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	Reason for change:
	1. In Rel-14 NB-IoT, it was found in R1-1804898 that the frequency/time tracking loops will become unstable and the UE may need to spend more power to regain a sync state if the eNB only transmits NRS when there is a detected NPRACH. Thus the following conclusion was made in RAN1#92Bis. But the conclusion only applies for non in-band case in current spec.
Conclusion:
· RAN1 to clarify that the UE can assume that the eNB always transmits NRS in the Type-2 CSS configured by higher layers, as well as 10 NB-IoT DL subframes before and 4 NB-IoT DL subframes after each Type-2 CSS, regardless of whether the eNB detected an NPRACH transmission or not.
2. In Rel-14 NB-IoT, the following agreements were made about NRS presence on non-anchor carriers in RAN1#88.
RAN1#88 agreements:
· For RAR monitoring, the UE can assume that NRS are present in subframes {0,4,9} for in-band, {0,1,3,4,9} for standalone/guard-band, and valid DL subframes at least during the following:
· 10 valid subframes before the start of each Type-2 CSS in the RAR window
· 4 valid subframes after the end of each Type-2 CSS in the RAR window
In current spec, NRSs are present in 4 valid subframes after the start of each Type-2 CSS in the RAR window for in-band case.

	
	

	Summary of change:
	1. Apply the RAN1#92Bis conclusion for NRS presence to in-band case.
2. [bookmark: _GoBack]Delete “at the start of” in the sentence “in 4 NB-IoT DL subframes after the start of each Type-2 CSS”.

	
	

	Consequences if not approved:
	1. Without the first change, UEs in network with in-band operation mode will suffer unstable frequency/time tracking loops and more power consumption, when the UEs attempt to decode the NPDCCH with DCI scrambled by RA-RNTI in a non-anchor carrier. 
2. Without the second change, the performance for UEs in network with in-band operation mode is degraded, when the UEs decode the NPDCCH with DCI scrambled by RA-RNTI in a non-anchor carrier.
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[bookmark: _Toc415085490]< Unchanged parts are omitted >
[bookmark: _Toc454818207]10.2.6	Narrowband reference signal (NRS)
< Unchanged parts are omitted >
On an NB-IoT carrier for which DL-CarrierConfigCommon-NB is present and inbandCarrierInfo is present: 
-	When an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI, the UE may assume NRSs are transmitted in the NPDCCH candidate where the UE finds a DCI with CRC scrambled by the P-RNTI. The UE may also assume NRSs are transmitted in10 NB-IoT DL subframes before and in 4 NB-IoT DL subframes after the NPDCCH candidate, where NB-IoT DL subframes without NRS are not counted. If the DCI with CRC scrambled by the P-RNTI schedules a NPDSCH, the UE may assume NRSs are transmitted in the NB-IoT DL subframes carrying the NPDSCH as well as 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	During random access procedure, during During the window controlled by higher layers where the UE shall attempt to decode the NPDCCH with DCI scrambled by RA-RNTI (see [8], subclause 5.1.4), before the DCI scrambled by RA-RNTI is detected, the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before and in 4 NB-IoT DL subframes after the start of each Type-2 CSS, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by the RA-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by the RA-RNTI, as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. In addition, when the UE attempts to decode a DCI with CRC scrambled by the RA-RNTI as well as receiving the NPDSCH scheduled by the DCI scrambled by the RA-RNTI, the UE may assume NRSs are transmitted in subframes #0, #4 and #9.
< Unchanged parts are omitted >

