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Introduction

In the RAN4#89 meeting, Data content generation for NR test model has already been finalized, however after further reviewing the detailed data generation procedure, some issues are identified to generate PDSCH signal with high PAPR issue. Therefore in this contribution, we want to share some considerations on these issues. 
Discussion 
The data content generation for NR FR1 TM are demonstrated as the following where it could found that required Bits to fill all PRB are according to ‘all 0’ data which is the same as the data content defined for E-UTRA TM, however the NR default 
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configuration is set to be 0 and the E-UTTA default 
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configuration is set to be 1 which could enable the scrambling functionality to generate the randomisation for PDSCH data. The detailed reasons are explained in the following section. 
/----------------------------------------------------------------------------------------------------------------------------------------/

4.9.2.3
Data content of Physical channels and Signals for NR-FR1-TM
Randomisation of the data content is obtained by utilizing 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. An appropriate number of ‘0’ bits shall be generated prior to the scrambling.

Initialization of the scrambler and RE-mappers as defined in TS 38.211 [17] use the following additional parameters:

-
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 = 0

-
Antenna ports starting with 1000 for PDSCH

-
Antenna ports starting with 2000 for PDCCH

-
q = 0 (single code word)

-
Rank 1 (single layer)
/----------------------------------------------------------------------------------------------------------------------------------------/
4.9.2.3.2   PDSCH

-
For each slot generate the required amount of bits for all PRBs according to ‘all 0’ data
-
NR-FR1-TMs utilize 1 user PDSCH transmissions distinguished by 
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Table 4.9.2.3.2-1: Mapping of PRBs to [image: image5.wmf]RNTI
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 for NR-FR1-TM

	Test model
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	Number of users

	NR-FR1-TM1.1
	0 for all PRBs
	1

	NR-FR1-TM1.2
	0 for boosted PRBs 

1 for de-boosted PRBs
	2

	NR-FR1-TM2
	0 for all PRBs
	1

	NR-FR1-TM2a
	0 for all PRBs
	1

	NR-FR1-TM3.1
	0 for all PRBs
	1

	NR-FR1-TM3.1a
	0 for all PRBs
	1

	NR-FR1-TM3.2
	0 for QPSKPRBs

1 for 16QAM PRBs
	2

	NR-FR1-TM3.3
	0 for 16QAM PRBs

1 for QPSK PRBs
	2


-
Perform user specific scrambling according to TS 38.211 [17], subclause 7.3.1.1. 

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

-
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-
Perform mapping of the complex-valued symbols to layer according to TS 38.211 [17], subclause 7.3.1.3. 
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 Complex-valued modulation symbols 
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 for codeword 
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 shall be mapped onto the layers 
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 where 
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 is equal to number of layers. 

-
Perform PDSCH mapping according to TS 38.211 [17] using parameters listed in table 4.9.2.2-3.
-
DM-RS sequence generation according to TS 38.211 [17], subclause 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.

- 
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- 
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-
DM-RS mapping according to TS 38.211 [17], subclause 7.4.1.1.2 using parameters listed in table 4.9.2.2-3.
/----------------------------------------------------------------------------------------------------------------------------------------/

As both TB/CB CRC and LDPC as demonstrated in NR PDSCH link level diagram 1 are linear block coding, the output encoded bits
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could be expressed as 
[image: image18.wmf]G

u

x

×

=

 where 
[image: image19.wmf]u

is the input uncoded bits and G is the linear coding matrix. In other words, if the input uncoded bits or seq are ‘all 0’, then output encoded bits are also ‘all 0’, therefore for the DATA bits to be scrambled should be all ‘0’. 
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Figure 1. illustration for PDSCH data content generation
If the scrambling bits are also all ’0’, then according to the QPSK modulation scheme, then all modulation symbols on each IFFT point should be the same, more specifically it should be ‘
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. Meanwhile, according to the IFFT theorem as shown in the following equation and diagram 2, output samples should be 
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Figure 2. illustration of IFFT theorem
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However even though the both 
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 are assumed as ‘0’ which means
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 is also 0,  this 
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 value will initiate the 
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 state for PN generation. For 
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 state for another m seq generation, this will always initiate with 
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. In other words, the output PN seq should not be all ‘0’ with some ‘1’ generated still.  
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After further checking the PAPR performance for different Cinit value as shown in the Table 1, it could be easily found that Cinit 0 will result in much higher PAPR than that caused by other Cinit value. In fact, for the legacy OFDM system, PAPR performance should be around 10dB which means the PAPR 17.3dB caused by Cinit 0 is not quite reasonable and realistic compared with practical value. Therefore we propose to revise the the 
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 configuration from ‘0’ to ‘1’ to reduce the unnecessary PAPR testing. 
Table 1. PAPR performance based on different Cinit configuration parameter.
	Cinit, 
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	PAPR [dB]

	0
	17.3066

	1
	9.7805

	2
	7.7436

	3
	8.8174

	4
	9.5187

	5
	9.3545

	Note: IFFT size is assumed as 512 with PDSCH as input signal. 


Observation 1: PAPR under the condition Cinit equal to 0 is 17.3066dB which is much higher than that under other Cinit condition. 
Proposal 1: propose to revise the the 
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 configuration from ‘0’ to ‘1’  
Meanwhile, the the multi-carrier configuration in the NR test model section is also missing in the current spec version, we propose to add the multi-carrier configuration in the existing TS38.141-1 and TS38.141-2. Regarding the 
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 configuration for different carriers in the multi-carrier test configuration, we propose the 
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 for the carrier N could be configured as N which is the same approach as used for LTE multi-carrier configuration. 

Observation 2: multi-carrier configuration in the NR test model section is missing in the current spec version.

Proposal 2: propose to add the multi-carrier configuration in the NR test model section with 
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 for the carrier N could be configured as N. 
Conclusions
In this contribution, we share some further considerations on the data generation for NR test model, observations and proposals are made as following: 
Observation 1: PAPR under the condition Cinit equal to 0 is 17.3066dB which is much higher than that under other Cinit condition. 
Proposal 1: propose to revise the the 
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 configuration from ‘0’ to ‘1’  
Observation 2: multi-carrier configuration in the NR test model section is missing in the current spec version.
Proposal 2: propose to add the multi-carrier configuration in the NR test model section with 
[image: image41.wmf]cell

ID

N

 for the carrier N could be configured as N. 
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