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Background
In this contribution, we give our discussions on issues for FRCs of PUSCH requirements and UCI multiplexing on PUSCH requirements testing.
Discussions 
[bookmark: OLE_LINK1]FRCs for UCI multiplexing on PUSCH
[bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK2][bookmark: OLE_LINK3]The FRCs such as G-FR1-A4-11 for FR1 and G-FR2-A4-3, G-FR2-A4-13 for FR2 which are reused from PUSCH requirements are defined for UCI multiplexing on PUSCH. The reason is that most parameters are same for UCI performance testing and PUSCH performance testing. But one problem is that overhead of UCI is ignored for calculation of channel bits denoted as “Total number of bits per slot” and total number of REs denoted as “Total symbols per slot”. As specified in TS38.212, data mapping occurs after UCI mapping. i.e. data is rate matched with UCI,  then overhead of UCI should be considered. 
Taking G-FR1-A4-11 as an example, it is both used for PUSCH requirements and UCI multiplexing on PUSCH requirements, but channel bits is calculated based on conditions without consideration of UCI overhead.
[image: ]
Therefore, we propose to preparer new CRs to create the new FRCs for UCI multiplexing on PUSCH with recalculation of channel bits and total number of REs considering overhead of UCI.
[bookmark: OLE_LINK28][bookmark: OLE_LINK19]Observation 1: Overhead of UCI is ignored for the calculation of channel bits and total number of REs for FRCs of UCI multiplexing on PUSCH requirements 
[bookmark: OLE_LINK20]Proposal 1: Preparer new CRs to create the new FRCs for UCI multiplexing on PUSCH with recalculation of channel bits and total number of REs considering overhead of UCI.
FRCs for FR2 PUSCH requirements with PTRS
Similar to UCI requirements, FRCs for PUSCH requirements with and without PTRS are the same without the consideration of PTRS overhead, the affected parameters are “Total number of bits per slot” and “Total symbols per slot”. 
[bookmark: OLE_LINK33][bookmark: OLE_LINK32]Taking G-FR2-A4-4 as an example,  it is both used for PUSCH with and without PTRS, but channel bits is calculated based on conditions without PTRS.( 9*66*12*4=28512 bits)
[image: ]
[image: ]
Other FRCs for FR2 PUSCH requirements with PTRS have the same problem.
Observation 2: Overhead of PTRS is ignored for the calculation of channel bits and total number of REs for FRCs of FR2 PUSCH requirements with PTRS
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]To solve the problem, we propose to prepare the new CRs to add the channel bits and number of REs to FRCs for PUSCH requirements with PTRS considering the overhead of PTRS like following:
	Reference channel
	Value

	Subcarrier spacing [kHz]
	xx

	Allocated resource blocks
	xx

	CP-OFDM Symbols per slot (Note 1)
	xx

	Modulation
	xxx

	Code rate (Note 2)
	xxx

	Payload size (bits)
	xxxx

	Transport block CRC (bits)
	xx

	Code block CRC size (bits)
	xx

	Number of code blocks - C
	xx

	Code block size including CRC (bits) (Note 2)
	xxxx

	Total number of bits per slot
	[bookmark: OLE_LINK24]X for case with PTRS
Y for case without PTRS

	Total symbols per slot
	X for case with PTRS
Y for case without PTRS



[bookmark: OLE_LINK29]Proposal 2: Prepare the new CRs to add the channel bits and number of REs to FRCs for PUSCH requirements with PTRS considering the overhead of PTRS
Conclusion
Observation 1: Overhead of UCI is ignored for the calculation of channel bits and total number of REs for FRCs of UCI multiplexing on PUSCH requirements 
Proposal 1: Preparer new CRs to create the new FRCs for UCI multiplexing on PUSCH with recalculation of channel bits and total number of REs considering overhead of UCI.
Observation 2: Overhead of PTRS is ignored for the calculation of channel bits and total number of REs for FRCs of FR2 PUSCH requirements with PTRS
Proposal 2: Prepare the new CRs to add the channel bits and number of REs to FRCs for PUSCH requirements with PTRS considering the overhead of PTRS
image3.png
Table A.4-5: FRC parameters for FR2 PUSCH performance requirements, transform precoding
disabled, Additional DM-RS position = pos0 and 1 transmission layer (16QAM, R=658/1024)-

ol Reference channel- G-FR2- G-FR2- G-FR2- G-FR2- G-FR2-
A4-1. A4-2. A4-3. A4-4. A4-5.

- Subcarrier spacing [kHz]~ 60 60~ 120 120 120~

= Allocated resource blocks< 66 132- 32- 66 132-

= CP-OFDM Symbols per slot (Note 1) 9. 9. 9. 9. 9.

= Modulation- 16QAM- 16QAM- 16QAM- 16QAM- 16QAM-

= Code rate (Note 2)- 658/1024.- | 658/1024- | 658/1024- | 658/1024- | 658/1024~

- Payload size (bits)- 18432 36896- 8968 18432 36896-

- Transport block CRC (bits)- 24 24 24 24 24

= Code block CRC size (bits)- 24 24 24 24 24

- Number of code blocks - Ce 3¢ 50 2- 3¢ 50

= Code block size including CRC (bits) (Note 2)- 6176- 7408~ 4520 6176- 7408~

- Total number of bits per slot- 28512- 57024. 13824- 57024.

- Total symbols per slote 7128- 14256 3456- 14256

NOTE 1:

NOTE 2:

DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS
CDM groups without data is 2, Additional DM-RS position = pos0 with lp= 0 as per Table 6.4.1.1.3-3 of

TS 38211 [5].0

Code block size including CRC (bits) equals to K'in clause 5.2.2 of TS 38.212 [15].
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- Table A.4-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding
disabled, Additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)-

=

=

=

T e e R E

- Reference channel- G-FR1- G-FR1- G-FR1- G-FR1- G-FR1- G-FR1-
A4-8. A4-9. | Ad-0. A412. | A4413. | Ad-14.

* Subcarrier spacing [KHZ]- 15. 15. 15. 30. 30- 30-

+ Allocated resource blocks- | 25- 52. 106 I: 51 106- 273-

= CP-OFDM Symbols per 12 12 12 2 12 12

slot (Note 1)~

- Modulation. 16QAM- | 16QAM- | 16QAM- - 16QAM- | 16QAM- | 16QAM-

* Gode rate (Note 2). | 658/1024- | 658/1024- | 658/1024- 658/1024- | 658/1024- | 658/1024-

* Payload size (bits)- 9224. | 19464. | 38936 18960. | 38936. | 100392

+ Transport block GRC (bits)-| _ 24- 2. 24 24. 24 24.

+ Code block CRC size (bits)-] __ 24- 2. 2. 2. 2. 2.

+ Number of code blocks - G| 2 3. 5. 3. 5. 120

- C°f:eR'(’:'°(°b'§t;Z(e,\‘g‘t°e“‘2‘;L"g 4648, 6520 7816+ 4520. 6352 7816+ 8392

" Total number of bits per 14400, | 20952, | 61056, | 13824. | 29376, | 61056. | 157248

+ Total symbols per siot- 3600- 7488- T5264. | 3456 7344, | 15264. | 39312

"NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM
groups without data is 2, Additional DM-RS position = pos1, 5= 2 and /=11 for PUSCH mapping type A, lo= 0

and /=10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].c
NOTE 2: Code block size including CRC (bits) equals to K'in clause 5.2.2 of TS 38.212 [15].-
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Table 11.2.2.1.2-4: Minimum requirements for PUSCH, 100 MHz channel bandwidth, 120 kHz SCS.

= Number Number of Cyclic Propagation Fraction of FRC: Addition PT-RS- SNR-
of X demodulation | prefix- | conditions and maximum (Annex A)- al DM- (dB)-
antennas. branches- correlation throughpu RS
matrix (Annex to position -
G)-
No-

Normal-| TDLA30-300 Lows| 70 %» GFR2-AS4- | posO- 24
G-FR2-A3-16- posie No- -2.50
11.9.
G-FR2-A4-4 | pos0- 105,
" 1. Normal-| TDLA30-300 Low- 70 % 11'10

G-FR2-A4-14- :
post- 105
13.5¢
2 G-FR2-A5-4- |  pos0- 1200
Normal-| TDLA30-75 Low- 70 % 13'40
GFRZASS: |  post- B
G-FR2-A3-9- pos0- No- 1.4
Normal-| TDLA30-300 Low- 70 % G-FR21-A321- posis No- T2:
-z GHFRZA4S. | posd- o
Normal-| TDLA30-300 Low- 70 % 18.5»
GRREAGIS: | post: | oo





