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1 Introduction
During RAN4#71 and RAN4#71AH meetings different proposals for RRM requirements due to increased number of carriers for UE to monitor have been presented. Based on those proposals RAN4 has agreed WFs [1] and [2] where further agreements have been captured as well as remaining issues which require additional study are listed. Those remaining issues are connected with network signalling which inform UE about:

· split of monitoring carriers between two groups (normal performance group and reduced performance group) 
· scaling factor values which apply to carriers from reduced performance group in connected states.
In this contribution we analyse remaining issues connected with first bullet above, i.e. detailed signalling methodology to inform UE about split between the carriers.
2 Discussion
After discussions and agreements made during RAN4#71 meeting in Seoul and RAN4#71AH meeting in Beijing, following open issues can be identified for both UTRA and E-UTRA in connection with network signalling to indicate split between the carriers:

1. Minimum number of carriers in reduced performance group

2. Side conditions in terms of combinations of normal and reduced performance carriers in TS25.133 and TS36.133 for which the RAN4 requirements are applicable.
3. Default split of carriers between two performance groups in case of lack of signalling from network.

4. Handle higher priority layers together with reduced performance carriers.
In following subsections each of above points is discussed and concluded.

2.1.    Minimum number of carriers in reduced performance group

When discussion on additional carriers for UE to monitor was initiated, it was common understanding that simple extension of number of carriers which UE has to monitor will lead to much longer delay of cell identification/measurement than in legacy requirements. Therefore it was decided to introduce two groups of carrier performance where only one group (reduced performance group) experiences longer delay. However, during the discussions it has been identified that moving all monitored carriers into normal performance group can be valid use case as well. It means that legacy performance is just multiplied by Nn (which is the same as the total number of carriers) and no scaling factor applies. This would lead to longer delays, which was trying to be avoided at the beginning of this discussion, but if there is a potential use case for such a combination, it should not be excluded from further considerations.
Proposal 1: Do not exclude option where all carriers are in normal performance group (Nr=0). This option does not require scaling. 
2.2. Side conditions in terms of combinations of normal and reduced performance carriers
RAN4 is considering introduction of side conditions in terms of possible combination of normal and reduced performance carriers to avoid combinations which may have negative impact, e.g. on system performance, UE power consumption or complexity. It is common understanding that from system performance point of view it is desirable that “reduced” carriers cannot have better performance than “normal” carriers. Such a better performance of the reduced performance carrier group would lead to the fact that the identification and measurement delay of reduced performance carrier group is shorter than delays for the carriers in the normal performance group. 
This of course depends not only on number of carriers in the particular groups but depends also on the chosen scaling factor value to be applied to carriers from reduced performance group. Therefore some combinations of number of carriers in particular carrier grouping should be excluded. During RAN4#71AH it has been derived that to avoid side conditions, numbers of carriers in both groups should fulfil following relation: Nn<(s-1)*Nr, where Nn denotes number of carriers in normal performance group, Nr denotes number of carriers in reduced performance group and s denotes scaling factor value. 
This relation is in line with our analysis presented below, which illustrates what would be the maximum number of normal performance carriers possible to configure if we want to ensure that reduced performance group carriers doesn’t end up having better performance than carriers in normal performance group. In Figure 1 we have depicted the crossover point for normal and reduced requirements, assuming single carrier is assigned to the reduced requirement group and using the scaling factor definitions for RRC connected state given the way forward [1]. 
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Figure 1. Crossover point for normal and reduced performance requirements as a function of scaling factor s assuming Nr=1.

In can be easily seen from the figure that as long as used scaling factor s is larger than the number of carriers in normal performance group (s≥Nnorm+1), the reduced requirements are not more stringent than normal requirements. 

Taking the above into account, to avoid side conditions, numbers of carriers in particular groups should follow relation of Nn<(s-1)*Nr. In case of Nr=0 side conditions will not present, so this combination is not a concern. 

Proposal 2: Use relation of Nn<(s-1)*Nr to avoid side conditions in terms of shorter cell identification/measurement delay for carriers from reduced performance group than for carriers from normal performance group.
2.3. Default split of carriers between two performance groups in case of lack of signalling from network
According to RAN4 agreements, network will indicate to UE which carriers are going to be monitored with normal performance and which carriers with reduced performance. However, in case of signalling not being present the UE will not be aware about the split between carriers. In this situation definition of default split of carriers seems to be reasonable.
The most straightforward solution is using legacy number of carriers in normal performance group and rest of carriers as reduced performance carriers, i.e. 2 carriers in UTRA and 3 carriers in E-UTRA as normal performance carriers. This approach would ensure optimal behaviour, as UE would monitor legacy number of carriers with the same performance as currently and additionally would be allowed to monitor additional carriers with reduced performance. Alternative solution might be usage of only legacy requirements, i.e. monitoring of only legacy number of carriers with legacy requirements without any additional carriers with reduced performance. However, first approach seems to more adequate since Rel-12 UE would be anyway able to monitor more carriers than legacy.
Proposal 3: Define default split of carriers between two performance groups in case of signalling not being present from network, where legacy number of carriers is configured for normal performance group and rest of carriers for reduced performance group.
2.4.  Handle higher priority layers together with reduced performance carriers
RAN4 has discussed an issue of monitoring fewer carriers in the reduced performance group to limit cell-reselection delay especially when the serving cell quality is low. Due to that it was proposed previously that only some higher priority layers + all of lower priority candidates from reduced performance group should be considered for reselection when priority based reselection applies and quality of serving cell is not sufficient. However we see this discussion more as an optimization which is not necessary for the purpose of introducing the IncMon feature. We are open to study such approach in the future releases, potentially in a new SI or WI, but RAN4 should first prioritize and focus on finalizing the basic IncMon WI.
3 Conclusion 

This contribution discusses further open issues connected with signalling of number of carriers in normal and reduced performance group and concludes with following proposals:
Proposal 1: Do not exclude option where all carriers are in normal performance group (Nr=0). This option does not require scaling. 
Proposal 2: Use relation of Nn<(s-1)*Nr to avoid side conditions in terms of shorter cell identification/measurement delay for carriers from reduced performance group than for carriers from normal performance group.
Proposal 3: Define default split of carriers between two performance groups in case of signalling not being present from network, where legacy number of carriers is configured for normal performance group and rest of carriers for reduced performance group.
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