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1 Introduction
In Rel-16 NB-IoT enhancement, the NRS for non-anchor carrier for paging was introduced.  In this contribution, we discuss the issues in latest TS 36.211 and the related corrections.
2 Discussion

The value of M/N for NRS is described as follows in TS 36.211 [1]:

On an NB-IoT carrier for which DL-CarrierConfigCommon-NB is present and no inbandCarrierInfo is present.

-
If frame structure type 1 is used and when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI and higher-layer indicates nrs-NonAnchor-config is enabled, the UE first determines the starting subframe of NPDCCH search space associated with NRS transmission according to [10]. 

-
If higher-layer nB is configured as fourT, the UE may assume NRSs are transmitted in the 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 

-
If higher-layer nB is configured as twoT, the UE may assume NRSs are transmitted in the 9th and 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 

-
If higher-layer nB is configured as oneT, the UE may assume NRSs are transmitted in the 6th, 7th, 8th, 9th and 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 

-
For other nB values, the UE may assume NRSs are transmitted in 10 NB-IoT DL subframes before the determined starting subframe of NPDCCH search space.
The values of M/N for NRS were agreed in RAN1#98bis meeting. The details are shown in Table 1 [2].

Table 1 M/N for NRS

	nB
	M
	N

	4T
	1
	0

	2T
	2
	0

	T
	5
	0

	T/2
	10
	0


Based on Table 1, the value of M is 1 for nB=4T. That means the UE may assume NRSs are transmitted in one NB-IoT DL subframe before the determined starting subframe of NPDCCH search space. Therefore the subframes should be changed to subframe for nB=4T.

Proposal 1: Adopt the changes in Text Proposal in 36.211.

Text Proposal in 36.211:
--------------------------------------------------------------Start of Text Proposal----------------------------------------------------
10.2.6
Narrowband reference signal (NRS)

<Unchanged parts are omitted>
On an NB-IoT carrier for which DL-CarrierConfigCommon-NB is present and no inbandCarrierInfo is present.

-
If frame structure type 1 is used and when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI and higher-layer indicates nrs-NonAnchor-config is enabled, the UE first determines the starting subframe of NPDCCH search space associated with NRS transmission according to [10]. 

-
If higher-layer nB is configured as fourT, the UE may assume NRSs are transmitted in the 10th NB-IoT DL subframe before the determined starting subframe of NPDCCH search space. 

-
If higher-layer nB is configured as twoT, the UE may assume NRSs are transmitted in the 9th and 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 

-
If higher-layer nB is configured as oneT, the UE may assume NRSs are transmitted in the 6th, 7th, 8th, 9th and 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 

-
For other nB values, the UE may assume NRSs are transmitted in 10 NB-IoT DL subframes before the determined starting subframe of NPDCCH search space.
<Unchanged parts are omitted>
On an NB-IoT carrier for which DL-CarrierConfigCommon-NB is present and inbandCarrierInfo is present: 
-
If frame structure type 1 is used, when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI and higher-layer indicates nrs-NonAnchor-config is enabled, the UE first determines the starting subframe of NPDCCH search space associated with NRS transmission according to [10].  

-
If higher-layer nB is configured as fourT, the UE may assume NRSs are transmitted in the 10th NB-IoT DL subframe before the determined starting subframe of NPDCCH search space. 

-
If higher-layer nB is configured as twoT, the UE may assume NRSs are transmitted in 9th and 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 

-
If higher-layer nB is configured as oneT, the UE may assume NRSs are transmitted in 6th, 7th, 8th, 9th and 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 

-
For other nB values, the UE may assume NRSs are transmitted in 10 NB-IoT DL subframes before the determined starting subframe of NPDCCH search space.
<Unchanged parts are omitted>

---------------------------------------------------------  End of Text Proposal  ------------------------------------------------------
3 Conclusion
In this contribution, the corrections of NRS for non-anchor carrier for paging have been discussed. We have the following proposal:

Proposal 1: Adopt the changes in Text Proposal in 36.211.
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