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1. Overall Description:

RAN4’s core part of Rel-13 NB-IOT is 100% complete in June, 2016. RAN4 has discussed the performance part for three meetings since RAN4 May meeting and some progress has been reached.

RAN4 would like to inform RAN5 of the progress of the RRM test case and demodulation test case for NB-IOT as following.

Table 1 is the agreed RRM test cases:

Table 1: RRM test case list
	No
	Test scenario
	Coverage  level: serving cell
	Coverage level: target cell
	Deployment mode

	Cell Re-selection Tests

	1
	Intra-frequency cell reselection under NC
	Normal
	Normal
	In-band



	2
	Intra-frequency cell reselection under EC
	Enhanced
	Enhanced
	In-band



	3
	Inter-frequency cell reselection under EC
	Enhanced
	Enhanced
	In-band



	RRC Re-establishment Tests

	4
	Intra-frequency RRC Re-establishment under NC
	Normal
	Normal
	In-band



	5
	Inter-frequency RRC Re-establishment under EC
	Enhanced
	Enhanced
	In-band



	Random Access Tests

	6
	Random access under NC
	Normal
	N/A
	In-band



	7
	Random access under EC
	Enhanced
	N/A
	In-band



	Timing Tests

	8
	UE Transmit timing accuracy
	Enhanced
	N/A
	In-band



	9
	Timing advance adjustment
	Enhanced
	N/A
	Standalone



	Radio Link Monitoring Tests

	10
	RLM: insync without DRX under NC
	Normal
	N/A
	Standalone



	11
	RLM: insync with DRX under NC
	Normal
	N/A
	In-band



	12
	RLM: insync without DRX under EC
	Enhanced
	N/A
	Guard band



	13
	RLM: insync with DRX under EC
	Enhanced
	N/A
	In-band



	14
	RLM: out of sync without DRX under NC
	Normal
	N/A
	Standalone



	15
	RLM: out of sync with DRX under NC
	Normal
	N/A
	In-band



	16
	RLM: out of sync without DRX under EC
	Enhanced
	N/A
	Guard band



	17
	RLM: out of sync with DRX under EC
	Enhanced
	N/A
	In-band




Table 2~4 are the agreed test cases of UE demodulation. 

Table 2: Minimum performance for NPBCH
	No
	Bandwidth 
	Deployment mode
	Reference Channel
	Propagation Condition
	Antenna configuration 
	Reference value

	
	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	1
	180 KHz
	Stand-alone
	R.NB1.1
	EPA1
	1 x 1
	1
	TBD

	2
	180kHz
	In-band/Guard-band
	R.NB1.2
	EPA1
	2 x 1 Low
	1
	TBD


Table 3: Minimum performance for NPDCCH
	No
	BW 
	Deployment Mode
	Reference Channel
	Repetition number
	Propagation Condition
	Number of NRS ports
	Anchor/non-anchor carrier
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)

(Note 1)
	Target SNR (dB

	1
	180KHz
	In-band
	R.NB1.4
	Note 1
	[EPA5]
	2
	Anchor
	1
	[-6]

	2
	180KHz
	In-band
	R.NB1.4
	Note 1
	[ETU1]
	2
	Non-anchor
	1
	[-12]

	3
	180KHz
	Standalone/Guard-band
	R.NB1.3
	Note 1
	[EPA5]
	1
	Anchor
	1
	[-6]

	4
	180KHz
	Standalone/Guard-band
	R.NB1.3
	 Note 1
	[ETU1]
	1
	Non-anchor
	1
	[-12]

	Note 1: Choose one repetition level from {16,32,64,128,256,512} to satisfy 1% BLER at target SNR=-6dB for tests 1 and 3, and SNR=-12dB for tests 2 and 4. 

Note 2: Assumption of In-band configuration: CFI=3 and the number of LTE CRS ports is 4. Demodulation is assumed to be based only NRS.




Table 4 Minimum performance NPDSCH
	No
	Band-width and MCS
	Deployment Mode
	(ITBS, ISF)

(Table 6)
	Repetition level
	Propagation Condition
	Number of NRS ports
	Anchor/non-anchor carrier
	Target SNR (dB)

	1
	180KHz

QPSK [1/3]
	In-band
	([4], [0])

(TBS=56bits)
	1
	[EPA5]
	2
	Anchor
	TBD

	2
	180KHz

QPSK [1/3]
	In-band
	([4], [0])

(TBS=56bits)
	Note 2
	[EPA5]
	2
	Anchor
	[-6]

	3
	180KHz

QPSK [1/3]
	In-band
	([4], [0])

(TBS=56bits)
	Note 2
	[ETU1]
	2
	Non-anchor
	[-12]

	4
	180KHz

QPSK [1/2]
	Standalone/Guard-band
	([9], [3])

(TBS=616bits)
	Note 2
	[EPA5]
	1
	Anchor
	[-6]

	5
	180KHz

QPSK [1/3]
	Standalone/Guard-band
	([6], [3])

(TBS=392 bits)
	Note2
	[ETU1]
	1
	Non-anchor
	[-12]

	Note 1: Choose one repetition level from {1,2,4,8,16,32,64,128,192,256,384,512,768, } to satisfy 70% of the maximum NPDSCH throughput.

Note 2: Assumption of In-band configuration: CFI=3 and the number of LTE CRS ports is 4. Demodulation is assumed to be based only NRS.

Note 3: Maximum number of HARQ retransmission is 4. 


2. Actions:

To TSG RAN WG5
ACTION: 

RAN4 respectfully requests that RAN5 take above information into consideration in the further work on NB-IOT.
3. Date of Next TSG RAN WG4 Meetings:

TSG RAN WG4 Meeting #80bis
Oct 10-14, 2016

Ljubljana, Slovenia

TSG RAN WG4 Meeting #81
Nov 14-18, 2016

Reno, Nevada

