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1. Introduction
In the last RAN4 meeting, a way forward [1] is agreed. The following agreements are confirmed.

· The interRAT E-UTRA minimum monitoring requirement when camped on UTRA (25.133) is to be revised from 9 to 8
· LTE interfrequency minimum carrier monitoring requirement of 8 will still be maintained
· Higher priority search when serving cell exceeds the thresholds Spriority_search1 and Spriority_search2 (UTRA) or  SnonIntraSearchP and SnonIntraSearchQ (E-UTRA) will continue to be have a minimum requirement to be performed every 60s * Nlayers
· Nlayers may be larger due to the increased carrier monitoring work item
· RRC reestablishment minimum requirements will continue to be scaled by Nfreq in both UTRA and E-UTRA
· Nfreq may be larger due to the increased carrier monitoring work item
· The performance requirements for increased carrier monitoring are divided into two performance groups, denoted as normal performance group and low performance group

· Different performance requirements are to be defined by RAN4 for the normal performance group carriers and the low performance group carriers
No consensus have been reached for the RRM requirements of the two performance group. This document will discuss these issues and give our proposals.
2. Discussion
In the way forward [1], four scheme options (A, B, C, D) for specifying RRM requirement are listed. The common parts for these schemes are:

· Scaling factor is introduced which differentiates the performance of the two performance groups
· Scaling factors are understood to mean
· For idle mode:
· Frequencies in the higher performance group have existing single carrier delay requirements scaled by the number of frequencies in the higher performance group
· Frequencies in the lower performance group have existing single carrier delay requirements scaled by s*number of frequencies in the lower performance group
· For RRC connected:
· Frequencies in the higher performance group have existing single carrier delay requirements scaled by [s/(s-1)]* number of frequencies in the higher performance group
· Frequencies in the lower performance group have existing single carrier delay requirements scaled by s*number of frequencies in the lower performance group
The above common parts are reasonable and acceptable The analysis of the different options are listed as following:
Option A will not limit the total number of carriers in the normal performance group and scaling factor would be fixed to s=[8] in RAN4 specifications. 
Option B will limit the total number of carriers in the normal performance group and scaling factor would be configured by network for each RRC state.

Option C will limit the total number of carriers in the normal performance group and scaling factor would be fixed for each RRC state.

Option D will not limit the total number of carriers in the normal performance group and scaling factor would be configured by network for each RRC state.

For scheme options for specifying RRM requirements, option A, B and C have some form of limitation. It is decided that monitored carriers divided into two performance group and let network to indicate which carriers are in which performance group. We may further let network decide the measurement performance, i.e. don’t limit the total number of carriers in the normal performance group and the scaling factor can be configured by the network, which is option D that is:

· RAN4 does not introduce any side condition in 25.133 and 36.133 limiting the total number of carriers in the normal performance group 

· Scaling factor, s can be configured by the network for each RRC state

We think it is preferred option, since this solution can give operator the most flexible way to configure UE measurement delay for mobility performances according specific application scenario.
One drawback of this solution may the complexity for UE measurement, i.e. the UE need assign measurement resources not only according to the number of measured carriers but also scaling factor, s. But we think the complexity is limited.
The other drawback may have the risk is that the measurement delay of carriers in normal performance group may be longer than carriers in low performance group under inappropriate parameters, e.g. when the carrier number of normal performance group is larger than the carrier number of normal performance group, while the scaling factor is configured very small, e.g. 2. However, it is network’s responsibility to ensure reasonable parameters for measurement. RAN4 may give default value for network configuration, e.g. the number of carriers in normal performance group is prefered not more than existing maximum number of monitored carrier, and the scaling factor s equals default to 1 plus the number of carriers in normal performance group to ensure the measurement delay for low performance group being longer than that for normal performance group.
Proposal 1: Option D is preferred, i.e. “RAN4 does not introduce any side condition in 25.133 and 36.133 limiting the total number of carriers (n) in the normal performance group” and “Scaling factor, s can be configured by the network for each RRC state” with default value is [n+1].

For the RRM measurement requirements in idle state UE, the three priority classes have been set. No need to further divide normal performance group and low performance group for the carriers monitored is forseen. It is proposed that the lower priority carriers are the low performance group and the measurement delay will be multiply scaling factor s.

Proposal 2: Use the lower priority carriers existed in idle state in current specification as the low performance group and the measurement delay will be multiply scaling factor s.

Considering the measurement parameters are broadcasted in idle state, the scaling factor s can be fixed not to increase broadcast load. The scaling factor can be 1 plus number of higher and equal priority carriers.
Proposal 3: The scaling factor s = [m+1] can be fixed not to increase broadcast load in idle state. The m is number of higher and equal priority carriers.

3. Conclusion
The document discussed scheme options for specifying RRM requirements after increasing monitored carriers, the following proposals are presented:
Proposal 1: Option D is preferred, i.e. “RAN4 does not introduce any side condition in 25.133 and 36.133 limiting the total number of carriers (n) in the normal performance group” and “Scaling factor, s can be configured by the network for each RRC state” with default value is [n+1].

Proposal 2: Use the lower priority carriers existed in idle state in current specification as the low performance group and the measurement delay will be multiply scaling factor s.

Proposal 3: The scaling factor s = [m+1] can be fixed not to increase broadcast load in idle state. The m is number of higher and equal priority carriers.

4. Reference
[1]
R4-142520, Agreements and way forward for increased UE carrier monitoring, Ericsson, Teliasonera, Softbank Mobile, Telecom Italia, Nokia, NSN, Broadcom, Intel, Huawei, Hisilicon, Qualcomm, Samsung, Orange
[2]
R4-142530, RAN4 agreements on UE increased carrier monitoring for further RAN2 work, RAN4 to RAN2

































































































































































































































































































































































































































































































































Page 1

