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1 Introduction

It is claimed in a RAN1-to-RAN4 LS [1] that the “cross-subframe channel estimation” has been an established assumption for UE demodulation performance enhancement, in particular, related to SI (including MIB-NB and SIB1-NB) acquisition delay issues. Clearly, this assumption is different from RAN4’s “baseline” receiver algorithm assumption that UE only performs “per-subframe channel estimation”. In [2] and [3], it shows that “cross-subframe channel estimation” does provide noticeable performance improvement for MIB-NB (carried by NPBCH) and SIB1-NB (carried by NPDSCH).
In this contribution we provide our views of the “cross-subframe channel estimation” impact on NPDCCH for eNB-IoT UE.
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In RAN4, the “baseline” receiver algorithm of Rel.13 NB-IoT UE assumes “per-subframe channel estimation”, that is the channel estimation operation only performed on the single current subframe. And the demodulation performances were aligned and determined based on such “per-subframe” channel estimation assumption.

However, based on the “per-subframe” channel estimation assumption, different companies provided simulation results showing that the acquisition delay for the “baseline” receiver to successfully acquire both MIB-NB and SIB1-NB may be very large and even greater than or equal to the SIB1-NB 40.96s modification boundary.

Therefore, in RAN4#82 Meeting, RAN1 sent RAN4 an LS [1] regarding possible enchantments that can be used to improve SI acquisition performance. One possible enhancement is that: 
· Cross-subframe channel estimation
· The coverage for MIB-NB and SIB1-NB may be improved (and acquisition latency reduced) by considering cross-subframe channel estimation. However, for MIB-NB and SIB1-NB acquisition, only subframes #0, #4, and #9 not containing NSSS for in-band mode, and only subframes #0, #1, #3, #4, and #9 not containing NSSS for guard-band and stand-alone modes can be assumed to have NRS presence. 
RAN1 understands this is different to the current RAN4 receiver assumptions.
 
Given RAN1 and RAN4 have different receiver assumptions, clearly, the performance can be rather diverged due to the great impact that channel estimation has on the demodulation algorithms. Noticeable difference in BLER performance has shown in [2] and [3], which involve NPBCH and NPDSCH. Thus, it is quite straight forward to expect that “cross-subframe channel estimation” will also have impact on NPDCCH demodulation performance, which in turn will have impact on other related aspects, such as radio link monitoring (RLM) procedure for RRM. 
Proposal: To evaluate “cross-subframe channel estimation” impact on NPDCCH.
The simulation assumptions for evaluation can be as in Table 1 below:
	Test Number
	Deployment
mode
	Repetition number
	Reference channel
	Propagation Condition
	Number of NRS ports
	Channel estimation window length (ms)
	BLER
(%)
	SNR
(dB)

	1
	In-band
	64
	R.NB.4 FDD
	EPA5
	2
	8
	1
	[ ]

	2
	In-band
	512
	R.NB.4 FDD
	ETU1
	2
	16
	1
	[ ]

	3
	Standalone
	128
	R.NB.3 FDD
	EPA5
	1
	8
	1
	[ ]

	4
	Standalone
	1024
	R.NB.3 FDD
	ETU1
	1
	16
	1
	[ ]


* specified in TS 36.101 (v14.2.1) Annex C.3.6
Table 1 Simulation assumptions for “cross-subframe channel estimation” impact on NPDCCH

3 Conclusion

In this contribution we provide our views of the “cross-subframe channel estimation” impact on NPDCCH for eNB-IoT UE.
Proposal: To evaluate “cross-subframe channel estimation” impact on NPDCCH.
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