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Introduction
In RAN4#93 meeting, the following agreements were reached for RRM measurements in non-anchor carrier [1]:
· UE is allowed to combine the non-anchor NRSRP samples with anchor NRSRP samples
· The anchor NRSRP can be obtained by applying the corresponding power offset signaled by the network to the non-anchor NRSRP.
· FFS for conditions when UE can combine the non-anchor and anchor NRSRP samples
· Any filtered results, either from anchor or non-anchor carrier, can trigger neighbor cell measurement and/or relaxed monitoring abortion.


· FFS the feasibility of NRSRP measurements in non-sparse PO case (nB<T/2)
· Option 1: disallow RRM measurements in non-anchor carrier.
· Option 2: NRSRP measurements are allowed but with no requirements
· Option 3: NRSRP measurements are allowed under some cases/conditions which are FFS.
Other options are not excluded.

In this paper, we discuss the remaining issues on this topic. 
Discussion
 Non-sparse paging occasions
In the RAN1#98-Bis meeting, that pairs of  were agreed for non-sparse paging occasions as in Table 1:
Table 1 Values of (M,N) for non-sparse paging occasions
	nB
	M
	N

	4T
	1
	0

	2T
	2
	0

	T
	5
	0

	T/2
	10
	0



Table 2 shows the arrangement of NRS subframes with respect to non-sparse paging occasions where yellow cells indicate the subframes with NRS and ‘x’ indicate a paging occasion. In non-sparse PO, M refers to the first M subframes out of 10 subframes before a paging occasion. As an example, with  and  the subframes# 9-13 are NRS subframes corresponding to the paging occasion in subframe#19.  
Table 2 Arrangement of NRS subframes with respect to non-sparse paging occasions
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As agreed in RAN4#93 meeting, RRM measurements for the case of  is possible as there are enough subframes with NRS preceding the paging occasion. 
In denser scenarios, there are less than 10 subframes with NRS. However, these scenarios are very unlikely to occur in real-life. It is noted that in such scenarios, the repetition level (Rmax) for NPDCCH must be small enough to avoid colliding of NPDCCH of neighbouring paging occasions. More concretely:
· If , then Rmax ≤ 8
· If , then Rmax ≤ 4
· If , then Rmax =1

Small values of Rmax in turn imply good SNR conditions which do not require  subframes to make a reliable measurement. Therefore, NW should only configure dense paging occasions in very good SNR conditions and UE should be allowed to make RRM measurements in such cases.
Observation 1. Scenarios of dense paging occasions require smaller values of repetition level for NPDCCH to avoid colliding of NPDCCH of neighbouring paging occasions. Small values of Rmax in turn imply good SNR conditions which do not require  subframes to make a reliable measurement.
Proposal 1. UE to be allowed to make RRM measurements in dense paging occasions without preconditions. 
Filtering measurements of anchor and non-anchor
Per previous agreements, only NRSRP can be measured in non-anchor carrier. The issue that has been raised is how the measurements from anchor and non-anchor carrier can be filtered together. This situation can occur if UE decides to drop back to anchor carrier for resynchronization or other purposes but still has to perform filtering of NRSRP measurements across DRX cycles (e.g., for serving cell evaluation). 
As agreed in last RAN4 meeting, the NRSRP measurement on the non-anchor carrier can be translated to its equivalent in anchor carrier via the parameter nrs-PowerOffsetNonAnchor. After this translation, both metrics (NRSRP from anchor and NRSRP from non-anchor) are in common domain and can be combined or filtered together. For example, assuming that filtering operation is simply an averaging function, then:


[bookmark: _GoBack]The conditions for performing such combining is yet FFS as reflected in [1]. In our view, the power offset between anchor and non-anchor carrier are already quantized to discrete values in {-12, -10, -8, -6, -4, -2, 0, 3} dB values. After translation, the measurements from both anchor and non-anchor carriers will be on the same scale and can therefore be combined without any other prerequisites. It was argued in the last RAN4 meeting that different fading characteristics on non-anchor and anchor carriers can impact the power imbalance between the two carriers and degrade the quality of the combined measurement. It is noted, however, that such fluctuations due to channel conditions can also happen in anchor-carrier measurements when the two measurements that are to be combined can have a large time lapse between them in longer DRX cycles. So this issue is not new to measurements on non-anchor carrier. UE implementation should handle how filtering/combining of successive measurements should be done depending on the (faded) quality of samples.  
Proposal 2. NRSRP measurements on non-anchor carrier can be filtered or combined with NRSRP measurement on anchor carrier after translating the non-anchor carrier measurement with parameter nrs-PowerOffsetNonAnchor without any conditions or prerequisites. 
Conclusions
Observation 1. Scenarios of dense paging occasions require smaller values of repetition level for NPDCCH to avoid colliding of NPDCCH of neighbouring paging occasions. Small values of Rmax in turn imply good SNR conditions which do not require  subframes to make a reliable measurement.
Proposal 1. UE to be allowed to make RRM measurements in dense paging occasions without preconditions. 
Proposal 2. NRSRP measurements on non-anchor carrier can be filtered or combined with NRSRP measurement on anchor carrier after translating the non-anchor carrier measurement with parameter nrs-PowerOffsetNonAnchor without any conditions or prerequisites. 
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