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1. Background
Following draft CRs related to DL SPS and PDSCH/PUSCH scrambling are summarized in this document.
	TDoc
	Title
	Source
	Agenda item

	R1-1908325
	Draft CR on grant-based PDSCH overlapping with SPS PDSCH
	ZTE
	7.1.3

	R1-1908569
	Correction on PUSCH scrambling
	CATT
	7.1.3

	R1-1909408
	Clarification on the RNTI associated with the PUSCH/PDSCH transmission
	Spreadtrum Communications
	7.1.3



2. Discussions
R1-1908325 (grant-based PDSCH overlapping with SPS PDSCH, ZTE)
Reason for change:
· According to TS38.331, the SPS transmission can be configured for both either primary cell and or secondary cell.
· In TS38.214, it only specifies that grant-based PDSCH is not expected to be overlapped with SPS PDSCH in primary cell. However, this restriction is also applicable to secondary cell, which is missing in TS38.214.

Summary of change:
· Change “primary cell” to “serving cell”.
	[bookmark: _Toc11352080]5.1	UE procedure for receiving the physical downlink shared channel
<Unchanged parts omitted>
If the UE is not configured for PUSCH/PUCCH transmission for at least one serving cell configured with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on serving cell c1 and serving cell c2, the UE is not expected to receive PDSCH on serving cell c1 if the PDSCH overlaps in time with SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell c2 not configured for PUSCH/PUCCH transmission.
The UE is not expected to decode a PDSCH scheduled in the primary a serving cell with C-RNTI or MCS-C-RNTI and another PDSCH scheduled in the primary same serving cell with CS-RNTI if the PDSCHs partially or fully overlap in time.
The UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if another PDSCH in the same cell scheduled with RA-RNTI partially or fully overlap in time. 
<Unchanged parts omitted>



Suggestion:
· Adopt the CR for 38.214.
	Company
	View

	CATT
	Agree to adopt the CR for 38.214.

	
	

	
	



R1-1908569 (missing SP-CSI-RNTI for PUSCH scrambling, CATT)
R1-1909408 (RNTI for the scrambling of a PUSCH or a PDSCH transmission, Spreadtrum)
Reason for change: 
The two papers discussed the associated RNTI used for the scrambling of a PUSCH or a PDSCH transmission. 
Following captured in section 6.3.1.1 and section 7.3.1.1 of TS 38.211 specifiy the scrambling of a PUSCH or a PDSCH transmission, respectively:
	=== 38.211 V15.6.0 (2019-06)===
6.3.1.1	Scrambling for PUSCH
……
The scrambling sequence generator shall be initialized with 


where

-	 equals the higher-layer parameter dataScramblingIdentityPUSCH if configured and the RNTI equals the C-RNTI, MCS-C-RNTI or CS-RNTI, and the transmission is not scheduled using DCI format 0_0 in a common search space,

-	 otherwise
and where [image: ] corresponds to the RNTI associated with the PUSCH transmission as described in clause 6.1 of [6, TS 38.214].
……
------------------------------------------------------------------------------------------------------------------------------
[bookmark: _Toc11324540]7.3.1.1	Scrambling for PDSCH
......
The scrambling sequence generator shall be initialized with

where

-	 equals the higher-layer parameter dataScramblingIdentityPDSCH if configured and the RNTI equals the C-RNTI, MCS-C-RNTI, or CS-RNTI, and the transmission is not scheduled using DCI format 1_0 in a common search space,
-	 otherwise
and where [image: ] corresponds to the RNTI associated with the PDSCH transmission as described in clause 5.1 of [6, TS 38.214].



Firstly, on Scrambling for PUSCH, SP-CSI-RNTI is missing in section 6.3.1.1. So R1-1908569 proposed to add SP-CSI-RNTI for PUSCH scrambling. 
Secondly, based on the above descriptions, the RNTI associated with the PUSCH and the PDSCH transmission should be determined according to the clause 6.1 and clause 5.1 of TS38.214 [3], respectively. However, no explicit descriptions on the associated RNTI for PUSCH and PDSCH are captured in TS38.214. (Related spec, please refer to the appendix)
Thirdly, the description on the RNTI associated with the PUSCH transmission scheduled by RAR grant is missing. So R1-1909408 made two proposals as following:
· Proposal 1: A conclusion should be emphasized that for a PUSCH or a PDSCH with dynamic scheduling by a DCI with CRC scrambled by an X-RNTI, the scrambling initialization of this PUSCH or PDSCH should be by X-RNTI, and for a PUSCH or PDSCH without dynamic scheduling using CS-RNTI, the scrambling initialization of this PUSCH or PDSCH should be by CS-RNTI.
· Proposal 2: The descriptions on the associated RNTI used for scrambling the PUSCH transmission scheduled by RAR UL grant should be captured in TS38.213, and this reference text should be provided when describing the scrambling of a PUSCH in TS38.211.
Summary of change:
· For the first issue, adding SP-CSI-RNTI for PUSCH scrambling in section 6.3.1.1 as shown below. 
	[bookmark: _Toc11324472]6.3	Physical channels
[bookmark: _Toc11324473]6.3.1	Physical uplink shared channel
[bookmark: _Toc11324474]6.3.1.1	Scrambling

For the single codeword, the block of bits , where  is the number of bits in codeword  transmitted on the physical channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to the following pseudo code
Set i = 0
while 

if 	// UCI placeholder bits


else

if 	// UCI placeholder bits


else


end if
end if 
i = i + 1
end while
where x and y are tags defined in [4, TS 38.212] and where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 


where

-	 equals the higher-layer parameter dataScramblingIdentityPUSCH if configured and the RNTI equals the C-RNTI, MCS-C-RNTI, SP-CSI-RNTI or CS-RNTI, and the transmission is not scheduled using DCI format 0_0 in a common search space,

-	 otherwise
and where [image: ] corresponds to the RNTI associated with the PUSCH transmission as described in clause 6.1 of [6, TS 38.214].



· For the second issue, make a conclusion in chairman’s note that that for a PUSCH or a PDSCH with dynamic scheduling by a DCI with CRC scrambled by an X-RNTI, the scrambling initialization of this PUSCH or PDSCH should be by X-RNTI, and for a PUSCH or PDSCH without dynamic scheduling using CS-RNTI, the scrambling initialization of this PUSCH or PDSCH should be by CS-RNTI.
· For the thrid issue, add the descriptions on the associated RNTI used for scrambling the PUSCH transmission scheduled by RAR UL grant in TS38.213, and provide the reference text when describing the scrambling of a PUSCH in TS38.211, as shown below.
	5.1 TS 38.213
-------------------------------------- Start of text proposal for TS38.213 clause 8.3----------------------------------------
[bookmark: _Toc12021464]8.3	PUSCH scheduled by RAR UL grant
……
A SCS for the PUSCH transmission is provided by subcarrierSpacing in BWP-UplinkCommon. A UE transmits PRACH and the PUSCH on a same uplink carrier of a same serving cell. 
A UE transmits a transport block in a PUSCH scheduled by a RAR UL grant in a corresponding RAR message using redundancy version number 0. If a TC-RNTI is set by higher layers, the scrambling initialization of the PUSCH is by TC-RNTI. Else, the scrambling initialization of the PUSCH is by C-RNTI. Msg3 PUSCH retransmissions, if any, of the transport block, are scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message [11, TS 38.321]. The UE always transmits the PUSCH scheduled by a RAR UL grant without repetitions.




With reference to slots for a PUSCH transmission scheduled by a RAR UL grant, if a UE receives a PDSCH with a RAR message ending in slot  for a corresponding PRACH transmission from the UE, the UE transmits the PUSCH in slot , where  and  are provided in [6, TS 38.214]. 









The UE may assume a minimum time between the last symbol of a PDSCH reception conveying a RAR message with a RAR UL grant and the first symbol of a corresponding PUSCH transmission scheduled by the RAR UL grant is equal to  msec, where  is a time duration of  symbols corresponding to a PDSCH reception time for UE processing capability 1 when additional PDSCH DM-RS is configured,  is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] and, for determining the minimum time, the UE considers that  and  correspond to the smaller of the SCS configurations for the PDSCH and the PUSCH. For , the UE assumes  [6, TS 38.214].
< Unchanged parts are omitted >
5.2 TS 38.211
----------------------------------- Start of text proposal for TS38.211 clause 6.3.1.1--------------------------------------
6.3.1.1	Scrambling

For the single codeword, the block of bits , where  is the number of bits in codeword  transmitted on the physical channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to the following pseudo code
Set i = 0	
while 

if 	// UCI placeholder bits


else

if 	// UCI placeholder bits


else


end if
end if 
i = i + 1
end while
where x and y are tags defined in [4, TS 38.212] and where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 


where

-	 equals the higher-layer parameter dataScramblingIdentityPUSCH if configured and the RNTI equals the C-RNTI, MCS-C-RNTI or CS-RNTI, and the transmission is not scheduled using DCI format 0_0 in a common search space,

-	 otherwise
and where [image: ] corresponds to the RNTI associated with the PUSCH transmission as described in clause 6.1 of [6, TS 38.214] and section 8.3 of [5, TS 38.213].
----------------------------------- End of text proposal for TS38.211 clause 6.3.1.1-----------------------------------



Suggestion on the first issue:
· Adopt the CR for 38.214211.
	Company
	View

	CATT
	Agree to adopt the CR for 38.211.

	
	

	
	




Suggestion on the second issue:
· Discuss whether to draw a conclusion in chairman’s note or made modifications in TS 38.214.
	Company
	View

	CATT
	Prefer to clarify in 38.214.

	
	

	
	



Suggestion on the third issue:
· Adopt the CR 38.213 and CR 38.211 for RNTI used for scrambling the PUSCH transmission scheduled by RAR UL grant, as shown below:
	Company
	View

	CATT
	Fine with the proposal in R1-1909408.

	
	

	
	




3. Appendix
TS 38.331
[bookmark: _Toc12718407]–	SPS-Config
The IE SPS-Config is used to configure downlink semi-persistent transmission. Downlink SPS may be configured on the SpCell as well as on SCells. The network ensures SPS-Config is configured for at most one cell in a cell group.

TS 38.214
[bookmark: _Toc11352137]6	Physical uplink shared channel related procedure
[bookmark: _Toc11352138]6.1	UE procedure for transmitting the physical uplink shared channel
[bookmark: _Hlk498514022]PUSCH transmission(s) can be dynamically scheduled by an UL grant in a DCI, or the transmission can correspond to a configured grant Type 1 or Type 2. The configured grant Type 1 PUSCH transmission is semi-statically configured to operate upon the reception of higher layer parameter of configuredGrantConfig including rrc-ConfiguredUplinkGrant without the detection of an UL grant in a DCI. The configured grant Type 2 PUSCH transmission is semi-persistently scheduled by an UL grant in a valid activation DCI according to Subclause 10.2 of [6, TS 38.213] after the reception of higher layer parameter configuredGrantConfig not including rrc-ConfiguredUplinkGrant.
For the PUSCH transmission corresponding to a configured grant, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank, scaling of UCI-OnPUSCH, which are provided by pusch-Config. If the UE is provided with transformPrecoder in configuredGrantConfig, the UE applies the higher layer parameter tp-pi2BPSK, if provided in pusch-Config, according to the procedure described in Subclause 6.1.4 for the PUSCH transmission corresponding to a configured grant. 
For the PUSCH retransmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, the parameters in pusch-Config are applied for the PUSCH transmission except for p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex described in Subclause 7.1 of [6, TS 38.213], mcs-Table, mcs-TableTransformPrecoder described in Subclause 6.1.4.1 and transformPrecoder described in Subclause 6.1.3.
For a UE configured with two uplinks in a serving cell, PUSCH retransmission for a TB on the serving cell is not expected to be on a different uplink than the uplink used for the PUSCH initial transmission of that TB.
A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI. Upon detection of a DCI format 0_1 with "UL-SCH indicator" set to "0" and with a non-zero "CSI request" where the associated "reportQuantity" in CSI-ReportConfig set to "none" for all CSI report(s) triggered by "CSI request" in this DCI format 0_1, the UE ignores all fields in this DCI except the "CSI request" and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0 or 0_1 scrambled by C-RNTI or MCS-C-RNTI for a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process.
A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol . The value  in symbols is determined according to the UE processing capability defined in Subclause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell for a given HARQ process, if there is a transmission occasion where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321] with the same HARQ process on the same serving cell starting in a symbol  after symbol , and if the gap between the end of PDCCH and the beginning of symbol  is less than  symbols. The value  in symbols is determined according to the UE processing capability defined in Subclause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
[bookmark: _Hlk512252948]For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the dedicated PUCCH resource with the lowest ID within the active UL BWP of the cell, as described in sub-clause 9.2.1 of [6, TS 38.213]. 
For uplink, 16 HARQ processes per cell is supported by the UE.
[…]
[bookmark: _Toc11352151]6.1.4.1	Modulation order and target code rate determination
For a PUSCH scheduled by RAR UL grant or 
for a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or 
for a PUSCH scheduled by a DCI format 0_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, SP-CSI-RNTI, or 
[…]

For reference, the description on the RNTIs used for scrambling of PUSCH transmission for LTE is provided as follows:
	=== 36.211 V15.6.0 (2019-06), clause 5.3.1 ===
……


The scrambling sequence generator shall be initialised with  at the start of each subframe where  corresponds to the RNTI associated with the PUSCH transmission as described in clause 8 in 3GPP TS 36.213 [4]. For AUL PUSCH, 
……


The detailed descriptions on the scrambling initialization of PUSCH transmission corresponding to various scenarios follow the descriptions on the PUSCH scheduling related in TS36.213 highlighted as below. 
	=== 36.213 V15.6.0 (2019-06), clause 8.0 ===
[bookmark: _Toc415085486]8.0	UE procedure for transmitting the physical uplink shared channel
……
If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 8-3 and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. The scrambling initialization of this PUSCH corresponding to these PDCCHs and the PUSCH retransmission for the same transport block is by C-RNTI. 
If a UE is configured by higher layers to decode EPDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the EPDCCH according to the combination defined in Table 8-3A and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. The scrambling initialization of this PUSCH corresponding to these EPDCCHs and the PUSCH retransmission for the same transport block is by C-RNTI. 
If a UE is configured with higher layer parameter shortTTI and the UE is configured by higher layers to decode SPDCCH with the CRC scrambled by the C-RNTI, the UE shall decode the SPDCCH according to the combination defined in Table 8-3C and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. The scrambling initialization of this PUSCH corresponding to these SPDCCHs and the PUSCH retransmission for the same transport block is by C-RNTI.
……
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the MPDCCH according to the combination defined in Table 8-3B and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. The scrambling initialization of this PUSCH corresponding to these MPDCCHs and the PUSCH retransmission for the same transport block is by C-RNTI.
……
If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the SPS C-RNTI or UL-SPS-V-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 8-5 and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] except when the UE is configured with higher layer parameter shortProcessingTime and with DCI format 0 mapped onto the UE-specific search space. 
The scrambling initialization of this PUSCH corresponding to these PDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding PDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. 
If a UE is configured by higher layers to decode EPDCCHs with the CRC scrambled by the SPS C-RNTI or UL-SPS-V-RNTI, the UE shall decode the EPDCCH according to the combination defined in Table 8-5A and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 
The scrambling initialization of this PUSCH corresponding to these EPDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding EPDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. 
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the SPS C-RNTI, the UE shall decode the MPDCCH according to the combination defined in Table 8-5B and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 
The scrambling initialization of this PUSCH corresponding to these MPDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding MPDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI. 
If a UE is configured by higher layers to decode SPDCCHs with the CRC scrambled by the SPS C-RNTI, the UE shall decode the SPDCCH according to the combination defined in Table 8-5C and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 
The scrambling initialization of this PUSCH corresponding to these SPDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding SPDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI.
……
If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode PDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 8-6 and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these PDCCH is by Temporary C-RNTI.
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode MPDCCHs with the CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH according to the combination defined in Table 8-6A and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these MPDCCH is by Temporary C-RNTI.
If a Temporary C-RNTI is set by higher layers, the scrambling of PUSCH corresponding to the Random Access Response Grant in Subclause 6.2 and the PUSCH retransmission for the same transport block is by Temporary C-RNTI. Else, the scrambling of PUSCH corresponding to the Random Access Response Grant in Subclause 6.2 and the PUSCH retransmission for the same transport block is by C-RNTI.
If a UE is also configured by higher layers to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH according to the combination defined in Table 8-6A and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these MPDCCH is by C-RNTI.



image1.wmf
ID

15

RNTI

init

2

n

n

c

+

×

=


oleObject1.bin

image2.wmf
{

}

1023

,...,

1

,

0

ID

Î

n


oleObject2.bin

image3.wmf
cell

ID

ID

N

n

=


oleObject3.bin

image4.wmf
RNTI

n


oleObject4.bin

image5.wmf
0

=

q


oleObject5.bin

image6.wmf
x

)

(

)

(

=

i

b

q


oleObject6.bin

image7.wmf
1

)

(

~

)

(

=

i

b

q


oleObject7.bin

image8.wmf
y

)

(

)

(

=

i

b

q


oleObject8.bin

image9.wmf
)

1

(

~

)

(

~

)

(

)

(

-

=

i

b

i

b

q

q


oleObject9.bin

image10.wmf
(

)

2

mod

)

(

)

(

)

(

~

)

(

)

(

)

(

i

c

i

b

i

b

q

q

q

+

=


oleObject10.bin

oleObject11.bin

oleObject12.bin

oleObject13.bin

image11.wmf
n


oleObject14.bin

image12.wmf
D

+

+

2

k

n


oleObject15.bin

image13.wmf
2

k


oleObject16.bin

image14.wmf
D


oleObject17.bin

image15.wmf
5

.

0

T,2

T,1

+

+

N

N


oleObject18.bin

image16.wmf
T,1

N


oleObject19.bin

image17.wmf
1

N


oleObject20.bin

image18.wmf
T,2

N


oleObject21.bin

image19.wmf
2

N


oleObject22.bin

oleObject23.bin

oleObject24.bin

image20.wmf
0

=

m


oleObject25.bin

image21.wmf
14

1,0

=

N


oleObject26.bin

oleObject27.bin

oleObject28.bin

oleObject29.bin

oleObject30.bin

oleObject31.bin

oleObject32.bin

oleObject33.bin

oleObject34.bin

oleObject35.bin

image22.wmf
ë

û

cell

ID

9

s

13

14

RNTI

init

2

2

2

2

N

n

q

n

c

+

×

+

×

+

×

=


oleObject36.bin

image23.wmf
RNTI

n


oleObject37.bin

