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[bookmark: _Toc21099869][bookmark: _Toc29809667][bookmark: _Toc36645043][bookmark: _Toc37272097]4.9.2.3	Data content of Physical channels and Signals for NR-FR1-TM
Randomisation of the data content is obtained by utilizing a PN sequence generator and the length-31 Gold sequence scrambling of TS 38.211 [17], subclause 5.2.1 which is invoked by all physical channels prior to modulation and mapping to the RE grid. 
Initialization of the scrambler and RE-mappers as defined in TS 38.211 [17] use the following additional parameters:
-	 for the lowest configured carrier, for the 2nd lowest configured carrier,…,  for the nth configured carrier
-	Antenna ports starting with 2000 for PDCCH
-	q = 0 (single code word)
For NR-FR1-TM1.1 when used for TAE requirement of two layers MIMO transmission
-	Rank 2, two layers, no precoding
-	Antenna ports starting with 1000 and 1001 for PDSCH
Otherwise
-	Rank 1, single layer
-	Antenna port starting with 1000 for PDSCH
-	Rank 1, single layer (except for TAE requirement of 2 layer MIMO transmission)
[bookmark: _Toc21099870][bookmark: _Toc29809668][bookmark: _Toc36645044][bookmark: _Toc37272098]4.9.2.3.1	PDCCH
-	
-	PDCCH modulation to be QPSK as described in TS 38.211 [17], clause 5.1.3
-	For each slot the required amount of bits for all PDCCHs is as follows: 1(# of PDCCH) * 1(# of CCE per PDCCH) * 6(REG per CCE) * 9(data RE per REG) * 2(bits per RE) with these parameters according to the NR-FR1-TM definitions in clause 4.9.2.2
[bookmark: _Hlk34210137]-	Generate this amount of bits according tofrom the output of the PN23 sequence generator [23].  The PN sequence generator is initialized once with a starting seed of “all ones” in the first allocated slot of each frame. The PN sequence is continuous over the slot boundaries and initialized only once in the first allocated slot of each frame.
-	1 CCE shall be according to TS 38.211 [17], clause 7.3.2 using non-interleaved CCE-to-REG mapping. PDCCH occupies the first 2 symbols for 6 resource-element groups, where a resource element group equals one resource block during one OFDM symbol.
-	Perform PDCCH scrambling according to TS 38.211 [17], clause 7.3.2.3
-	 in DM-RS sequence generation in TS 38.211 [17], clause 7.4.1.3
-	 in scrambling sequence generation in TS 38.211 [17], clause 7.3.2.3
-	Perform mapping to REs according to TS 38.211 [17], clause 7.3.2.5.
[bookmark: _Toc21099871][bookmark: _Toc29809669][bookmark: _Toc36645045][bookmark: _Toc37272099]4.9.2.3.2	PDSCH
-	Generate this the required amount of bits according tofrom the output of the PN23 sequence generator starting seed of all ones [23]. The PN sequence generator is initialized once with a starting seed of “all ones” in the first allocated slot of each frame. The PN sequence is continuous over the slot boundaries and initialized only once in the first allocated slot of each frame.
-	NR-FR1-TMs utilize 1, 2 or 3 user PDSCH transmissions distinguished by . For each NR-FR1-TM, PRBs are mapped to user () as follows:
Table 4.9.2.3.2-1: Mapping of PRBs to [image: ] for NR-FR1-TM
	Test model
	[image: ]
	Number of users

	NR-FR1-TM1.1
	2 for PRBs located in PRB#0-2
0 for remaining PRBs
	2

	NR-FR1-TM1.2
	0 for boosted PRBs
1 for de-boosted PRBs
2 for PRBs located in PRB#0-2
	3

	NR-FR1-TM2
	2 for all PRBs
	1

	NR-FR1-TM2a
	2 for all PRBs
	1

	NR-FR1-TM3.1
	2 for PRBs located in PRB#0-2
0 for remaining PRBs
	2

	NR-FR1-TM3.1a
	2 for PRBs located in PRB#0-2
0 for remaining PRBs
	2

	NR-FR1-TM3.2
	0 for QPSK PRBs
1 for 16QAM PRBs
2 for PRBs located in PRB#0-2
	3

	NR-FR1-TM3.3
	0 for QPSK PRBs for which EVM is not measured
1 for QPSK PRBs for which EVM is measured
2 for PRBs located in PRB#0-2
	3



-	Perform user specific scrambling according to TS 38.211 [17], clause 7.3.1.1.
-	Perform modulation of the scrambled bits with the modulation scheme defined for each user according to TS 38.211 [17], clause 7.3.1.1
-	





-	Perform mapping of the complex-valued symbols to layer according to TS 38.211 [17], clause 7.3.1.3.   Complex-valued modulation symbols  for codeword  shall be mapped onto the layers ,  where  is equal to number of layers.
[bookmark: _Hlk525485814]-	Perform PDSCH mapping according to TS 38.211 [17] using parameters listed in table 4.9.2.2-3.
-	PDSCH resource allocation according to TS 38.214 [18] as following;
-	NR-FR1-TM1.1, NR-FR1-TM3.1, NR-FR1-TM3.1a: type 1 for PDSCH with nRNTI = 0 and nRNTI = 2,
-	NR-FR1-TM1.2, NR-FR1-TM3.2, NR-FR1-TM3.3: type 0 for PDSCH with nRNTI = 0 and nRNTI = 1, type 1 for PDSCH with nRNTI = 2,
-	NR-FR1-TM2, NR-FR1-TM2a: type 1 for PDSCH with nRNTI = 2.
-	DM-RS sequence generation according to TS 38.211 [17], clause 7.4.1.1.1 where l is the OFDM symbol number within the slot with the symbols indicated by table 4.9.2.2-3.
-	
-	
-	DM-RS mapping according to TS 38.211 [17], clause 7.4.1.1.2 using parameters listed in table 4.9.2.2-3.
[bookmark: _Toc36645046][bookmark: _Toc37272100][bookmark: _Toc21099872][bookmark: _Toc29809670]4.9.2.4	Data content of Physical channels and Signals for NR-N-TM
Detailed configuration for the transmitter characteristic tests are defined in TS 36.141 [24],
[bookmark: _Toc36645047][bookmark: _Toc37272101]4.9.3	NB-IoT testing
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Unless otherwise stated, the NB-IoT operation in NR in-band test shall be performed by puncturing one NR RB at the eligible (according to clause 5.7.3 of TS 36.104 [22] and the definition in clause 3.1) in-band position closest to NR minimum guard band; those are denoted LNB-IoT (Left) and RNB-IoT (Right).
Unless otherwise stated, the NB-IoT operation in NR in-band receiver tests shall be performed by using the tone located on the NB-IoT RB’s edge, which is closest to NR minimum guard band; those are denoted BNB-IoT for LNB-IoT and TNB-IoT for RNB-IoT.
Unless otherwise stated, a BS declared to be capable of NB-IoT operation in NR in-band is only required to pass the transmitter tests for NR with NB-IoT operation in NR in-band; it is not required to perform the transmitter tests again for NR only.
Unless otherwise stated, a BS declared to be capable of NB-IoT operation in NR in-band is only required to pass the receiver tests for NR with NB-IoT operation in NR in-band; it is not required to perform the receiver tests again for NR only.
NOTE:	The BS should be configured (RRC signalling) for the NB-IoT E-UTRA guardband mode during the tests.
[bookmark: _Toc36645048][bookmark: _Toc37272102]4.10	Requirements for contiguous and non-contiguous spectrum
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