3GPP TSG RAN WG1 Meeting #100-e	R1-2001019
[bookmark: OLE_LINK41][bookmark: OLE_LINK632]February 24 - March 6, 2020

Agenda Item:	6.2.2.6
Source:	Huawei, HiSilicon
Title:	Corrections on presence of NRS on a non-anchor carrier for paging
[bookmark: _GoBack]Document for:	Discussion and Decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN#80, new WID on Rel-16 enhancements for NB-IoT was approved [1], one of the objectives in this WID is to specify presence of NRS on a non-anchor carrier for paging even when no paging NPDCCH is transmitted.
	Improved multi-carrier operation:
· Specify support of Msg3 quality reporting for non-anchor access [RAN1, RAN2]
· Specify signalling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted [RAN1, RAN2, RAN4] 



In this contribution, text proposal to correctly capture the agreement for NRS presence on a non-anchor carrier for paging is discussed and proposed.
[bookmark: _Ref129681832]Presence of NRS on a non-anchor carrier for paging
[bookmark: OLE_LINK1]In Rel-16, NRS can be transmitted on a non-anchor carrier no matter paging is sent or not, which is beneficial for NPDCCH early termination and serving cell RRM measurement on a non-anchor carrier.
RAN1 has captured the agreements related to this feature in 36.211 section 10.2.6 [2], but there are some issues need to be clarified.
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Issue 1: In current 36.211 spec, when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI and higher-layer parameter nrs-NonAnchor-config is enabled, the UE assumes NRS are transmitted in the first M subframes out of the 10 NB-IoT DL subframes before the starting subframe of NPDCCH search space. But the wording as “NPDCCH search space” would introduce ambiguity because NPDCCH search space can be Type1-CSS, Type1A-CSS, Type2-CSS or Type2A-CSS. Note that this objective is to specify a set of subframes containing NRS even when no paging NPDCCH is transmitted. For the UE to make NRS assumptions before the starting subframe of other search spaces except Type1-CSS is out of the scope of the WID discussion, and the other related text in this part of 36.211 intends to address only Type1-CSS. So the wording on “NPDCCH search space” is too broad, and needs to be revised to refer to only Type1-CSS.
Issue 2: According to the PO decimation pattern that has been agreed, the POs corresponding to R=1 will have associated NRS. In physical layer spec, we use the starting subframe of Type1-CSS to indicate PO. When a UE determines many POs associated with NRS, compared to the current spec wording, it would be clearer that the UE may assume NRS are transmitted before each determined starting subframe of Type1- CSS.
Issue 3: Additionally, correct on some typos in 36.211.
Proposal 1: Adopt the TP in Appendix A in TS 36.211.

Conclusions
In this contribution, our views on the presence of NRS on a non-anchor carrier for paging are provided. The following proposal is made.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Adopt the TP in Appendix A in TS 36.211.
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Appendix A. TP on presence of NRS on a non-anchor carrier for paging
---------------------------------------------- Start of Text Proposal ------------------------------------------
-------------------------------------------- Unchanged parts omitted -----------------------------------------
[bookmark: _Toc454818207][bookmark: _Toc454818167]10.2.6	Narrowband reference signal (NRS)
On an NB-IoT carrier for which DL-CarrierConfigCommon-NB is present and no inbandCarrierInfo is present.
[bookmark: OLE_LINK30]-	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 Type1-NPDCCH common search space(s) NPDCCH search space associated with NRS transmission according to [10]. 
-	If higher -layers  nB is configured nB as fourT, the UE may assume NRSs are transmitted in the 10th NB-IoT DL subframes before eachthe determined starting subframe of Type1-NPDCCH common search spaceNPDCCH search space. 
-	If higher -layers nB is configured nB as twoT, the UE may assume NRSs are transmitted in the 9th and 10th NB-IoT DL subframes before eachthe determined starting subframe of Type1-NPDCCH common search spaceNPDCCH search space. 
-	If higher -layers nB is configured nB as oneT, the UE may assume NRSs are transmitted in the 6th, 7th, 8th, 9th and 10th NB-IoT DL subframes before eachthe determined starting subframe of Type1-NPDCCH common search spaceNPDCCH search space. 
-	For other nB values, the UE may assume NRSs are transmitted in 10 NB-IoT DL subframes before eachthe determined starting subframe of Type1-NPDCCH common search spaceNPDCCH search space.
	Next changes


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 Type1-NPDCCH common search space(s)NPDCCH search space associated with NRS transmission according to [10].  
-	If higher -layers nB is configured nB as fourT, the UE may assume NRSs are transmitted in the 10th NB-IoT DL subframes before eachthe determined starting subframe of Type1-NPDCCH common search spaceNPDCCH search space. 
-	If higher -layers nB is configured nB as twoT, the UE may assume NRSs are transmitted in the 9th and 10th NB-IoT DL subframes before eachthe determined starting subframe of Type1-NPDCCH common search spaceNPDCCH search space. 
-	If higher -layers nB is configured nB as oneT, the UE may assume NRSs are transmitted in the 6th, 7th, 8th, 9th and 10th NB-IoT DL subframes before eachthe determined starting subframe of Type1-NPDCCH common search spaceNPDCCH search space. 
-	For other nB values, the UE may assume NRSs are transmitted in 10 NB-IoT DL subframes before eachthe determined starting subframe of Type1-NPDCCH common search spaceNPDCCH search space.
-------------------------------------------- Unchanged parts omitted -----------------------------------------
----------------------------------------------- End of Text Proposal ------------------------------------------
