[bookmark: OLE_LINK3]3GPP TSG RAN WG1 Meeting #93		  	 R1-1807068
Busan, Korea, May 21st – 25th, 2018

Source:	NTT DOCOMO, INC.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Title:	UL data transmission procedure
[bookmark: Source][bookmark: _GoBack]Agenda Item:	7.1.3.3.4
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
In this contribution, based on current specification and agreements, following remaining issues related to UL data transmission procedure for Rel. 15 Dec. drop are discussed:
· Delete the description in TS 38.212 and correct the description in TS 38.213 for activation/deactivation signalling for SPS/configured grant transmission
· Clarifications for which search space on SCell the activation/deactivation signalling for SPS/configured grant transmission can be transmitted on
· Activation/deactivation signalling design for SP-CSI reporting on PUSCH 
2. Small spec. correction
The activation/deactivation signalling for SPS and configured grant transmission is captured in TS 38.213 subclause 10.2 [1] as following:
	10.2	PDCCH validation for DL SPS and UL grant Type 2
A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or UL Type 2 grant PDCCH when the UE detects a corresponding DCI format after descrambling the CRC parity bits of the DCI format with a CS-RNTI provided by higher layer parameter cs-RNTI. Validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-1 or Table 10.2-2. 
If validation is achieved, the UE considers the information in the DCI format as a valid activation or valid release of DL SPS or UL grant Type 2. If validation is not achieved, the UE considers the DCI format as having been detected with a non-matching CRC.
Table 10.2-1: Special fields for DL SPS and UL grant Type 2 scheduling activation PDCCH validation
	
	DCI format 0_0/0_1 
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all ‘0’s
	set to all ‘0’s
	set to all ‘0’s

	Redundancy version
	set to ‘00’
	set to ‘00’
	For the enabled transport block: set to ‘00’



Table 10.2-2: Special fields for DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1 
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all ‘0’s
	set to all ‘0’s
	set to all ‘0’s

	Redundancy version
	set to ‘00’
	set to ‘00’
	For the enabled transport block: set to ‘00’

	Modulation and coding scheme
	set to all ‘1’s
	set to all ‘1’s
	set to all ‘1’s

	Resource block assignment
	set to all ‘1’s
	set to all ‘1’s
	set to all ‘1’s






While above spec. does not include the condition of NDI and for scheduling release, only DCI format 0_0 and 1_0 can be used. Therefore, following TP is proposed
[bookmark: _Hlk513799701]Proposal 1:
· Adopt following TP in TS 38.213 subclause 10.2
 
	10.2	PDCCH validation for DL SPS and UL grant Type 2
A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or UL Type 2 configured grant PDCCH only if all the following conditions are met:
· when the UE detects a corresponding DCI format after descrambling the CRC parity bits of the DCI format are scrambled with a CS-RNTI provided by higher layer parameter cs-RNTI 
· the new data indicator field is set to ‘0’. In case of DCI formats 1-1, the new data indicator field refers to the one for the enabled transport block.
Validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-1 or Table 10.2-2. 
If validation is achieved, the UE considers the information in the DCI format as a valid activation or valid release of DL SPS or UL configured grant Type 2. If validation is not achieved, the UE considers the DCI format as having been detected with a non-matching CRC.
Table 10.2-1: Special fields for DL SPS and UL grant Type 2 scheduling activation PDCCH validation
	
	DCI format 0_0/0_1 
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all ‘0’s
	set to all ‘0’s
	set to all ‘0’s

	Redundancy version
	set to ‘00’
	set to ‘00’
	For the enabled transport block: set to ‘00’



Table 10.2-2: Special fields for DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1 
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all ‘0’s
	set to all ‘0’s
	set to all ‘0’s

	Redundancy version
	set to ‘00’
	set to ‘00’
	For the enabled transport block: set to ‘00’

	Modulation and coding scheme
	set to all ‘1’s
	set to all ‘1’s
	set to all ‘1’s

	Resource block assignment
	set to all ‘1’s
	set to all ‘1’s
	set to all ‘1’s






In addition, to avoid duplicated specifications, the description like following in 38.212 [2] can be deleted. 
	The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by CS-RNTI:
-     XXX – x bit



Proposal 2:
· Delete the description in TS 38.212 for DCI format 0-0, 0-1, 1-0, 1-1 for activation/deactivation signalling for SPS/configured grant transmission.


3. Clarifications on activation/deactivation signaling for SPS/configured grant transmission for SCell
Following agreements and conclusion were achieved in previous meetings [3] - [4]:
	#91
Agreements:
· C-SS in each DL BWP of the PCell/PScell 
· On C-SS, Yp ,kp= 0.
· In Rel.15, 
· For scheduling RMSI, OSI, Paging, UE monitors common search space in the PCell only
· In addition, for random access and fall back, UE monitors common search space in the PCell and PSCell only
· Working assumption: The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL BWP 
· NOTE: RAN1 does not expect additional impact on the UE behavior due to not having PRACH resource in the BWP
#92bis
Agreements:
· To confirm the following working assumption with update
Working assumption:
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled 
· FFS: Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP
Agreements:
· For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, RA-RNTI, C-RNTI, CS-RNTI, or TC-RNTI:
· the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWP.
· The case of TC-RNTI is a working assumption
· The case of C-RNTI/CS-RNTI is at least applicable to non-CA case and Pcell in CA
· FFS other cases



Unlike LTE where SPS is only supported on PCell, NR supports the SPS and configured grant transmission on PCell and SCell(s). In addition, for NR, it is possible to configure the Type 3 common search space (CSS) by PDCCH-Config to support the features of interrupted transmission indication, SFI, and group TPC commands.
According to the above agreements, it is clear that in CSS, DCIs with CRC scrambled by SI-RNTI and P-RNTI are monitored on PCell only, and DCIs with CRC scrambled by RA-RNTI and TC-RNTI and C-RNTI are monitored on PCell/PSCell only. However, UE behavior for monitoring DCI with CRC scrambled by CS-RNTI in CSS on SCell is not clear yet. Therefore, following options should be down-selected.
· Option 1: On SCell, DCI with CRC scrambled by CS-RNTI is monitored only in USS
· Option 2: On SCell, DCI with CRC scrambled by CS-RNTI can be monitored in USS and Type 3 CSS
Option 1 is simpler and aligned with the UE behavior when monitoring the DCI with CRC scrambled by C-RNTI, since Type 3 CSS on SCell is not available for DCI with CRC scrambled by C-RNTI based on the agreements. If option 2 is adopted, the UE configured with CS-RNTI monitors DCI with CRC scrambled by CS-RNTI on SCell Type 3 CSS. However, there are some restrictions on the RA field size and resource allocation since the working assumption was “for format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP”. For SCell, there is no configuration of initial DL BWP; while there is a configuration of first active DL BWP. Therefore, if option 2 is adopted, the initial DL BWP may need to be change as the first active DL BWP on the SCell. 
To reduce the specification efforts, it is preferred to go with option 1. 
Proposal 3:
· A UE configured with CS-RNTI for a cell-group shall monitor DCI with CRC scrambled by CS-RNTI on the following search spaces:
· CSS configured in PDCCH-ConfigCommon in the active DL BWP of the PCell or PSCell if SPS-Config and/or configuredGrantConfig is configured for the active DL/UL BWP of the PCell or PSCell
· CSS configured in PDCCH-Config where DCI format 1_0/0_0 is monitored in the active DL BWP of the PCell or PSCell if SPS-Config and/or configuredGrantConfig is configured for the active DL/UL BWP of the PCell or PSCell
· USS configured in PDCCH-Config where DCI format 1_0/0_0 or 1_1/0_1 is monitored in the active DL BWP of the serving cell if SPS-Config and/or configuredGrantConfig is configured for the active DL/UL BWP of the serving cell
In addition, same as unicast data scheduling, cross-carrier scheduling and dynamic BWP switching together with activation/deactivation of the SPS/Configured grant should be supported as long as the scheduled carrier/BWP has the configuration of the SPS/configured grant transmission. For SPS/configured-grant, specific higher-layer signaling to configure cross-carrier scheduling or dynamic BWP switching is not supported. Hence, the higher-layer configuration should be common between dynamic scheduling and SPS/configured-grant. Once cross-carrier scheduling is configured for a pair of serving cells or dynamic BWP switching is configured for a serving cell, the cross-carrier scheduling or dynamic BWP switching should be available for activation/deactivation signaling for SPS/configured-grant.
Proposal 4:
· On top of proposal 2, cross-carrier scheduling and dynamic BWP switching together with activation/deactivation of SPS/configured-grant is supported.
· For a USS for a given BWP of a serving cell, if cross-carrier scheduling and/or dynamic BWP switching is enabled, the UE monitors DCI with CIF or BI with CRC scrambled by CS-RNTI.

4. Remaining issues for SP-CSI reporting on PUSCH
Remaining issue for the SP-CSI reporting on PUSCH related to UL data session is the detailed DCI contents for such activation/deactivation signaling as agreed in the RAN1 #92 meeting [5]:
	Agreement
· DCI Formats 0_1 is used to activate/deactivate SP-CSI reporting on PUSCH
· DCI Format 0_1 contains a CSI request field and can activate/deactivate any configured SP-CSI trigger state

Agreement
· Re-use the same mechanism for activation / deactivation of SP-CSI on PUSCH as for UL grant free transmission in NR



For configured grant Type 2 PUSCH transmission, two different fields i.e., fields of Modulation and coding scheme and Resource block assignment in the DCI are needed to differentiate activation and deactivation signaling as shown in Table 1 and 2. To reduce the overhead, it is noted that for deactivation signaling, only DCI format 0_0 scrambled by CS-RNTI is used.
Table 1: Special fields for DL SPS and Configured Grant Type 2 UL transmission Activation PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table 3: Special fields for DL SPS and Configured Grant Type 2 UL transmission Release PDCCH Validation
	
	DCI format 0_0
	DCI format 1_0

	HARQ process number
	set to all '0's
	set to all '0's

	Modulation and coding scheme 
	set to all '1's
	set to all '1's

	Resource block assignment 
	set to all '1's
	set to all '1's

	Redundancy version
	set to '00'
	set to '00'


Similarly, two different fields in DCI format 0_1 are needed to differentiate the activation and deactivation signaling to reduce the false alarm detection. Compared with configured grant transmission, the deactivation signaling for SP-CSI reporting on PUSCH uses DCI format 0_1, and re-transmission of SP-CSI reporting is not needed, hence following fields can be the candidates to be used for differentiation. 
1. Modulation and coding scheme filed, the field set to all ‘1’ means deactivation
2. Resource block assignment field
· If higher layer configures the resource allocation (RA) type is RA type 0 only, the field set to all ‘0’ means deactivation;
· If higher layer configures RA type 1 only, the field set to all ‘1’ means deactivation;
· If higher layer configures dynamic switch between RA type 0 and RA type 1, and if MSB bit indicates RA type 0, then the the field set to all ‘0’ means deactivation; else if MSB bit indicates RA type 1, then the the field set to all ‘1’ means deactivation.
3. NDI field, the field set to all ‘1’ means activation; the field set to all ‘0’ means deactivation.
4. CSI request field, the field set to all ‘0’ means deactivation.
Following table 3 and 4 give the example for activation and deactivation signalling for SP-CSI reporting on PUSCH.  
Table 3: Special fields for SP-CSI reporting on PUSCH Activation PDCCH Validation
	
	DCI format 0_1

	HARQ process number
	set to all '0's

	Redundancy version
	set to '00'

	Modulation and coding scheme
	MSB is set to '0'

	[New data indicator]
	[1]



Table 4: Special fields for SP-CSI reporting on PUSCH Release PDCCH Validation
	
	DCI format 0_1

	HARQ process number
	set to all '0's

	Redundancy version
	set to '00'

	Modulation and coding scheme 
	set to all '1's

	[New data indicator]
	[0]

	[CSI request]
	[set to all ‘0’(s)]

	[Resource block assignment]
	[ If higher layer configures RA type 0 only, set to all ‘0’s;
If higher layer configures RA type 1 only, set to all ‘1’s;
If higher layer configures dynamic switch between RA type 0 and 1, then if MSB is’0’, set to all ‘0’s; else, set to all ‘1’s ]



In addition, same as configured grant transmission, the RV and HARQ process number fields can be fixed as 0 for both activation and deactivation signaling. 
Proposal 5:
· Take above Table 3 and Table 4 as the activation/deactivation signaling for SP-CSI report on PUSCH.
· The activation/deactivation signalling for SP-CSI report on PUSCH and configured grant transmission can be differentiated by different RNTI. 
Another point that needs to be clarified is that on one carrier, only one configuration for SP-CSI reports on PUSCH is supported, while multiple configurations for SP-CSI reports on PUSCH can be configured for multiple carriers. At a given time and a given carrier, only one trigger state indicated by CSI request field is active. It is noted that similar as configured grant transmission, the activation signaling for SP-CSI reporting on PUSCH should include the function of modification, so that the trigger state, MCS etc. can be adjusted based on real needs and channel conditions. 

5. Conclusion
In this contribution, we discuss the remaining issues for UL data transmission procedure for Rel.15 Dec. drop. Following are the summary:
Proposal 1:
· Adopt following TP in TS 38.213 subclause 10.2
 
	10.2	PDCCH validation for DL SPS and UL grant Type 2
A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or UL Type 2 configured grant PDCCH only if all the following conditions are met:
· when the UE detects a corresponding DCI format after descrambling the CRC parity bits of the DCI format are scrambled with a CS-RNTI provided by higher layer parameter cs-RNTI 
· the new data indicator field is set to ‘0’. In case of DCI formats 1-1, the new data indicator field refers to the one for the enabled transport block.
Validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-1 or Table 10.2-2. 
If validation is achieved, the UE considers the information in the DCI format as a valid activation or valid release of DL SPS or UL configured grant Type 2. If validation is not achieved, the UE considers the DCI format as having been detected with a non-matching CRC.
Table 10.2-1: Special fields for DL SPS and UL grant Type 2 scheduling activation PDCCH validation
	
	DCI format 0_0/0_1 
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all ‘0’s
	set to all ‘0’s
	set to all ‘0’s

	Redundancy version
	set to ‘00’
	set to ‘00’
	For the enabled transport block: set to ‘00’



Table 10.2-2: Special fields for DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1 
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all ‘0’s
	set to all ‘0’s
	set to all ‘0’s

	Redundancy version
	set to ‘00’
	set to ‘00’
	For the enabled transport block: set to ‘00’

	Modulation and coding scheme
	set to all ‘1’s
	set to all ‘1’s
	set to all ‘1’s

	Resource block assignment
	set to all ‘1’s
	set to all ‘1’s
	set to all ‘1’s






Proposal 2:
· Delete the description in TS 38.212 for DCI format 0-0, 0-1, 1-0, 1-1 for activation/deactivation signalling for SPS/configured grant transmission.
Proposal 3:
· A UE configured with CS-RNTI for a cell-group shall monitor DCI with CRC scrambled by CS-RNTI on the following search spaces:
· CSS configured in PDCCH-ConfigCommon in the active DL BWP of the PCell or PSCell if SPS-Config and/or configuredGrantConfig is configured for the active DL/UL BWP of the PCell or PSCell
· CSS configured in PDCCH-Config where DCI format 1_0/0_0 is monitored in the active DL BWP of the PCell or PSCell if SPS-Config and/or configuredGrantConfig is configured for the active DL/UL BWP of the PCell or PSCell
· USS configured in PDCCH-Config where DCI format 1_0/0_0 or 1_1/0_1 is monitored in the active DL BWP of the serving cell if SPS-Config and/or configuredGrantConfig is configured for the active DL/UL BWP of the serving cell
Proposal 4:
· On top of proposal 2, cross-carrier scheduling and dynamic BWP switching together with activation/deactivation of SPS/configured-grant is supported.
· For a USS for a given BWP of a serving cell, if cross-carrier scheduling and/or dynamic BWP switching is enabled, the UE monitors DCI with CIF or BI with CRC scrambled by CS-RNTI.
Proposal 5:
· Take above Table 3 and Table 4 as the activation/deactivation signaling for SP-CSI report on PUSCH.
· The activation/deactivation signalling for SP-CSI report on PUSCH and configured grant transmission can be differentiated by different RNTI. 
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