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Discussion and Decision
1 Introduction

In RAN1#97, the following agreements were made –

· With regards to the RAN1#96bis agreement:

· If nB >= X, specify the decimation pattern/M/N for each nB.

· FFS if the value of M/N is different for different POs within a DRX cycle

· For nB < X, all POs have NRS. FFS value of M/N.

· It is agreed that the value of X is T/2.

· For nB < X, the value of M+N is 10

· FFS: Whether the values of M and N are configurable

· For nB>=X, the decimation/N/M pattern guarantees that there are [10] subframes with NRS nearby every PO (after decimation pattern, and from network perspective)

· For the decimation pattern for nB>=X, RAN1 to decide for each nB value:

· M/N

· Decimation pattern

· FFS: Offset (if used)

In this contribution, we consider this issue further.
2 NRS on Non-Anchor Carrier
In RAN1#97, it was agreed that for nB < T/2, M+N is 10 and also POs will have NRS. For nB >= T/2, it was agreed that there are [10] subframes with NRS nearby every PO (after decimation pattern, and from network perspective). Based on simulation results presented, it was shown that 8 or 10 subframes are sufficient for estimating SNR accurately. For nB >= T/2, it may be sufficient to have only 8 subframes with NRS nearby every PO as there are good number of POs distributed throughput. In addition, considering that the available values for nB >= T/2 are T, 2T, 4T, it may be better to use 8 subframes so that it is easier to distribute the subframes among the POs. Therefore, it is proposed to have 8 subframes nearby every PO.
Proposal 1: For nB >= T/2, there are 8 subframes with NRS nearby every PO (after decimation pattern, and from network perspective).
With respect to the decimation pattern, it was proposed in [1] that if the decimation pattern is such that different DRX cycles have decimation patterns that differ in an offset, defaultPagingCycle-r13/T is used to determine the set of POs (from network perspective) that have subframes with NRS even when no NPDCCH is transmitted. Otherwise, defaultPagingCycle-r13/T is not used. In our view, it is not necessary to have an offset pattern between consecutive DRX cycles as proposed in [4]. Doing so doesn’t seem to improve performance. Therefore, both defaultPagingCycle-r13/T and offset value are not necessary for defining the decimation pattern. In RAN1#97 it was agreed that RAN1 will decide for each nB value – M/N, decimation pattern, offset (if used). Note that although both M and N are used, it may be sufficient to have only NRS on subframes before the PO. This would reduce complexity and ensure that the UE has sufficient number of subframes for SNR estimation prior to the beginning of the NPDCCH search space. Therefore, we propose the following –
Proposal 2: The following table provides M/N and decimation pattern for each nB value. Offset value is not used.
	nB
	Decimation pattern
	M
	N

	4T
	Every other PO
	1
	0

	2T
	Every other PO
	2
	0

	T
	Every other PO
	4
	0

	T/2
	Every other PO
	8
	0

	<T/2
	All POs have NRS 
	10
	0


In addition to the NRS, some companies proposed that CRS presence can additionally be assumed. For instance, subframes containing NRS can be assumed to contain CRS instead for in-band, same-PCI operation mode [5]. Alternately, [3] proposed to enable the use of CRS for measurements in non-anchor carrier even when NRS is not present. There are, however, several potential issues with this. The first is that CRS presence may only be assumed for in-band, same-PCI operation mode. In this case, CRS+NRS may help performance. However, performance requirements and M+N configurations are defined based on NRS only. Therefore, the benefit of using CRS in addition may not be substantial. The second is related to the use of MBSFN subframes which may introduce additional complexity. The third is the potential use of CRS muting where CRS may not be present. Lastly, for CRS-based measurements when NRS is not present, this should be up to UE implementation similar to how CRS may be used to improve channel estimation on anchor carrier. Therefore, it is proposed that UE may not assume that CRS is present on non-anchor carriers.
Proposal 3: UE may not assume presence of CRS on non-anchor carriers.
3 Conclusions

In this contribution, we consider signaling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted and make the following proposals –
Proposal 1: For nB >= T/2, there are 8 subframes with NRS nearby every PO (after decimation pattern, and from network perspective).
Proposal 2: The following table provides M/N and decimation pattern for each nB value. Offset value is not used.
	nB
	Decimation pattern
	M
	N

	4T
	Every other PO
	1
	0

	2T
	Every other PO
	2
	0

	T
	Every other PO
	4
	0

	T/2
	Every other PO
	8
	0

	<T/2
	All POs have NRS 
	10
	0


Proposal 3: UE may not assume presence of CRS on non-anchor carriers.
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