3GPP TSG RAN WG1 Meeting #97
R1-1906715
Reno, USA, May 13-17, 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 Rel-16, it was agreed to specify 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. In RAN1#96bis, the following agreements were made –

· The subset of POs that have subframes with NRS even when no NPDCCH is transmitted is determined based at least on nB-r13/nB

· FFS: defaultPagingCycle-r13/T

· Note: The paging frame and the number of UE groups can be derived from T and nB

· For the NRS pattern: Define detailed pattern of (M,N) depending on the value of nB:

· 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.

where X is a fixed value which will be determined in RAN1#97.

Furthermore, it was concluded that there is no consensus in RAN1 to support configuration of NRS for WUS early termination in Rel-16. In this contribution, we consider this issue further.
2 NRS on Non-Anchor Carrier
For NRS on non-anchor carrier, several design principles were agreed with respect to the decimation pattern -
· P1: The decimation pattern shall be fair across UEs, i.e., all UEs see the same/similar percentage of POs with NRS.

· FFS: the case for eDRX

· P2: A UE belonging to a given UE group (being a UE group the group of UEs that monitor paging in the same PO) can use NRS belonging to a PO of a different group in addition to the NRS of its own UE group.

· The maximum gap between the PO with NRS and the PO the UE monitors is not larger than X (to ensure that the UE can reliably estimate the SNR for NPDCCH early termination)

· P3: The POs with NRS are quasi-uniformly/uniformly distributed from UE perspective.

· P4: The POs with NRS are quasi-uniformly/uniformly distributed from network perspective.

In RAN1#96bis, it was agreed to determine the NRS subframes based on at least nB. In addition, in order to provide quasi-uniformly distributed NRS, it was agreed to define detailed pattern of (M,N) based on the value of nB. Specifically, if nB ≥ X, then a decimation pattern would be defined for each nB. Otherwise, all POs will have NRS. Several options have been presented –
· In [2], the decimation pattern is dependent on Ns, d_s, and SFN. The PO will contain 4 NRS subframes, either before or after the PO based on the determination.
· In [3], the POs with NRS are defined via the formula: (PO – PO mod nB – Oi*nB) mod (R*nB) = 0. The parameter R is the decimation pattern and Oi is the offset for the i-th group.
· In [4], the number and location of NRS subframes associated to a PO is variable according to the number of paging occasions in a DRX cycle (i.e. nB). In this proposal, N=0 and M is variable depending on the value of nB.
As agreed, if nB ≥ X, then a decimation pattern/M/N for each nB will be defined. However, other than [3] there is no clear proposal on the decimation pattern. Therefore it is proposed to study further the decimation pattern.   
Proposal 1: Study further the decimation pattern/M/N for each nB when nB ≥ X.
In RAN1#96bis, it was agreed that the value of X will be determined in RAN1#97. This corresponds to the nB value below which all POs will have NRS. Note that the parameter nB is used to derived the number of PO in a DRX cycle. The lower the nB, the lower the number of NRS in a DRX cycle. Possible values of nB are 4T, 2T, T, T/2, T/4, T/8, T/16, T/32, T/64, T/128, T/256, T/512 and T/1024. For instance, if DRX cycle is 128 subframes and nB = T/16, then there are 8 POs in the DRX cycle (1 PO every 16 subframes). To minimize overhead of having NRS in every POs, it should be sufficient to have NRS once every radio frame. Therefore, a reasonable proposal could be to set X = T/16.
Proposal 2: For nB < T/16, all POs have NRS.
Furthermore, it seems from [3] that 8 subframes are enough for SINR estimation. Therefore, it may be sufficient to set M=N=4 in case all POs have NRS.

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: Study further the decimation pattern/M/N for each nB when nB ≥ X.
Proposal 2: For nB < T/16, all POs have NRS.
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