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1
Introduction

In last RAN4 meeting, there was discussion on how to specify the requirements when number of monitoring carriers is increased. Several agreements are made which are in [1] and part of the agreements is listed in the following;

· 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
Based on the above, it was agreed to define different requirements for different performance group. In order to maintain the performance both from the delay requirement and power consumption point of view, it is necessary to investigate the suitable requirement carefully. In the discussion in last meeting, it seems followings points are needed to be further discussed;

· Define upper limit number of carriers for normal performance group or not 
· The number of scaling factor 
· Formula to calculate the requirements

In this contribution, suitable requirement for increased monitoring carriers is discussed based on the above discussion points.
2
Discussion

2.1
Define upper limit number of carriers for normal performance group or not
In the discussion of the number of frequency carriers in normal performance group, there seems to be 2 options are on the table as following;
Option 1: Same as the number of current spec

Option 2: Operators can configure the number by themselves

For option 1, our understanding of the intention is to keep the requirement for normal performance group close to current specifications. However, it should also be noted that the new requirement would not be consistent with current requirement if there is relaxed performance group carriers. With this fact, we believe it is not so important to keep the number of current requirement for the number of carrier for normal performance group. 

It would be rather preferable to take option 2 from operator point of view, since operators can decide themselves based on their own operation policy by adopting option 2. If an operator would like to have larger number of carrier in normal performance group, they can decide to use the larger number by themselves with the good understanding of the drawbacks (e.g., longer measurement period). If an operator does not want to worsen the delay requirement, they can also decide to use legacy number of carriers for normal performance group by themselves. Different operators would have different operation policies, so that it would be good to adopt a signalling to inform UE of the number of carriers in normal performance group to give operators options to choose.
Although the number of normal performance group frequency should be signalled by NW, RAN4 needs to decide the value range of the number. We propose to have the number from 1 to 8, taking 3 bits signalling into account.
Proposal 1: RAN4 agrees on option2 by adopting a signalling to inform UE of the number of carriers in normal performance group.

Proposal 2: The value range for number of carriers in normal performance group x should be 1 <= x <= 8

2.2
The number of scaling factor
In the discussion for the number of scaling factor, there seems to be 3 options are on the table as following;

Option 1: Certain fixed value for all the RRC states or RATs
Option 2: Certain fixed value for each RRC state or RATs

Option 3: Signalled by NW for each RRC state
Similar to the discussion on the number of carriers in normal performance group, the number of scaling factor should also be the choice of operators. Different operators would have different operation policies, so that signalling from NW to notify UE of the required scaling factor should be adopted.
Furthermore, based on the outcome of section 2.1, if the number of carriers in normal performance group is signalled by NW, there should be certain number of scaling factor that is suitable for the number of carriers signalled by NW. So that operator would have good knowledge for the combination of the two numbers considering their own operation policy.

RAN4 also needs to select the range the scaling factor, “s” (integer) for guidance of RAN2, which we propose to be from 3 to 10, taking the value range for the number of normal performance group into account
Proposal 3: RAN4 agrees on option 3 by adopting a signalling to inform UE of the scaling factor.
Proposal 4: The scaling factor, s (integer) should be 3 <= s <= 10

2.3
Formula to calculate the requirements
In [1], it was discussed to scale the requirement using scaling factor as following;
· Frequencies in the higher performance group have existing single carrier delay requirements scaled by [s/(s-1)]* number of frequencies in the normal 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
Furthermore, in [2], there was a discussion to make it clear that there is no relaxation in normal performance group when number of carriers in relaxed performance equals zero.
· (table 1)Note 1 : If the number of frequencies in the relaxed measurement set is equal to zero, Kn=1, otherwise Kn=8/7 and Kr=8
We think the proposals above are valid, if the scaling factor and number of frequencies in normal performance group are signalled by NW. Furthermore, the most important thing is that current requirements should be maintained when the number of frequencies in relaxed performance group is zero as already captured in the Note 1 above.
Proposal 5: Adopt the formula Kn and Kr for scaling factor in [1], and clarify Kn = 1 when the number of frequencies in the relaxed measurement set is equal to zero
3
Conclusion
In this contribution, the requirements in increased monitoring carriers are discussed. Basically, in order to give operators flexibility in their own NW operation, it is proposed to adopt signalings to notify UEs of number of carriers in normal performance group and the number of scaling factor.

Define upper limit number of carriers for normal performance group or not:

Proposal 1: RAN4 agrees on option2 by adopting a signalling to inform UE of the number of carriers in normal performance group.

Proposal 2: The value range for number of carriers in normal performance group x should be 1 <= x <= 8

The number of scaling factor:

Proposal 3: RAN4 agrees on option 3 by adopting a signalling to inform UE of the scaling factor.
Proposal 4: The scaling factor, s (integer) should be 3 <= s <= 10

Formula to calculate the requirements:

Proposal 5: Adopt the formula Kn and Kr for scaling factor in [1], and clarify Kn = 1 when the number of frequencies in the relaxed measurement set is equal to zero
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