3GPP TSG RAN WG1 Meeting #98bis
R1-1910260
Chongqing, China, October 14th – 20th, 2019
Agenda item:

6.2.2.6
Source:
Nokia, Nokia Shanghai Bell
Title:
Presence of NRS on a non-anchor carrier for paging
Document for:

Discussion and Decision
1 Introduction

In RAN1#98, the following agreements were made –

· For nB<T/2, M=10, N=0
· The decimation factor (fraction of POs that have NRS) is:

· T/2: Decimation factor of 1/2

· T: Decimation factor of 1/2

· 2T: Decimation factor of 1/2

· 4T: Decimation factor of 1/2

· Conclusion

· Presence of CRS in non-anchor carriers in subframes not containing NRS is not supported in Rel-16. Assumption of presence of CRS is the same as in Rel-15 

· (from 36.211) The cell-specific reference signals are available in all subframes where the narrowband reference signals are available
· For discussion in RAN1#98bis

· For the cases where decimation is applied, the decimation pattern is based on the following formula:

· R = (PO_Index+(X div T)) mod 2, where:

· PO_Index is the index of the PO within one DRX cycle: PO_Index = (SFN/Ns * N + i_s) mod T

· X = SFN + 1024 * H-SFN

· T is the DRX cycle measured in radio frames.

· If R=1, the PO has NRS associated with it. If R=0 the PO does not have NRS associated with it.

· FFS: How to capture the above in the specification
In this contribution, we consider remaining issues related to the presence of NRS on a non-anchor carrier for paging.
2 NRS on Non-Anchor Carrier
In RAN1#98, it was agreed that for nB >= T/2, a decimation factor of 2 will be applied. This means that every other PO will have NRS. In addition, it was proposed that the decimation pattern can be as follows –

· R = (PO_Index+(X div T)) mod 2, where:

· PO_Index is the index of the PO within one DRX cycle: PO_Index = (SFN/Ns * N + i_s) mod T

· X = SFN + 1024 * H-SFN

· T is the DRX cycle measured in radio frames.

· If R=1, the PO has NRS associated with it. If R=0 the PO does not have NRS associated with it.

This effectively provides an offset such that the patterns are different for consecutive DRX cycles. In our view, although it is not strictly necessary to have an offset pattern between consecutive DRX cycles, doing so seems likely to improve performance. Therefore, we are fine to support alternating of decimation patterns between consecutive DRX cycles. With respect to the formulation, it is up to the specification editor how to capture this in the specification but we are also fine with the formula proposed in RAN1#98.
Proposal 1: For nB ≥ T/2, the decimation pattern alternates between consecutive DRX cycles.
In addition to the decimation pattern, RAN1 need to decide M & N for each nB value. 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 for each nB value.
	nB
	M
	N

	4T
	1
	0

	2T
	2
	0

	T
	4
	0

	T/2
	8
	0


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, the decimation pattern alternates between consecutive DRX cycles.
Proposal 2: The following table provides M/N for each nB value.
	nB
	M
	N

	4T
	1
	0

	2T
	2
	0

	T
	4
	0

	T/2
	8
	0


4 References

[1] R1-1909395, “Presence of NRS on a non-anchor carrier for paging (feature lead summary),” Qualcomm, RAN1#98, Prague, Czech Republic.
[2] R1-1908032, “Presence of NRS on a non-anchor carrier for paging in NB-IoT,” Ericsson, RAN1#98, Prague, Czech Republic.

[3] R1-1908839, “Presence of NRS on a non-anchor carrier for paging,” Qualcomm, RAN1#98, Prague, Czech Republic.
[4] R1-1908091, “NRS presence on non-anchor carriers for paging,” Huawei, HiSilicon, RAN1#98, Prague, Czech Republic.
[5] R1-1908531, “Discussion on NRS on a non-anchor carrier,” LGE, RAN1#98, Prague, Czech Republic.
