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1. Introduction
RAN4 has already defined minimum conformance requirements for demodulation of NPDCCH and NPDSCH. Some of these demodulation requirements introduce new testing aspects that are not being considered for transmitter and receiver requirements.

This document analyses demodulation requirements that needs new testing scenarios. 
2. Discussion

Following demodulation requirements needs to be analysed and discussed by RAN5:

-
Same demodulation NPDCCH requirements and same demodulation NPDSCH requirements have been define for standalone and guard-band operations. For instance, demodulation NPDSCH requirements have been defined in TS 36.101 as follows:
8.12.1.1.2
Minimum Requirements for Standalone/Guard-band
The requirements are specified in Table 8.12.1.1.2-2, with the addition of the parameters in Table 8.12.1.1.2 -1 and the downlink physical channel setup according to Annex C.3.6. The purpose of these tests is to verify the performance.

Table 8.12.1.1.2-1: Test Parameters for NPDSCH under Standalone/Guard-band
	Parameter
	Unit
	Test 1, 2
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	dBm/15kHz
	-93 (Note 1)
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	dBm/15kHz
	-99 (Note 2)

	NPDCCH repetition number
	subframe
	[32] for Test 1; [256] for Test 2.
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 (npdcch-NumRepetitions-r13)
	subframe
	[64] for Test 1; [512] for Test 2.

	Note 1:
This noise is applied in NPDSCH subframes;;

Note 2:
This noise is applied in NPDCCH subframes.


Table 8.12.1.1.2-2: Minimum performance for NPDSCH under Standalone/Gurard-band with 1 NRS port
	Test number
	Bandwidth
	Carrer Type
	Reference Channel
	Repetition number
	Propagation condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	200kHz
	Anchor
	R.NB.6 FDD
	32
	EPA5
	1
	70%
	[-3.4]

	2
	200kHz
	Non-anchor
	R.NB.6-1 FDD
	256
	ETU1
	1
	70%
	[-10.2]


RAN5 needs to decide which operation mode will be tested for demodulation requirements that apply for both operation modes. 
In case demodulation NPDCCH and NPDSCH requirements shall be tested in guard-band operation mode, RAN5 needs to decide if LTE cell shall be active.
-
RAN4 has defined requirements demodulation requirement for anchor and non-anchor carrier. RAN5 needs to decide where non-anchor carrier will be located inside the operating band for each operation mode.
-
Demodulation requirements for In-band has been defined with specific LTE configuration. For instance, NPDSCH minimum conformance requirements define the following LTE and NB-IoT configuration:

8.12.1.1.1
Minimum Requirements for In-band
The requirements are specified in Table 8.12.1.1.1-2, with the addition of the parameters in Table 8.12.1.1.1 -1 and the downlink physical channel setup according to Annex C.3.6. The purpose of these tests is to verify the performance.

Table 8.12.1.1.1-1: Test Parameters for NPDSCH under In-band
	Parameter
	Unit
	Test 1, 2

	Downlink power allocation of LTE signal
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	dB
	-3(Note 1)
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at antenna port
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	dBm/15kHz
	-93 (Note 2)
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	dBm/15kHz
	-99 (Note 3)

	LTE CRS port number (eutra-NumCRS-Ports)
	
	4

	NPDCCH repetition number
	subframe
	[8] for Test 1; [16] for Test 2; [128] for Test 3.
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	[8] for Test 1;[16] for Test 2;[128] for Test 3.

	Note 1:
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Note 2:
This noise is applied in NPDSCH subframes;
Note 3:
This noise is applied in NPDCCH subframes.


Table 8.12.1.1.1-2: Minimum performance under In-band with 2 NRS ports
	Test number
	Bandwidth
	Carrier Type
	Reference Channel
	Repetition number
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	200kHz
	Anchor
	R.NB.5 FDD
	1
	EPA5
	2x1 Low
	70%
	[6.9]

	2
	200kHz
	Anchor
	R.NB.5 FDD
	32
	EPA5
	2x1 Low
	70%
	[-4.8]

	3
	200kHz
	Non-anchor
	R.NB.5-1 FDD
	256
	ETU1
	2x1 Low
	70%
	[-9.8]


However, essential LTE cell configuration, as LTE channel bandwidth, is missing in above requirements. RAN5 needs to decide LTE channel bandwidth for In-band scenarios.

3. Conclusion
It is proposed that RAN5 discusses and agrees the following proposals for open areas described in section 2 of this document to complete the testing of demodulation part:

· Proposal 1: For minimum requirements for Standalone/Guard-band, the testing will be done for both operation mode in order to test the UE performance in standalone and guard-band. UE performance can be different in both operation modes due to LTE channel can acts as interferer for NPDCCH or NPDSCH demodulation in guard-band scenario.
· Proposal 2: LTE cell shall be active for guard-band scenario to simulate as much as possible a real deployment.
· Proposal 3: non-anchor carrier in standalone scenario shall be deployed in any of the existing test frequencies already defined in TS 36.508 clause 8.1.3.1.1 depending the operating band.
· Proposal 4: non-anchor carrier in in-band operation mode shall be deployed in the PRB with the same distance to LTE carrier than anchor carrier.
For instance, in a LTE channel BW 5MHz where the anchor carrier is located in Mid Range (PRB 7), the non-anchor carrier will be located in PRB 17 as in the following figure:

· Proposal 5: non-anchor carrier in guard-band operation mode shall be deployed in the other guard-band side of the LTE channel where the anchor carrier is not located, with the same frequency separation to LTE carrier than anchor carrier.
· Proposal 6: use LTE channel bandwidths already defined per operating band in TS 36.508 clause 8.1.3.1.1 for in-band and guard-band operation modes.
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