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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the previous meeting, the text proposals for the data content for PDCCH and PDSCH (section 4.9.2.3) were provided. After further examination, some clarification is needed for the content description. This contribution provides updates appropriate specifications.
In addition, the data content procedure for the filler PDSCH (located in the first two symbols of a slot) is not provided. A proposed procedure is provided.
Discussion
To facilitate discussions, comments are used to highlight statements needing clarification [1].
Current version
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 TS38.211, Clause 5.2 [xx] 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 TS38.211 [xx] use the following additional parameters:



-	[ = 1 for the lowest configured carrier,  = 2 for the 2nd lowest configured carrier,…,  = n for the nth configured carrier]
-	Antenna ports starting with 1000 for PDSCH
-	Antenna ports starting with 2000 for PDCCH
-	q = 0 (single code word)
-	Rank 1 (single layer)
4.9.2.3.1	PDCCH
-	PDCCH modulation to be QPSK as described in TS38.211, clause 5.1.3	Comment by Huawei: Section 7.3.2.4 should be the reference. This statement should follow the number of bits
-	For each subframe the required amount of bits for all PDCCHs is as follows: (# of PDCCH)*(# of CCE per PDCCH)* 6(REG per CCE)*12(RE per REG)*2(bits per RE) with these parameters according to the NR -FR1-TM definitions in subclause 4.9.2.2	Comment by Huawei: slot
-	Generate this amount of bits according to ‘all 0’ data
-		Comment by Huawei: There are two control symbols agreed. [3] 
-	1 CCE shall be according to TS38.211, clause 7.3.2 using non-interleaved CCE-to-REG mapping. PDCCH should occupy first symbol for 6 resource-element groups, where a resource element group equals one resource block during one OFDM symbol. 	Comment by Huawei: There will be two PDCCH. It is unclear whether there are two PDCCH generated.
-	[Perform PDCCH multiplexing and scrambling according to TS38.211, clause 7.3.2.3]	Comment by Huawei: Details for scrambling are needed. There is no multiplexing
-	Perform mapping to REs according to TS38.211, clause 7.3.2.5
-	NID = 0 in DM-RS sequence generation in TS38.211, clause 7.4.1.3	Comment by Huawei: Should nID be equal to the cell id?
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 . 
Table 4.9.2.3.2-1: Mapping of PRBs to [image: ] for NR-FR1-TM
	
	[image: ]

	NR-FR1-TM1.1
	0 for all PRBs

	NR-FR1-TM1.2
	0 for boosted PRBs 
1 for de-boosted PRBs

	NR-FR1-TM2
	0 for all PRBs

	NR-FR1-TM2a
	0 for all PRBs

	NR-FR1-TM3.1
	0 for all PRBs

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

	NR-FR1-TM3.2
	0 for QPSKPRBs
1 for 16QAM PRBs

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



- 	The required amount of PDSCH ‘0’ bits within slot and allocated PRBs shall be generated	Comment by Huawei: Is this redundant with the top level
-	[Perform user specific scrambling according to TS38.211, clause 7.3.1.1.] 	Comment by Huawei: What are the parameters for scrambling
-	[Perform modulation of the scrambled bits with the modulation scheme defined for each user according to TS38.211, clause 6.3.2]	Comment by Huawei: Section 7.3.1.2?







-	Perform mapping of the complex-valued symbols to layer according to TS38.211, clause 7.3.1.3.   Complex-valued modulation symbols  for codeword  shall be mapped onto the layers ,  where  is equal to 1. 
[bookmark: _Hlk525485814]-	Perform PDSCH mapping type A according to TS38.211
-	DM-RS sequence generation according to TS38.211, clause 7.4.1.1.1 where l is the OFDM symbol number within the slot, using symbol 3 and symbol 11 for every other subcarrier	Comment by Huawei: Zero based numbering?
-	DM-RS mapping according to TS38.211, clause 7.4.1.1.2 where type 1 configuration is considered.

General (top level)
With NR, the mapping within a channel is according to bandwidth parts. However, the description excludes mention of BWPs. Thus to provide clarity, a statement regarding BWPs should be included:
For the test models, a single bandwidth part spans NRB RBs. 
Proposal 1: A statement regarding BWPs should be captured: “For the test models, a single bandwidth part spans NRB RBs”
Although this is needed for receiver designs, a statement regarding quasi-colocation is necessary.
Proposal 2: A statement regarding QCL should be captured: “It is assumed that the PDCCH DM-RS and PDSCH DM-RS to be quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and, when applicable, spatial Rx parameters.
PDCCH
While the description for nID is provided (i.e.. nID=0), should the value for nID be according cell id, (i.e. )? 
	[image: ]
where
-	for a UE-specific search space as defined in clause 10 of [5, TS 38.213], [image: ] equals the higher-layer parameter pdcch-DMRS-ScramblingID if configured,
-	 otherwise
and where 
-	[image: ] is given by the C-RNTI for a PDCCH in a UE-specific search space if the higher-layer parameter pdcch-DMRS-ScramblingID is configured, and
-	[image: ] otherwise.
Observation 1: nID is not set according to the cell id for scrambling and DM-RS generation
Proposal 3: Add statement for PDCCH scrambling: .
For the DM-RS generation, a similar comment about the details for NID is needed
	

where  is the OFDM symbol number within the slot,  is the slot number within a frame, and
-	[image: ] is given by the higher-layer parameter pdcch-DMRS-ScramblingID if provided
-	[image: ] otherwise.
Proposal 4: Add statement for PDCCH DM-RS generation: .
Filler PDSCH
The following figure describes the filler PDSCH region. Unlike LTE where the control region was occupied by PCFICH, PHICH, and CRS in addition to the PDCCH, the design for the control region consists of PDCCH and filler. There are no descriptions how to generate the filler bits.
Region tested
Control region
CORESET
Filler PDSCH

Figure 1. Mapping of regions in a slot
Because the region tested has RBs that are boosted (TM1.2, TM3.2, TM3.3), the filler PDSCH should not follow the boosting patterns. The filler PDSCH is used to ensure equal power among the symbols and is not to be tested. In order to keep the data content simple, the mapping rules should be independent of the region tested. As such, some simple guidelines are
1. QPSK modulation, and same power per RE as PDCCH.
2.  bits or equivalently  filler bits are needed.
3. To distinguish from the other scrambling seeds is to use nRNTI=2.
4. No DM-RS is needed.
To capture these guidelines, create a table such as the one below.
Common physical channel parameters for Filler PDSCH
	Parameter
	

	DM-RS
	Not present

	ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	Modulation
	QPSK

	# of symbols used
	2

	Starting symbol number
	0

	# of RBs allocated for filler PSDCH in the each symbol
	NRB – 6



4.9.2.3.3		Filler 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 . 
-	Perform user specific scrambling according to TS38.211 [xx], clause 7.3.1.1. 
-	
-	[Perform modulation of the scrambled bits with the modulation scheme defined for each user according to TS38.211 [xx], clause 7.3.1.2]






-	Perform mapping of the complex-valued symbols to layer according to TS38.211 [xx], clause 7.3.1.3.   Complex-valued modulation symbols  for codeword  shall be mapped onto the layers ,  where  is equal to 1. 
-	Perform PDSCH mapping type A according to TS38.211 [xx]
Proposal 5: Include description for filler PDSCH
Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]General comments and specific comments about generation are described.
Proposal 1: A statement regarding BWPs should be captured: “For the test models, a single bandwidth part spans NRB RBs”
Proposal 2: A statement regarding QCL should be captured: “It is assumed that the PDCCH DM-RS and PDSCH DM-RS to be quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and, when applicable, spatial Rx parameters.
Observation 1: nID is not set according to the cell id for scrambling and DM-RS generation
Proposal 3: Add statement for PDCCH scrambling: .
Proposal 4: Add statement for PDCCH DM-RS generation: .
The text proposal in the appendix should be captured.
Proposal 5: Include description for filler PDSCH
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Appendix

**************************** BEGIN *********************
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 TS38.211, Clause 5.2 [xx] 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.
For the test models, a single bandwidth part spans NRB RBs.
It is assumed that the PDCCH DM-RS and PDSCH DM-RS to be quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and, when applicable, spatial Rx parameters.
Initialization of the scrambler and RE-mappers as defined in TS38.211 [xx] use the following additional parameters:



-	[ = 1 for the lowest configured carrier,  = 2 for the 2nd lowest configured carrier,…,  = n for the nth configured carrier]
-	Antenna ports starting with 1000 for PDSCH
-	Antenna ports starting with 2000 for PDCCH
-	q = 0 (single code word)
-	Rank 1 (single layer)
4.9.2.3.1	PDCCH
-	PDCCH modulation to be QPSK as described in TS38.211, clause 5.1.3
-	
-	For each subframe the required amount of bits for all PDCCHs is as follows: (# of PDCCH)*(# of CCE per PDCCH)* 6(REG per CCE)*12(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 CCE shall be according to TS38.211 [xx], clause 7.3.2 using non-interleaved CCE-to-REG mapping. PDCCH should occupy first symbol for 6 resource-element groups, where a resource element group equals one resource block during one OFDM symbol. 
-	[Perform PDCCH multiplexing and scrambling according to TS38.211 [xx], clause 7.3.2.3]
-		 and  for scrambling 

-	PDCCH modulation to be QPSK as described in TS38.211 [xx], clause 7.3.2.4
-	Perform mapping to REs according to TS38.211 [xx], clause 7.3.2.5
-	NID = 0 in DM-RS sequence generation in TS38.211 [xx], clause 7.4.1.3
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 . 
Table 4.9.2.3.2-1: Mapping of PRBs to [image: ] for NR-FR1-TM
	
	[image: ]

	NR-FR1-TM1.1
	0 for all PRBs

	NR-FR1-TM1.2
	0 for boosted PRBs 
1 for de-boosted PRBs

	NR-FR1-TM2
	0 for all PRBs

	NR-FR1-TM2a
	0 for all PRBs

	NR-FR1-TM3.1
	0 for all PRBs

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

	NR-FR1-TM3.2
	0 for QPSK PRBs
1 for 16QAM PRBs

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



- 	The required amount of PDSCH ‘0’ bits within slot and allocated PRBs shall be generated
-	[Perform user specific scrambling according to TS38.211 [xx], clause 7.3.1.1.] 
-	
[bookmark: _GoBack]-	[Perform modulation of the scrambled bits with the modulation scheme defined for each user according to TS38.211 [xx], clause 6.3.27.3.1.2]








-	Perform mapping of the complex-valued symbols to layer according to TS38.211 [xx], clause 7.3.1.3.   Complex-valued modulation symbols  for codeword  shall be mapped onto the layers ,  where   is equal to 1. 
-	Perform PDSCH mapping type A according to TS38.211 [xx]
-	DM-RS sequence generation according to TS38.211 [xx], clause 7.4.1.1.1 where l is the OFDM symbol number within the slot, using symbol l=3 and symbol l=11 for every other subcarrier
-	 and 

-	DM-RS mapping according to TS38.211 [xx], clause 7.4.1.1.2 where type 1 configuration is considered.

**************************** END *********************
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