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Introduction
During the drafting of the TPs for the test models in subclause 4.9.2.2 of 38.141-1 [2] and 38.141-2 [3], there were implementation concerns for filling REs in the first part of the slot. A way forward was drafted in the last meeting to discuss some options [1]. This contribution captures a text proposal to fill the PDCCH for 38.141-1 [2] based on the discussion in [4]. In addition to the main text proposal, the appendix provides additional proposals for consideration for other options.
Text proposal for option 2
************************ BEGIN CHANGE ******************************
4.9.2.2	NR FR1 test models
[…]
Common physical channel parameters for all NR FR1 test models are specified in the following tables: table 4.9.2.2-2 for PDCCH, table 4.9.2.2-3 for PDSCH, and table 4.9.2.2-4 for PDSCH transmitted in the same symbol as PDCCH. Specific physical channel parameters for NR FR1 test models are described in subclause 4.9.2.2.1 to 4.9.2.2.8.
Table 4.9.2.2-2: Common physical channel parameters for PDCCH for BS type 1-C and BS type 1-H test models
	Parameter
	Value

	# of symbols used for control channel
	2

	Starting symbol number for control channel
	0

	# of CCEs allocated to PDCCH 
	1

	Starting RB location for PDCCH
	0

	# of available REGs
	612

	Aggregation level
	12

	# of RBs not allocated for PDCCH in the each symbol
	NRB – 36

	Ratio of PDCCH EPRE to DM-RS EPRE
	0 dB

	Boosting level of control region
	0 dB



Table 4.9.2.2-3: Common physical channel parameters for PDSCH for BS type 1-C and BS type 1-H test models
	Parameter
	Value

	Mapping type
	PDSCH mapping type A

	dmrs-TypeA-Position for the first DM-RS symbol
	‘pos2’

	dmrs-AdditionalPosition for additional DM-RS symbol(s)
	1

	dmrs-Type for comb pattern
	Configuration type 1

	maxLength
	1

	Ratio of PDSCH EPRE to DM-RS EPRE
	0 dB



Table 4.9.2.2-4: Common physical channel parameters for PDSCH during PDCCH transmission for BS type 1-C and BS type 1-H test models
	Parameter
	Value

	Mapping type
	PDSCH mapping type B

	dmrs-AdditionalPosition for additional DM-RS symbol(s)
	0

	dmrs-Type for comb pattern
	Configuration type 1

	maxLength
	Not configured

	Ratio of PDSCH EPRE to DM-RS EPRE
	0 dB

	Modulation
	QPSK

	PDSCH duration 
	2

	Starting symbol number
	0

	Starting RB location
	6

	Number of RBs allocated for PDSCH
	NRB – 6


[bookmark: _Hlk497144372]
************************ END CHANGE ******************************

************************ BEGIN CHANGE ******************************
4.9.2.2.3	NR FR1 test model 2 (NR-FR1-TM2)
This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol power limit at min power),
-	EVM of single 64QAM PRB allocation (at min power)
-	Frequency error (at min power)
Common physical channel parameters are defined in subclause 4.9.2.2. The RBs occupied by PDSCH during PDCCH transmission are not filled. Specific physical channel parameters for NR-FR1-TM2 are defined in table 4.9.2.2.3-1.
[…]
************************ BEGIN CHANGE ******************************
4.9.2.3.1	PDCCH
-	
-	PDCCH modulation to be QPSK as described in TS 38.211 [17], subclause 5.1.3
-	For each slot the required amount of bits for all PDCCHs is as follows: 1(# of PDCCH) * 12(# 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 subclause 4.9.2.2
-	Generate this amount of bits according to ‘all 0’ data
-	1 2 CCE shall be according to TS 38.211 [17], subclause 7.3.2 using non-interleaved CCE-to-REG mapping. PDCCH should occupy 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], subclause 7.3.2.3
-	in DM-RS sequence generation in TS 38.211 [17], subclause 7.4.1.3
-	nRNTI = 0 in scrambling sequence generation in TS 38.211 [17], subclause 7.3.2.3
-	Perform mapping to REs according to TS 38.211 [17], subclause 7.3.2.5.
************************ END CHANGE ******************************

[bookmark: _Toc535441827]************************ BEGIN CHANGE ******************************
4.9.2.3.3	PDSCH during PDCCH transmission
-	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 .
-	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], clause 7.3.1.1
-	





-	Perform mapping of the complex-valued symbols to layer according to TS 38.211 [17], subclause 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 4.9.2.2-4.
-	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 4.9.2.2-4.
-	
- 	
-	DM-RS mapping according to TS 38.211 [17], subclause 7.4.1.1.2 using parameters listed in table 4.9.2.2-4.
************************ END CHANGE ******************************
Conclusion
The text proposal for the filler PDSCH is provided for filling the control region. Additional text proposals in the appendix are provided for comparison purposes.
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Appendix A: Text proposal for option 1
************************ BEGIN CHANGE ******************************
4.9.2.2	NR FR1 test models
[…]
Common physical channel parameters for all NR FR1 test models are specified in the following tables: table 4.9.2.2-2 for PDCCH, table 4.9.2.2-3 for PDSCH. Specific physical channel parameters for NR FR1 test models are described in subclause 4.9.2.2.1 to 4.9.2.2.8.
Table 4.9.2.2-2: Common physical channel parameters for PDCCH for BS type 1-C and BS type 1-H test models
	Parameter
	Value

	# of symbols used for control channel
	2

	Starting symbol number for control channel
	0

	# of CCEs allocated to PDCCH 
	1AL=8: 
AL=4: 
AL=2: 

	Starting RB location for PDCCH
	0

	# of available REGs
	

	Aggregation level
	1

	# of RBs not allocated for PDCCH in the each symbol
	

	Ratio of PDCCH EPRE to DM-RS EPRE
	0 dB

	Boosting level of control region
	0 dB


[…]
************************ END CHANGE ******************************

************************ BEGIN CHANGE ******************************
4.9.2.2.3	NR FR1 test model 2 (NR-FR1-TM2)
This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol power limit at min power),
-	EVM of single 64QAM PRB allocation (at min power)
-	Frequency error (at min power)
Common physical channel parameters are defined in subclause 4.9.2.2. Specific physical channel parameters for NR-FR1-TM2 are defined in table 4.9.2.2.3-1.
Table 4.9.2.2.3-1: Specific physical channel parameters of NR-FR1-TM2
	Parameter
		Value

	# of 64QAM PDSCH PRBs 
	1

	Level of boosting (dB) 
	0

	Location of 64QAM PRB
	
	Slot
	RB
	n

	3n
	0
	

	3n+1
	
	

	3n+2
	
	




	# of PDSCH PRBs which are not allocated
	

	PDCCH Configuration
	Use NRB=11 in table 4.9.2.2-2 and Boosting level of control region to [0] dB


************************ END CHANGE ******************************
************************ BEGIN CHANGE ******************************
4.9.2.3.1	PDCCH
-	
-	PDCCH modulation to be QPSK as described in TS 38.211 [17], subclause 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 subclause 4.9.2.2
-	Generate this amount of bits according to ‘all 0’ data
-	1 Each CCE PDCCH shall be according to TS 38.211 [17], subclause 7.3.2 using non-interleaved CCE-to-REG mapping. PDCCH should occupy 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], subclause 7.3.2.3
-	in DM-RS sequence generation in TS 38.211 [17], subclause 7.4.1.3
-	nRNTI = 0 in scrambling sequence generation in TS 38.211 [17], subclause 7.3.2.3
-	Perform mapping to REs according to TS 38.211 [17], subclause 7.3.2.5. Highest aggregation levels are mapped to the lowest CCE index. Lowest aggregation level is mapped to the highest CCE available index.
************************ END CHANGE ******************************

Appendix B: Text proposal for option 1 (alternate)
The proposal updates the PDCCH configuration table by introducing 3 sets which are a function of the bandwidth. In addition, the set needed for TM2.1 is specified as well as the number of bits needed for the PDCCH.
************************ BEGIN CHANGE ******************************
[…]
Common physical channel parameters for all NR FR1 test models are specified in the following tables: table 4.9.2.2-2 for PDCCH, table 4.9.2.2-3 for PDSCH. Specific physical channel parameters for NR FR1 test models are described in subclause 4.9.2.2.1 to 4.9.2.2.8.
Table 4.9.2.2-2: Common physical channel parameters for PDCCH for BS type 1-C and BS type 1-H test models
	Parameter
	Value

	# of symbols used for control channel
	2

	Starting symbol number for control channel
	0

	Starting RB location for PDCCH
	0

	Ratio of PDCCH EPRE to DM-RS EPRE
	0 dB

	Set 1: NRB < 24

	# of CCEs allocated to PDCCH 
	1

	Starting RB location for PDCCH
	0

	# of available REGs
	612

	Aggregation level
	1

	# of RBs not allocated for PDCCH in the each symbol
	NRB – 36

	Boosting level of control region
	10 log10(NRB/6)

	Set 2: 24 ≤ NRB < 96

	# of CCEs allocated to PDCCH 
	1

	# of available REGs
	48

	Aggregation level
	8

	# of RBs not allocated for PDCCH in each symbol
	NRB – 24

	Boosting level of control region
	10 log10(NRB/24)

	Set 3: NRB ≥ 96

	# of CCEs allocated to PDCCH 
	4

	# of available REGs
	192

	Aggregation level
	8

	# of RBs not allocated for PDCCH in each symbol
	NRB – 96

	Boosting level of control region
	10 log10(NRB/96)

	Ratio of PDCCH EPRE to DM-RS EPRE
	0 dB

	Boosting level of control region
	0 dB


[…]
************************ END CHANGE ******************************

************************ BEGIN CHANGE ******************************
[bookmark: _Toc535441819]4.9.2.2.3	NR FR1 test model 2 (NR-FR1-TM2)
This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol power limit at min power),
-	EVM of single 64QAM PRB allocation (at min power)
-	Frequency error (at min power)
Common physical channel parameters are defined in subclause 4.9.2.2. Specific physical channel parameters for NR-FR1-TM2 are defined in table 4.9.2.2.3-1.
Table 4.9.2.2.3-1: Specific physical channel parameters of NR-FR1-TM2
	Parameter
		Value

	# of 64QAM PDSCH PRBs 
	1

	Level of boosting (dB) 
	0

	Location of 64QAM PRB
	
	Slot
	RB
	n

	3n
	0
	

	3n+1
	
	

	3n+2
	
	




	# of PDSCH PRBs which are not allocated
	

	PDCCH configuration
	Set 1 in Table 4.9.2.2-2 with boosting level of control region set to [0 dB]



************************ END CHANGE ******************************

************************ BEGIN CHANGE ******************************
[bookmark: _Toc535441826]4.9.2.3.1	PDCCH
-	
-	PDCCH modulation to be QPSK as described in TS 38.211 [17], subclause 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 subclause 4.9.2.2
-	Generate this amount of bits according to ‘all 0’ data
-	1 Each CCE PDCCH shall be according to TS 38.211 [17], subclause 7.3.2 using non-interleaved CCE-to-REG mapping. PDCCH should occupy 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], subclause 7.3.2.3
-	in DM-RS sequence generation in TS 38.211 [17], subclause 7.4.1.3
-	nRNTI = 0 in scrambling sequence generation in TS 38.211 [17], subclause 7.3.2.3
-	Perform mapping to REs according to TS 38.211 [17], subclause 7.3.2.5. Highest aggregation levels are mapped to the lowest CCE index. Lowest aggregation level is mapped to the highest CCE available index.
************************ END CHANGE ******************************

Appendix C: Text proposal for option 3
This section captures some of the changes needed for extending the PDSCH on the symbols carrying the PDCCH.
************************ BEGIN CHANGE ******************************
[bookmark: _Toc535441816]4.9.2.2 	NR FR1 test models
[…]
Table 4.9.2.2-2: Common physical channel parameters for PDCCH for BS type 1-C and BS type 1-H test models
	Parameter
	Value

	# of symbols used for control channel
	2

	Starting symbol number for control channel
	0

	Starting RB location for PDCCH
	0

	Ratio of PDCCH EPRE to DM-RS EPRE
	0 dB

	Set 1

	# of CCEs allocated to PDCCH 
	12

	Starting RB location for PDCCH
	0

	# of available REGs
	612

	Aggregation level
	12

	# of RBs not allocated for PDCCH in the each symbol
	NRB – 36

	Ratio of PDCCH EPRE to DM-RS EPRE
	0 dB

	Boosting level of control region
	0 dB

	Set 2

	# PDCCH 
	

	# of available REGs
	

	Aggregation level
	

	# of RBs not allocated for PDCCH in each symbol
	

	Level of boosting
	B

	Boosting level of control region
	

	
	



Table 4.9.2.2-3: Common physical channel parameters for PDSCH for BS type 1-C and BS type 1-H test models
	Parameter
	Value

	Mapping type
	PDSCH mapping type A

	dmrs-TypeA-Position for the first DM-RS symbol
	‘pos2’

	dmrs-AdditionalPosition for additional DM-RS symbol(s)
	1

	dmrs-Type for comb pattern
	Configuration type 1

	maxLength
	1

	Starting symbol
	0

	Ratio of PDSCH EPRE to DM-RS EPRE
	0 dB



[bookmark: _Toc535441817]4.9.2.2.1	NR FR1 test model 1.1 (NR-FR1-TM1.1)
[…]
Table 4.9.2.2.1-1: Specific physical channel parameters of NR-FR1-TM1.1
	Parameter
	Value

	# of QPSK PDSCH PRBs 
	NRB 

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	PDCCH configuration
	Set 1 in table 4.9.2.2-2



[bookmark: _Toc535441818]4.9.2.2.2	NR FR1 test model 1.2 (NR-FR1-TM1.2)
[…]
Table 4.9.2.2.2-1: Specific physical channel parameters of NR-FR1-TM1.2
	Parameter
	Value


	Percent of QPSK PDSCH PRBs boosted (target)
	x=40%

	# of QPSK PDSCH RBGs which are boosted
	, where P is determined from table 5.1.2.2.1-1 from TS 38.214 [18], configuration 1 column using NRB

	Level of boosting (dB) 
	3

	  location of PDSCH RBGs which are boosted
	First  locations: 
and last location: 

	# of QPSK PDSCH PRBs which are deboosted
	

	Level of deboosting (dB)
	

	PDCCH configuration
	Set 2 in table 4.9.2.2-2



4.9.2.2.3	NR FR1 test model 2 (NR-FR1-TM2)
[…]
Table 4.9.2.2.3-1: Specific physical channel parameters of NR-FR1-TM2
	Parameter
		Value

	# of 64QAM PDSCH PRBs 
	1

	Level of boosting (dB) 
	0

	Location of 64QAM PRB
	
	Slot
	RB
	n

	3n
	0
	

	3n+1
	
	

	3n+2
	
	




	# of PDSCH PRBs which are not allocated
	

	PDCCH configuration
	Set 1 in table 4.9.2.2-2

	PDSCH starting symbol
	2 in table 4.9.2.2-3



************************ END CHANGE ******************************
************************ BEGIN CHANGE ******************************
4.9.2.3.1	PDCCH
-	
-	PDCCH modulation to be QPSK as described in TS 38.211 [17], subclause 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 subclause 4.9.2.2
-	Generate this amount of bits according to ‘all 0’ data
-	1 Each CCE PDCCH shall be according to TS 38.211 [17], subclause 7.3.2 using non-interleaved CCE-to-REG mapping. PDCCH should occupy 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], subclause 7.3.2.3
-	in DM-RS sequence generation in TS 38.211 [17], subclause 7.4.1.3
-	nRNTI = 0 in scrambling sequence generation in TS 38.211 [17], subclause 7.3.2.3
-	Perform mapping to REs according to TS 38.211 [17], subclause 7.3.2.5. Highest aggregation levels are mapped to the lowest CCE index. Lowest aggregation level is mapped to the highest CCE available index.
************************ END CHANGE ******************************
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