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1. Introduction
In RAN4#78-AH meeting, discussion on UE demodulation performance requirements for NB-IoT was started. In RAN4#79 meeting, test cases were discussed and a WF capturing simulation assumptions for alignment purpose was agreed [1]. In addition to the test cases, RAN4 also needs to specify test parameters. In this contribution, we discuss the UE demodulation performance requirements, especially the test parameters for NPDCSCH.

2. Discussion

2.1. Test cases for NPDSCH
As we discussed in the last RAN4 meeting, two coverage levels are considered for NB-IoT. One is normal coverage of which side condition is SNR > -6dB. The other is enhanced coverage of which side condition is SNR > -15dB. In order to ensure proper UE demodulation performance, at least three different test points listed in following proposal 1 should be specified for NPDSCH tests.

Proposal 1: For NPDSCH tests, at least following three test points should be specified.

· Good SNR condition (NPDCCH Aggregation level: 1, no repetition)

· Around -6dB SNR

· Around -15dB SNR

2.2. Test parameters for NPDSCH
HARQ for NPDSCH 
Similar to PDSCH, HARQ for NPDSCH is supported. However multiple HARQ processes for NPDSCH are not supported, i.e. single HARQ process is specified. In addition, redundancy versions (RVs) for NPDSCH are not supported. Thus the single HARQ process without RVs should be assumed in the NPDSCH tests.
Proposal 2: Single HARQ process without RVs is assumed.
Starting OFDM symbol for NPDSCH 
For guard-band and stand-alone operation, starting OFDM symbol for NPDSCH is always #0 OFDM symbol. On the other hand, for in-band operation, the starting OFDM symbol for NPDSCH is given by an RRC signaling. This is because there is control channel region of LTE in a PRB used for NB-IoT and it is not used for NPDSCH. It should be noted that the region can be dynamically changed every subframe by PCFICH and the maximum size of the region is 3 OFDM symbols, i.e. from #0 to #2 OFDM symbol. On the other hand, the starting OFDM symbol for NPDSCH cannot be changed every subframe due to RRC procedure delay. This means that if adaptive control of the control channel region of LTE is assumed in a NW, the NW would indicate #3 OFDM symbol as the starting OFDM symbol for NPDSCH in order to avoid collision with the region. The adaptive control of the region is widely used in LTE NW. Thus we propose #3 OFDM symbol as the starting OFDM symbol for NPDSCH for in-band operation NPDSCH tests regardless of the assumption of the size of the control channel region of LTE.
Observation 1: Starting OFDM symbol for NPDSCH is #0 OFDM symbol in guard-band/stand-alone operation

Proposal 3: #3 OFDM symbol is assumed as the starting OFDM symbol for NPDSCH in in-band operation.

Aggregation level of NPDCCH 

DL scheduling information for NPDSCH is transmitted on NPDCCH. For NPDCCH, two aggregation levels are specified. In case of no NPDCCH repetition, both AL1 and AL2 can be used. On the other hand, in case of NPDCCH repetition, only AL2 can be used. In general, at good SNR area where no repetition is used for NPDSCH, no repetition would be used for not only NPDSCH but also NPDCCH. In addition, in such case AL1 would be also used. In the agreed WF [1], both no repetition case and repetition case are included in NPDSCH test cases. From viewpoint of good test coverage, no repetition with AL1 and repetition with AL2 should be assumed as assumptions of NPDCCH in no repetition NPDSCH test cases and in repetition NPDSCH test cases, respectively.
Proposal 4: AL1 and no repetition of NPDCCH are assumed in case where NPDSCH repetition level is 1.
Proposal 5: AL2 is assumed in case where NPDSCH repetition level is more than 1.

Downlink power allocation
For UE demodulation tests, in order to consider RS power boosting, xCH to CRS EPRE ratio is specified as a test parameter. Since NB-IoT uses NRS instead of CRS, it is straightforward to specify NxCH to NRS EPRE ratio. Note that NxCH means a DL channel for NB-IoT such as NPDSCH. 

Regarding power boosting for NB-IoT, RAN1 made following agreement in RAN1#84-AH meeting [2].
	· UE may assume

· If the number of NB-RS antenna ports is one,

· the EPRE of NB-RS and the EPRE of all NB-IoT DL channels is the same

· If the number of NB-RS antenna ports is two,

· the EPRE per antenna port of NB-RS port is 3dB larger compared to the EPRE per antenna port of all NB-IoT DL channels

· This means no signaling support of power offsets


Based on the above agreements, it should be assumed that NRS power boosting in 1Tx transmission test and 2Tx transmission test are NRS 0dB and 3dB, respectively.
Proposal 6: NxCH to NRS EPRE ratio is specified in TS36.101. 

Proposal 7: NPDSCH to NRS EPRE ratio is 0 in 1Tx transmission test.

Proposal 8: NPDSCH to NRS EPRE ratio is -3 in 2Tx transmission test.

3. Conclusion
In this contribution, we discussed the UE demodulation performance requirements, especially the test parameters for NPDCSCH. Our observation and proposals are as below;

Proposal 1: For NPDSCH tests, at least following three test points should be specified.

· Good SNR condition (NPDCCH Aggregation level: 1, no repetition)

· Around -6dB SNR

· Around -15dB SNR

Proposal 2: Single HARQ process without RVs is assumed.

Observation 1: Starting OFDM symbol for NPDSCH is #0 OFDM symbol in guard-band/stand-alone operation

Proposal 3: #3 OFDM symbol is assumed as the starting OFDM symbol for NPDSCH in in-band operation.

Proposal 4: AL1 and no repetition of NPDCCH are assumed in case where NPDSCH repetition level is 1.

Proposal 5: AL2 is assumed in case where NPDSCH repetition level is more than 1.

Proposal 6: NxCH to NRS EPRE ratio is specified in TS36.101. 

Proposal 7: NPDSCH to NRS EPRE ratio is 0 in 1Tx transmission test.

Proposal 8: NPDSCH to NRS EPRE ratio is -3 in 2Tx transmission test.

Based on the above proposals, we summarize the proposed test parameters for NPDSCH tests in table 1 and 2.
Proposal 9: Table 1 and 2 are specified as test parameters for NPDSCH tests.

Table 1: Test parameters for NPDSCH tests
	Parameter
	Unit
	Value 

	
	
	For in-band
	For guard-band/stand-alone

	
	
	For 1Tx transmission
	For 2Tx transmission
	For 1Tx transmission
	For 2Tx transmission

	Inter-TTI Distance
	
	1

	Number of HARQ processes for NPDSCH
	Processes
	1

	Maximum number of HARQ transmission for NPDSCH
	
	4

	Starting OFDM symbol for NPDSCH
	OFDM symbols
	#3
	#0

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2
	-

	Downlink power allocation
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	dB
	0
	-3
	0
	-3

	
	
[image: image2.wmf]B

r


	dB
	0
	-3
	0
	-3

	
	(
	dB
	0
	0
	0
	0
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at antenna port
	dBm/15kHz
	-98

	Cyclic Prefix
	
	Normal

	Channel bandwidth for LTE Cell
	
	0

	Cell_ID for NB-IoT Cell
	
	10MHz
	-

	Cell_ID for LTE Cell
	
	TBD
	-

	Note: NPDSCH_RA and NPDSCH_RB need to be specified. NPDSCH_RA = A+ (, NPDSCH_RB =  B+ (.



Table 2: Aggregation level of NPDCCH for NPDSCH tests
	Parameter
	Unit
	Value

	
	
	Tests assuming no NPDSCH repetition 
	Tests assuming NPDSCH repetition

	Aggregation level for NPDCCH
	
	1
	2
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