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1. Introduction

In last RAN1 #92 meeting, an LS was approved to RAN2 and RAN4 on NB-IoT downlink channel quality determination and report. The fundamental idea is to support certain measurement report in MSG 3. In this contribution we bring some considerations on how to support this from RAN4 RRM perspective.
2. Discussion
For information, here we copy the content of the LS:
	During RAN1#92, RAN1 made the following agreements regarding NB-IoT downlink channel quality determination and report for NB-IoT. The following agreements were made

· The downlink channel quality of NB-IoT UE is reported in MSG 3
· The downlink channel quality is denoted as the repetition number that the UE needs to decode hypothetical NPDCCH with BLER of 1%
· FFS the details for this metric (at least including measure resources, measure duration, and the details for hypothetical NPDCCH, such as the format, the aggregation level)
· This feature is optional for Rel-14 UEs
· Send LS to RAN2/RAN4 with the following actions: 
· To RAN2: To implement the above signaling
· To RAN4: To define the channel quality metric and new requirements/test cases (if needed)
Note: This info can be used to assist subsequent DL transmission scheduling and does not put constraints on future enhancements in later release


The explicit action to RAN4 is “To define the channel quality metric and new requirements/test cases (if needed)” according to the above LS. Regarding the details for this metric, RAN1 also mentioned that it at least should include measurement resources, measure duration and the details for hypothetical NPDCCH. Although this is from RAN1 agreement and there is still FFS on the details, we believe it is better to discuss most of these issues in RAN4. To support such measurement report, it is important for RAN4 to first decide the scope of potential RRM requirement. Here we propose:

Proposal 1: RAN4 shall decide the scope of RRM requirements.
Evaluating hypothetical NPDCCH is exact what a UE does once in connected mode. Note that the measurement for this new report carried by MSG3 will most likely be performed before UE enters connected mode, where RLM is not performed by the UE. However, to avoid significant extra complexity for UE, we think the methodology of RLM in connected mode could be used as baseline. More specifically, UE can evaluate the Es/Iot on NRS RE and map to the hypothetical NPDCCH BLER. Then UE can internally estimate how many repetitions would be needed to achieve 1% hypothetical BLER. Although there is other reference signal available, e.g. NSSS, we still believe NRS is most possible measure resources. UE complexity is one thing. Another consideration is that measurement on NRS in valid downlink subframes is more accurate in evaluation downlink channel quality, because in NSSS subframe the interference could be quite different from other valid downlink subframes.

Proposal 2: NRS shall be considered as baseline when determining the measure resources.
As it is well known, the mapping from Es/Iot to a hypothetical NPDCCH BLER is determined by many factors, e.g. NPDCCH format, the aggregation level and etc. Besides, the measurement duration (corresponds the Qin/Qout evaluation periods) will also impact the result, although it doesn’t directly impact the mapping, it will determine the measurement accuracy of Es/Iot on NRS, which in turns will impact the reporting results.
Proposal 3: RAN4 should discuss detailed metric for the new measurement, including NPDCCH format, aggregation level, measure resources and measurement duration.
Regarding NPDCCH format and aggregation level, it is a simple way to reuse the NPDCCH transmission parameters for out-of-sync and in-sync in RLM requirements. This could be considered as the baseline. As for measurement duration, we should be careful when determining the requirements. Note that the Qout and Qin are evaluated in long-term period as defined in Table 7.23.2.1-1 and 7.23.2.2-1, respectively for non-DRX and DRX mode.
Table 7.23.2.1-1 Qout and Qin Evaluation Period in non-DRX for HD-FDD Category NB1 UE
	Configured NPDCCH Rmax
	TEvaluate_Qout_NB-IoT
	TEvaluate_Qin_NB-IoT

	Rmax ≤ 64
	400ms
	200ms

	Rmax> 64
	4000ms
	2000ms


Table 7.23.2.2-1: Qout and Qin Evaluation Period in DRX for HD-FDD Category NB1 UE
	DRX cycle length (s)
	TEvaluate_Qout_DRX_NB-IoT and TEvaluate_Qin_DRX_NB-IoT (s) 

	
	DRX cycles for Rmax ≤ 64
	DRX cycles for Rmax > 64

	0.256 < DRX cycle ≤ 1.024
	Note 1 (20)
	Note 1 (40)

	1.024 < DRX cycle ≤ 3.072
	Note 1 (10)
	Note 1 (20)

	4.096 < DRX cycle ≤ 10.24
	Note 1 (5)
	Note 1 (10)

	NOTE 1:
Evaluation period length in time depends on the length of the DRX cycle in use


The reason for “long-term” is for power saving and to avoid poor performance under bad condition (e.g. enhanced coverage). However, the purpose of new measurement is to “assist subsequent DL transmission scheduling” as mentioned in the LS. The legacy RRM measurement on anchor carrier is long-term, and the NRSRP/NRSRQ are metrics for cell-(re)selection which represents large scale fading path-loss. Now the new measurement intends to be used for subsequent DL scheduling which is more like CQI-type which can represents small-scale fading, and this can help network to determine the MCS and repetition level. But the drawback of instantaneous measurement is that the measurement accuracy cannot be guaranteed, especially for UE under extremely poor side condition.
Proposal 4: RAN4 to discuss whether the new measurement is instantaneous or long-term evaluated.
3. Conclusions
In this contribution we provide our view on the potential RRM impact of new channel quality reporting in MSG3. After discussion the following conclusions are made:
Proposal 1: RAN4 shall decide the scope of RRM requirements.
Proposal 2: NRS shall be considered as baseline when determining the measure resources.
Proposal 3: RAN4 should discuss detailed metric for the new measurement, including NPDCCH format, aggregation level, measure resources and measurement duration.
Proposal 4: RAN4 to discuss whether the new measurement is instantaneous or long-term evaluated.
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