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{Start of changes}

D.3
OCNG Patterns for Narrowband IoT

The following Narrowband OCNG patterns (NOCNG) are used for modelling allocations to UEs not under test in a Narrowband IoT cell. Depending on scenario, allocations may be for UEs of category NB1only, or for UEs of category NB1 as well as of other categories. The former is applicable to guard-band and stand-alone deployments of Narrowband IoT, whereas the latter is applicable to in-band deployment. In order to allow different power levels for the LTE cell and the Narrowband IoT cell, a distinction is made between OCNG and NOCNG where the latter is used for category NB1 UEs and the former is used for other UE categories.

OCNG in the LTE cell is expressed by parameters OCNG_RA and OCNG_RB which together with a relative power level (
[image: image1.wmf]g

) specifies the PDSCH-to-RS EPRE ratio in OFDM symbols with and without LTE cell-specific reference symbols, respectively. The relative power, which is used for modelling boosting per virtual LTE UE allocation, is expressed by:
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where 
[image: image3.wmf]i

g

 denotes the relative power level of the i:th virtual LTE UE. 

Moreover in each test case NOCNG is expressed by parameters NOCNG_RA and NOCNG_RB which together with a relative power level (
[image: image4.wmf]g

) specifies the <channel>-to-RS EPRE ratio in OFDM symbols with and without Narrowband reference symbols (NB-RS), respectively. The relative power, which is used for modelling boosting per virtual UE category NB1 allocation, is expressed by:
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where 
[image: image6.wmf]k

γ

 denotes the relative power level of the k:th virtual NB-IoT UE, and channel may be either of NPDCCH and NPDSCH.

The parameter settings of OCNG_RA, OCNG_RB, NOCNG_RA, NOCNG_RB and the set of relative power levels 
[image: image7.wmf]g

are chosen such that when also taking allocations to the UE category NB1 under test into account, as given by a NPDCCH and NPDSCH reference channels, a transmitted power spectral density that is constant on an OFDM symbol basis is targeted.

D.3.1
Narrowband IoT OCNG FDD pattern 1: In-band NB-IoT in 10 MHz EUTRAN cell

Table D.3.1-1: NOP.1 FDD: OCNG FDD Pattern 1

	Allocation


[image: image8.wmf]PRB

n


	Relative power level 
[image: image9.wmf]PRB

g

 [dB]
	PDSCH

Data
	NPDCCH and NPDSCH

Data

	
	Subframe
	
	

	
	0, 4
	5, 9
	1-3, 6-8
	
	

	 0 – ( nCell[1]RB -1)

(Note 5)
	0
	0
	0
	Note 1
	N/A

	nCell[1]RB

(Note 5)
	0 (Note 3)
	0 (Note 3)
	N/A
	N/A
	Note 2

	
	N/A
	N/A
	0
	Note 1
	N/A

	( nCell[1]RB +1 ) – ( nCell[…]RB -1)

(Note 5)
	0
	0
	0
	Note 1
	N/A

	nCell[…]RB

(Note 5)
	0 (Note 3)
	0 (Note 3)
	N/A
	N/A
	Note 2

	
	N/A
	N/A
	0
	Note 1
	N/A

	( nCell[...]RB +1 ) – 
( nCell[N]RB -1)

(Note 5)
	0
	0
	0
	Note 1
	N/A

	nCell[N]RB

(Note 5)
	0 (Note 3)
	0 (Note 3)
	N/A
	N/A
	Note 2

	
	N/A
	N/A
	0
	Note 1
	N/A

	( nCell[N]RB+1 ) – 49

(Note 5)
	0
	0
	0
	Note 1
	N/A

	Note 1:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated QPSK modulated pseudo random data. The parameter 
[image: image10.wmf]PRB

g

is used to scale the power of PDSCH. 
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image11.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.

Note 2:
This physical resource block is assigned to a virtual UE for transmission of NPDCCH or NPDSCH; the data transmitted over the NOCNG NPDCCH or NPDSCH shall be uncorrelated QPSK modulated pseudo random data. The parameter 
[image: image12.wmf]PRB

g

is used to scale the power of NPDCCH and NPDSCH.
If two transmit antennas with NBRS are used in the test, the NPDCCH and NPDSCH parts of NOCNG shall be transmitted to the virtual users by both transmit antennas with NBRS and according to the antenna transmission mode 2. The parameter
[image: image13.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the NPDCCH and NPDSCH parts of NOCNG is equal between both the transmit antennas with NBRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.

Note 3:
Value of 
[image: image14.wmf]PRB

g

is applicable to PRBs not used for transmission of NPSS, NSSS, and NPBCH in anchor cell.

Note 4:
SI transmissions, and NPDCCH and NPDSCH for the UE under test, have precedence over OCNG and NOCNG.

Note 5:
nCell[k]RB is the index of the RB used for allocation of the NB-IoT cell k with k = {1, .., N} with N the total number of the NB-IoT cells belonging to the same LTE donor cell as specified in the individual tests.
N/A:
Not Applicable


D.3.2
Narrowband IoT OCNG FDD pattern 2: guard band NB-IoT in 10 MHz EUTRAN cell

Table D.3.2-1: NOP.2 FDD: OCNG FDD Pattern 2

	Allocation


[image: image15.wmf]PRB

n


	Relative power level 
[image: image16.wmf]PRB

g

 [dB]
	PDSCH

Data
	NPDCCH and NPDSCH

Data

	
	Subframe
	
	

	
	0, 4
	5, 9
	1-3, 6-8
	
	

	0-49
	0
	0
	0
	Note 1
	N/A

	50
	0
	0 (Note 3)
	0
	N/A
	Note 2

	Note 1:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated QPSK modulated pseudo random data. The parameter 
[image: image17.wmf]PRB

g

is used to scale the power of PDSCH. 
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image18.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.

Note 2:
This physical resource block is assigned to a virtual UE for transmission of NPDCCH or NPDSCH; the data transmitted over the NOCNG NPDCCH or NPDSCH shall be uncorrelated QPSK modulated pseudo random data. The parameter 
[image: image19.wmf]PRB

g

is used to scale the power of NPDCCH and NPDSCH.
If two transmit antennas with NBRS are used in the test, the NPDCCH and NPDSCH parts of NOCNG shall be transmitted to the virtual users by both transmit antennas with NBRS and according to the antenna transmission mode 2. The parameter
[image: image20.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the NPDCCH and NPDSCH parts of NOCNG is equal between both the transmit antennas with NBRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.
Note 3:
Value of 
[image: image21.wmf]PRB

g

is applicable to PRBs not used for transmission of NPSS, NSSS and PBCH in anchor cell (
[image: image22.wmf]PRB

n

= 50).

Note 4:
SI transmissions, and NPDCCH and NPDSCH for the UE under test, have precedence over OCNG and NOCNG.

N/A: 
Not Applicable


D.3.3
Narrowband IoT OCNG FDD pattern 3: standalone NB-IoT

Table D.3.3-1: NOP.3 FDD: OCNG FDD Pattern 3

	Allocation


[image: image23.wmf]PRB

n


	Relative power level 
[image: image24.wmf]PRB

g

 [dB]
	NPDCCH and NPDSCH

Data

	
	Subframe
	

	
	0, 4
	5, 9
	1-3, 6-8
	

	0
	0 (Note 2)
	0 (Note 2)
	0
	Note 1

	Note 1:
This physical resource block is assigned to a virtual UE for transmission of NPDCCH or NPDSCH; the data transmitted over the NOCNG NPDCCH or NPDSCH shall be uncorrelated QPSK modulated pseudo random data. The parameter 
[image: image25.wmf]PRB

g

is used to scale the power of NPDCCH and NPDSCH.
If two transmit antennas with NBRS are used in the test, the NPDCCH and NPDSCH parts of NOCNG shall be transmitted to the virtual users by both transmit antennas with NBRS and according to the antenna transmission mode 2. The parameter
[image: image26.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the NPDCCH and NPDSCH parts of NOCNG is equal between both the transmit antennas with NBRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.
Note 2:
Value of 
[image: image27.wmf]PRB

g

is applicable to PRBs not used for transmission of NPSS, NSSS and PBCH in anchor cell (
[image: image28.wmf]PRB

n

= 0).
Note 3:
SI transmissions, and NPDCCH and NPDSCH for the UE under test, have precedence over NOCNG.


D.4
OCNG Patterns for V2X sidelink
The following V2X sidelink OCNG patterns (VOCNG) are used for modelling allocations to virtual V2X UEs (which are not under test). The OCNG pattern for each subframe specifies the allocations that shall be filled with OCNG, and furthermore, the relative power level of each such allocation.
In each test case VOCNG is expressed by parameters VOCNG_RA and VOCNG_RB which together with a relative power level (
[image: image29.wmf]g

) specifies the PSSCH EPRE-to-RS EPRE ratios in OFDM symbols without and with reference symbols, respectively. The relative power, which is used for modelling boosting per virtual V2X UE allocation, is expressed by:
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where 
[image: image31.wmf]i

g

 denotes the relative power level of the i:th virtual V2X UE. The parameter settings of VOCNG_RA, VOCNG_RB, and the set of relative power levels 
[image: image32.wmf]g

are chosen such that when also taking allocations to the UE under test into account, as given by a PSSCH reference channel.

Moreover the VOCNG pattern is accompanied by a PSCCH reference channel which specifies the control region. The number of PSCCH OFDM symbols in all subframes is the same as specified in the RMC used in the test.
D.4.1
V2X sidelink OCNG TDD pattern 1: outer resource blocks allocation in 10 MHz

Table D.4.1-1: VOP.1 HD: OCNG TDD Pattern 1
	Allocation


[image: image33.wmf]PRB

n


	Relative power level 
[image: image34.wmf]PRB

g

 [dB]
	PSCCH and PSSCH Data

	
	Subframe Note 2
	

	
	0 - 19
	

	0 – 4
	18
	Note 1

	10–25
	18
	

	Note 1: 
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PSSCH per virtual UE; the data transmitted over the OCNG PSSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter  
[image: image35.wmf]PRB

g

is used to scale the power of PSSCH.

Note 2: 
Value of 
[image: image36.wmf]PRB

g

is applicable to subframes not used for V2X sidelink transmissions.


D.4.2
V2X sidelink OCNG TDD pattern 2: outer resource blocks allocation in 10 MHz

Table D.4.2-1: VOP.2 HD: OCNG TDD Pattern 2
	Allocation


[image: image37.wmf]PRB
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	Relative power level 
[image: image38.wmf]PRB
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 [dB]
	PSCCH and PSSCH Data

	
	Subframe Note 2
	

	
	0 - 19
	

	0 – 4
	18
	Note 1

	10-14
	18
	

	15 –19
	8.1
	

	20–25
	18
	

	Note 1: 
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PSSCH per virtual UE; the data transmitted over the OCNG PSSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter  
[image: image39.wmf]PRB

g

is used to scale the power of PSSCH.

Note 2: 
Value of 
[image: image40.wmf]PRB

g

is applicable to subframes not used for V2X sidelink transmissions.


Annex E (normative):
Cell configuration mapping

The cells used in TS 36.521-3 do not correspond to the cells defined in TS 36.508 [7] section 4.4.2. Tables E-1, E-2 and E-3 describes the mapping between cells described in TS 36.521-3 and those defined in TS 36.508 [7]. Table E-4 describe the mapping between Ncells described in TS 36.521-3 and those defined in TS 36.508 [7] For each test case the cells as defined in TS 36.508 [7] section 4.4.2 and section 8.1.4.2 are listed in one row. The test case shall apply the RF parameters as defined in TS 36.521-3 according to the column heading.

{End of changes}
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