Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk487029736][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #94-e-Bis	R4-2004195
Electronic Meeting, April 20 – 30, 2020

Agenda Item:	5.11.3.3
Source:	Ericsson
Title:	Remaining discussions on non-anchor carrier RRM measurements
Document for:	Discussion
1	Introduction
RAN4 discussed the non-anchor carrier RRM measurements with limited progress at RAN4#94e meeting. 
A way forward was approved with following agreements [1]:
	· NRSRP measurements on non-anchor carrier in dense PO case 
· UE to be allowed to make RRM measurements in dense paging occasions in normal coverage.
· FFS whether UE is allowed to make RRM measurements in dense paging occasions in enhanced coverage.

· Whether combining NRSRP samples between anchor carrier and non-anchor carriers are allowed, following two options are under consideration:
· Option 1: 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.
· Option 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 with the condition is fulfilled, where the condition is FFS.




In this contribution we discuss and provide our view on the remaining open issues.
2	Discussion

NRSRP measurements in non-sparse PO
RAN4 has earlier agreed that it is feasible to perform the serving cell NRSRP measurement on the non-anchor carrier under following conditions:
	· If configured by the network, serving cell non-anchor carrier measurements are feasible provided that
· the relaxed cell monitoring criteria defined in TS 36.306 are met, and
· transmit power difference of the signals/channels between anchor- and non-anchor carriers is known to the UE, and
· UE is not configured with any positioning measurements and there are sufficient number of NRS subframes available for measurements as being discussed in RAN1



As noted, one of the conditions is that there are sufficient number of NRS subframes available for measurements. According to RAN1 agreements, there are two cases considered for NRS availability when there is no paging, namely sparse and non-sparse presence of POs.
Case 1: nB < T/2: Paging is sparse. 
For this case, RAN4 reached an agreement that non-anchor carrier measurements are feasible [2].
Case 2: nB >=T/2: Paging density is high. 
RAN1 has decided to have a decimation pattern for this case. At previous meeting, RAN1 reached following agreements for parameters M and N which constitutes the decimation pattern as follows:

	Agreement
The values of M/N for nB>=T/2 are
	nB
	M
	N

	4T
	1
	0

	2T
	2
	0

	T
	5
	0

	T/2
	10
	0






· N= number of NRS subframes starting from the subframe containing the PO, i.e., within the NPDCCH search space
· M= number of NRS subframe before the subframe containing the PO.
It is recalled that NRSRP measurements are typically performed using sample of 1 subframe in normal coverage and at least 2 consecutive subframes which are non-coherently averaged over time in enhanced coverage. It is observed that the values of M and N for the different cases of nB may work well for UEs operating in normal coverage. Thus RAN4 agreed at last meeting that UE is allowed to make RRM measurements in dense paging occasion in normal coverage [1].
However, non-anchor carrier measurements in enhanced coverage is FFS and this is problematic for the case when nB=4T since it contains only 1 NRS subframe per radio frame, which is not enough to carry out measurements and fulfil the existing accuracy requirements. Thus, it is observed that the non-anchor carrier NRSRP measurement in enhanced coverage when nB=4T is not feasible. If RRM measurement is feasible in this configuration (where only 1 NRS subframe is available) in enhanced coverage, then this might be an indication that the legacy requirements are too relaxed since they were defined assuming available of at least 2 consecutive NRS subframes and they may need to be revisited. 
  
· Proposal #1: RRM measurements on non-anchor carrier in non-sparse case in enhanced coverage is not feasible.

Measurement filtering
The second open issue is related to filtering of measurement samples across carriers. Generally, any combining of samples across carriers should be avoided in the same measurement because measured channels may vary a lot and therefore also the measured values. However, in this particular use case, one of the criteria for allowing the UE to stay and perform RRM measurement is relaxed cell monitoring. This implies that UE is expected to be stationary or of low mobility. The propagation channels in such scenarios are typically slowly varying (low doppler), but it does not exclude any fast fading. This means the measurement samples may still vary quite a lot and combining these may not always be a good choice. In legacy IDLE Mode operation, the UE filters the measurements using at least two measurements which are separated by at least DRX cycle/2. But the important difference here is that now samples are taken on different carriers which may increase the error probability. 
Taking into account these aspects, the filtering of samples across carriers can be allowed (e.g. using the power offset information signaled by the network) provided that the difference between first and the second samples from anchor and non-anchor carrier respectively that are filtered is less than a threshold X. The value of X can signaled by the network as also proposed by [2].

· Proposal #2: The UE is allowed to combine the non-anchor NRSRP samples with anchor NRSRP samples using the power offset information signaled by the network provided that the difference between the samples is less than a threshold which is configurable. 

Summary
In this contribution we have discussed the feasibility of NRSRP measurement when the paging density is high, and we have discussed filtering of measurement samples across anchor and non-anchor carriers for NRSRP measurement. Based on the discussions, we have made following observation and proposal:
· Proposal #1: RRM measurements on non-anchor carrier in non-sparse case in enhanced coverage is not feasible.
· Proposal #2: The UE is allowed to combine the non-anchor NRSRP samples with anchor NRSRP samples using the power offset information signaled by the network provided that the difference between the samples is less than a threshold which is configurable. 
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