8 carrier frequency layers, including the intra-frequency serving layer and comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD and GSM layers (one GSM layer corresponds to 32 cells).
There was no concrete proposal during RAN4#68 and it is not quite clear what is problematic in current deployment and what is desired. It would be helpful if operators can clarify the proposal so that UE vendors can assess the resulting implementation impact. The following aspects need to be clarified in order to properly assess the implementation impact:
· Increase the number of inter frequency carriers? How many? Number of inter frequency cells?

· Increase the number of inter-RAT E-UTRA FDD/TDD carriers? How many?

· Increase the total number of layers? How many?

· Scale the requirements (time) w.r.t. the number of carriers?
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UE implementation impact
Assuming the proposal is to increase the number of inter frequencies in Idle/URA_PCH/CELL_PCH states, initial high level analysis is provided for inter frequency. The existing requirement is currently written with respect to the number of carriers.
· Measurement rate: (Ncarrier-1) * TmeasureFDD
· Evaluation period: (Ncarrier-1) * TevaluateFDD
Therefore, if the number of inter frequencies to monitor increases and we keep the existing requirements, the measurement rate will be slower and the evaluation period will be larger with more number of inter frequencies to monitor. Since the inter frequency cells to monitor are broadcasted, if the network broadcasts only 2 inter frequencies, the current requirement might be maintained.
It should be noted that there is no explicit cell identification time requirement, but it is implicitly specified as the part of evaluation period. For non-identified cells, the cell reselection evaluation needs to be performed within 30 second. Therefore, it can be assumed that the cell identification search on all the inter frequencies needs to be performed within 30 second. When inter frequency cells to monitor on more carriers are broadcasted, this implies additional cell identification search is required for a given time. This will require additional current consumption in Idle/URA_PCH/CELL_PCH states. If the network broadcasts only 2 inter frequencies same as the legacy, the existing current consumption might be maintained as well.
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Conclusion
This contribution has reviewed the existing Idle/URA_PCH/CELL_PCH monitoring requirement and initial analysis on UE implementation impact due to the increase of inter frequency carriers to monitor has been provided. In order to progress, it is essential to first clarify the need and proposal.
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