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Background
In RAN1#88 the following agreement was reached:
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
· 4 valid subframes prior to the first subframe of the NPDSCH carrying RAR messages and until 4 valid subframes after the NPDSCH.

· On a non-anchor carrier, the UE can assume that NRS are present from 10 valid subframes prior to the first subframe of the type-1 CSS, in the NPDCCH candidate in which UE finds a DCI scrambled by P-RNTI, and until 4 valid subframes after
· It is proposed that on a non-anchor carrier, a UE can assume that the NRS will be in SFs, starting from 4 valid subframes prior to the first subframe of the NPDSCH carrying paging messages and until 4 valid subframes after the NPDSCH.
The reasoning for the agreement above was to minimize the NRS sent by the eNB (thus minimizing the interference) while not harming the UE performance. The compromise was as follows:
1) For the cases where the UE doesn’t have to do anything after operating in the non-anchor (e.g. case of paging), the eNB transmits NRS only if there is a message sent.
2) For the cases where the UE has to do something after operating in the non-anchor (e.g. the case of random access, where the UE may retry NPRACH transmission), the eNB always transmits NRS.

The agreement for the random access part is captured as follows in TS 36.211:
	During random access procedure, 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 10 NB-IoT DL subframes before and 4 NB-IoT DL subframes after each Type-2 CSS.


Discussion
There seems to be different interpretations of the text in the specification. One interpretation (incorrect in our view) is that the eNB will only transmit NRS when there is a detected NPRACH. This will lead to problems in the UE, since the frequency/time tracking loops will become unstable and the UE may need to spend more power to regain a sync state. Thus, we propose that RAN1 clarifies the intention of the agreement and wording in the spec:
Proposal 1: 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.

One possible source of confusion is that the specification clarifies ‘during random access procedure’, which could be interpreted as not being the case when the eNB is not able to detect the NPRACH and, therefore, the UE is not in random access procedure from eNB point of view. Another source of confusion is the wording ‘before the DCI scrambled by RA-RNTI is detected’, which can be interpreted as the whole sentence only being valid if the UE is eventually going to detect a DCI (which is indeed a non-causal relationship). We propose the following change to the specification.

<Begin TP>
-	During random access procedure, dDuring 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 10 NB-IoT DL subframes before and 4 NB-IoT DL subframes after each Type-2 CSS. 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 4 NB-IoT DL subframes before and after the scheduled NPDSCH. 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, #1, #3, #4 and #9.
</End TP>

Proposal 2: Adopt the TP above to clarify the UE assumption on presence of NRS (if needed).

Summary of proposals
In this contribution we presented an issue discovered after offline discussions with some companies in regard to the assumption of NRS presence in non-anchor carriers for random access. We made the following proposals:
Proposal 1: 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.
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