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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:

2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
Cross-carrier scheduling from SCell to PCell/PSCell
RAN1#102-e (August 2020)
Agreements:
· Following scheduling combinations are allowed/not allowed when cross-carrier scheduling from an SCell to PCell/PSCell is configured
a. self-scheduling on PCell/PSCell is allowed
b. cross-carrier scheduling from PCell/PSCell to another SCell is not allowed
c. self-scheduling on the ‘SCell used for scheduling PCell/PSCell’ is allowed
d. cross-carrier scheduling from the ‘SCell used for scheduling PCell/PSCell’ to another serving cell is allowed
e. cross-carrier scheduling from another serving cell to the ‘SCell used for scheduling PCell/PSCell’ is not allowed
· FFS: Search space and DCI format handling for the allowed cases above
 
Agreements:
· Configuring 2 or more Scells to schedule the PCell/PSCell is not allowed

[bookmark: _Hlk65664392]RAN1#103-e (Oct/Nov 2020)
Agreements:
· When CCS from an SCell (sSCell) to PCell/PSCell is configured, UE monitors Type 0/0A/1/2 CSS sets (for the DCI formats associated with those SS sets) only on the PCell/PSCell and not on the sSCell
· Note: UE monitors Type 0/0A/2 CSS only on PCell while Type 1 CSS can be monitored on PCell/PSCell
Conclusion
· When CCS from sSCell to PCell/PSCell is configured, the configuration of Type 3 CSS set for DCI formats 2_0, 2_1, 2_2, 2_3, 2_4 and applicability of the information in the DCI formats are the same as in Rel-15/Rel-16
· FFS: DCI format 2_5 and DCI Format 2_6 handling
· Note: The SCell configured with CCS to Pcell/PSCell is referred to as ‘sSCell’

[bookmark: _Hlk55846865]Conclusion
· When the PCell/PSCell and sSCell use different numerologies, the PDSCH reception preparation time between the PDCCH on the sSCell and the PDSCH on the PCell/PSCell is applied (i.e., as specified in TS38.214 Section 5.5).

Agreements:
· Discuss in RAN1#104-e how to handle ‘DCI formats 0_1,1_1,0_2,1_2 scheduling PDSCH/PUSCH on PCell/PSCell’ from USS set(s), when CCS from sSCell to PCell/PSCell is configured.. Below alternatives can be considered in the discussion (other alternatives are not precluded)
· Below alternatives can be considered in the discussion (other alternatives are not precluded)
· Alt 1: When CCS from sSCell to PCell/PSCell is configured, UE cannot be configured to monitor DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s), and can be configured to monitor them only on the sSCell USS set(s)
· Alt 2: When CCS from sSCell to PCell/PSCell is configured, UE can be configured to monitor DCI formats 0_1/1_1/0_2/1_2 on PCell/PSCell USS set(s), and/or on sSCell USS set(s). The PDCCH monitoring is based on following alternatives (other alternatives are not precluded)
· Alt 2-1: 
· UE can monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously
· FFS activation/deactivation of scheduling from sSCell to PCell/PSCell
· Alt 2-2: 
· Dynamic switching of PDCCH monitoring of DCI formats 0_1,1_1,0_2,1_2 between monitoring on PCell/PSCell USS sets and monitoring on sSCell USS sets is supported
· FFS: Details of switching mechanism (e.g. based on SS group switching, based on BWP switching,…)
· UE does not monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously
· Alt 2-3: 
· UE does not monitor the same DCI format on both PCell USS set(s) and sSCell USS sets simultaneously. UE can monitor some DCI formats on sSCell USS sets and other DCI formats on PCell/PSCell USS sets simultaneously
· Alt 2-4: 
· The USS set(s) on PSCell/PCell and the USS set(s) on sSCell are configured such that UE does not monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS set(s) simultaneously
· FFS following aspects
· Impact of sSCell activation/deactivation and sSCell dormancy
· Impact on BD/CCE limit handling including considering PDCCH monitoring on CSS sets and PDCCH monitoring of ‘DCI formats 0_0, 1_0 scheduling PUSCH/PDSCH on PCell/PSCell’
· Whether PDCCH overbooking on sSCell is supported or not supported and impact (if any) on overbooking handling on PCell/PSCell 
· Impact from different numerologies between PDCCH on the PCell/PSCell and that on the sSCell
· Whether or not to have mechanism for activation/deactivation of scheduling from sSCell to PCell/PSCell
· USS configuration details (e.g. handling of USS type (self-scheduling, cross carrier scheduling) for a configured USS set configured for scheduling of in PCell/PSCell)

RAN1#104-e (Jan/Feb 2021)
Agreement
When CCS from sSCell to PCell/PSCell is configured, 
· Out of order scheduling is not allowed between a) PDSCH on PCell/PSCell scheduled by PDCCH on PCell/PSCell and b) PDSCH on PCell/PSCell scheduled by PDCCH on sSCell 
· Out of order scheduling is not allowed between a) PUSCH on PCell/PSCell scheduled by PDCCH on PCell/PSCell and b) PUSCH on PCell/PSCell scheduled by PDCCH on sSCell 
FFS: Whether this agreement requires RAN1 specification impact.

Agreement
When CCS from sSCell to PCell/PSCell is configured, 
· Simultaneous reception of a) unicast PDSCH on PCell/PSCell scheduled from PCell/PSCell and b) unicast PDSCH on PCell/PSCell scheduled from sSCell is not allowed
· Simultaneous transmission of a) PUSCH on PCell/PSCell scheduled from PCell/PSCell and b) PUSCH on PCell/PSCell scheduled from sSCell is not allowed
· Note: Simultaneous implies full/partial time overlapping
FFS: Whether this agreement requires RAN1 specification impact.

Agreement
· When CCS from sSCell to PCell/PSCell is configured, CA activation/deactivation operation for the sSCell is supported

Working Assumption
· When CCS from sSCell to PCell/PSCell is configured, UE can be configured to monitor DCI formats 0_1/1_1/0_2/1_2 that schedule PDSCH/PUSCH on PCell/PSCell on PCell/PSCell USS set(s), and/or on sSCell USS set(s)
· The WA to be confirmed after agreements are made on PDCCH BD/CCE handling and PDCCH overbooking handling for CCS from sSCell to PCell/PSCell
· Specs also allow UEs supporting functionality of only Alt-1. Capability signaling details, if any, can be handled during the UE capability discussion for Rel17
· FFS: Whether the UE can monitor PDCCH from both cells in the same slot.

Agreement
· When CCS from sSCell to PCell/PSCell is configured, UE monitors ‘DCI formats 0_0 and 1_0 in CSS that schedule PDSCH/PUSCH on PCell/PSCell’ only on the PCell/PSCell and not on the sSCell

RAN1#104b-e (Apr 2021)
Agreement
When CCS from sSCell to PCell/PSCell is configured
· CIF=0 used for sSCell self-scheduling, and CIF for sSCell to PCell cross-carrier scheduling is explicitly configured using RRC signalling

Agreement
PDCCH overbooking on sSCell USS set(s) is not allowed

RAN1#105-e (May 2021)
Agreement
Two types of UEs (Type A and Type B) can support CCS from sSCell to P(S)Cell 
· For Type A UE
· At least following search space sets on P(S)Cell and search space sets on sSCell are configured so that the UE does not monitor them in overlapping [slot/symbol] of P(S)Cell and sSCell
· search space sets on P(S)Cell 
· USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported for Type A UE)
· USS sets for DCI formats 0_0,1_0
· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 
· search space sets on sSCell 
· USS set(s) for scheduling P(S)Cell
· FFS: BD/CCE handling
· For Type B UE
· Following search space sets on P(S)Cell and search space sets on sSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of P(S)Cell and sSCell
· search space sets on P(S)Cell 
· USS sets for DCI formats 0_0,1_0
· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 
· search space sets on sSCell 
· USS set(s) for scheduling P(S)Cell
· For handling ‘USS sets for scheduling P(S)Cell’ on P(S)Cell and/or on sSCell for DCI formats 0_1,1_1,0_2,1_2
· Alt 2-1 is adopted
· There is no restriction on Type-0/0A/1/2-CSS sets configurations
· FFS: BD/CCE handling
· For Type A and/or Type B UE
· FFS: switching to ‘normal’ PDCCH monitoring on P(S)Cell when sSCell is deactivated
· FFS: Whether Type A is specified or is Type-B with restrictions (as part of UE features discussion)
· FFS: Whether the UE can be configured with unaligned CA
· FFS: Whether the above applies for multicast PDSCH

RAN1#106-e (August 2021)
Agreement
Specification supports dormant BWP operation on sSCell for a UE is configured CCS from sSCell to P(S)Cell.

Agreement
· When CCS from sSCell to P(S)Cell is configured for a UE
· at least the number of PDCCH monitoring candidates monitored on sSCell (for scheduling P(S)Cell) is indicated to the UE using the SS set linking approach as in Rel16
· FFS: If any modifications to Rel16 approach are introduced for monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot, duration for the PDCCH monitoring candidates monitored on sSCell (for scheduling P(S)Cell)

Agreement
· At least for Type B UE, when the UE is configured for CCS from sSCell to P(S)Cell and when P(S)Cell SCS () is less than or equal to sSCell SCS (), and at least when UE is not provided monitoringCapabilityConfig for any cell, down select one from [based on Option A/C] or [based Option C] below
· [based on Option A/C]
· On P(S)Cell (for self-scheduling)
· UE is not required to monitor more than  PDCCH BD candidates per P(S)Cell slot
· On sSCell (for cross-carrier scheduling to P(S)Cell)
· UE is not required to monitor more than [ or ] PDCCH BD candidates per sSCell slot (Note: this is assumed per Rel16)
· UE is additionally not required to monitor more than  PDCCH BD candidates per P(S)Cell slot
·   and   are based on RRC configuration and at least cases of  are supported
· FFS the following for [based on Option A/C]
· Distribution of PDCCH BD candidates between multiple sSCell slots overlapping a P(S)Cell slot including whether the above additional BD limitation is defined per sSCell slot or per P(S)Cell slot.
· Discuss further using following alternatives as starting point (other alternatives/further refinement of alternatives not precluded)
·  Alt1
· The additional BD limitation is per sSCell slot with further limitation that UE is not required to monitor more than  PDCCH BD candidates per sSCell slot
· Alt 2
· The additional BD limitation is per P(S)Cell slot and no further restrictions
· Alt 3
· The additional BD limitation is per P(S)SCell slot with below further limitation
· All search space configurations monitored on sSCell for cross-carrier scheduling to P(S)Cell are within a single span of 3 consecutive OFDM symbols within a duration spanning P(S)Cell slot
· Whether/how the definition of  or is modified compared to Rel16 when UE is configured with CCS from sSCell to P(S)Cell
· Whether separate  and   are configured by RRC or if  and only   is configured
· [based on Option C]
· On P(S)Cell (for self-scheduling)
· UE is not required to monitor more than  PDCCH BD candidates per P(S)Cell slot
· On sSCell (for cross-carrier scheduling to P(S)Cell)
· UE is not required to monitor more than  PDCCH BD candidates per sSCell slot
· When determining  and 
· P(S)Cell self-scheduling is counted by applying scaling factor s1, 
· sSCell to PCell scheduling is counted additionally (assuming SCS of sSCell) by applying scaling factor s2
·   and    
· FFS the following
· Allowed combinations of s1 and s2 , and whether they are fixed or configured via RRC
· Whether/how the definition of  or is modified compared to Rel16 when UE is configured with CCS from sSCell to P(S)Cell

· FFS the following
· Multi-TRP handling
· PDCCH BD handling when monitoringCapabilityConfig = r16monitoringcapability is configured for any cell

Agreement
· Endorse below TP to 38.300 from RAN1 perspective
· Send LS to RAN2 with the TP and list of RAN1 agreements, to update Stage 2 spec are needed to reflect the RAN1 agreements

----------------------------------------- start TP1 for 38.300 v.xyz -------------------------------------------
10.8	Cross Carrier Scheduling
Cross-carrier scheduling with the Carrier Indicator Field (CIF) allows the PDCCH of a serving cell to schedule resources on another serving cell but with the following restrictions:
-	Cross-carrier scheduling does not apply to Pcell i.e. When cross-carrier scheduling from an SCell to Pcell is not configured, Pcell can only be is always scheduled via its PDCCH;
-	When cross-carrier scheduling from an SCell to Pcell is configured, PDCCH on that SCell can schedule Pcell’s PDSCH and PUSCH, and PDCCH on the Pcell can also schedule Pcell’s PDSCH and PUSCH, and PDCCH on Pcell cannot schedule PDSCH and PUSCH on any other cell. Only one SCell can be configured to be used for cross-carrier scheduling to Pcell;
-	When an SCell is configured with a PDCCH, that cell’s PDSCH and PUSCH are always scheduled by the PDCCH on this SCell;
-	When an SCell is not configured with a PDCCH, that SCell’s PDSCH and PUSCH are always scheduled by a PDCCH on another serving cell;
-	The scheduling PDCCH and the scheduled PDSCH/PUSCH can use the same or different numerologies.
--------------------------------------------------- end TP1 -----------------------------------------------

Draft LS R1-2108576 is endorsed in principle

Final LS R1-2108662 is endorsed

[bookmark: _Hlk49888651]Single DCI for scheduling PDSCH on multiple cells
RAN1#102-e (August 2020)
Agreements:
· For the study on single DCI scheduling PDSCH on two cells 
· Consider the following scenarios as baseline for evaluation 
· UE configured with Inter-band CA with PCell and an SCell 
· PCell for the UE is operated on a DSS carrier (i.e.,  same carrier is also used for serving LTE users)
· Case 1: Different SCS for PCell and SCell
· Case 2: Same SCS for PCell and Scell
· Additional scenarios can also be evaluated, e.g. as below 
· Intra-band CA case with multiple serving cells having same SCS (all cells operated on non DSS carriers)
· Inter-band CA case with PCell and more than one SCell (at least the SCells are operated on non DSS carriers)
· Note: other combinations not precluded
· Note: Further details of evaluation framework (including carrier BW, slot format etc.) to be discussed in next stage

RAN1#103-e (Oct/Nov 2020)
Rapporteur Note: Yellow highlighted text below is not part of the agreements.  
Agreements:
Further study multi-cell PDSCH scheduling via a single DCI with below simulation assumptions:
                                     Table 1: Link level simulation assumptions
	Parameters
	Values

	Carrier frequency
	Option 1: 
Inter-band CA (700MHz + 4GHz)
Intra-band CA (2GHz)
 
Option 2:
Only 4GHz is considered

	SCS
	15 kHz for 700MHz/2GHz
30 kHz for 4GHz

	Bandwidth 
	Option 1:
Baseline: PCell 10MHz + SCell 10/40MHz
Optional: PCell 20MHz + SCell 20/40/100MHz
 
Option 2:
Baseline: Scheduling cell 100 MHz
Optional: Scheduling cell 20 MHz

	Channel model
	TDL-C

	Delay spread
	300 ns

	Number of symbols for CORESET
	[1], 2 or 3

	CORESET BW (contiguous PRB allocation)
	24/48/96 RBs depending on the bandwidth 

	CCE-to-REG mapping
	Interleaved, [non-interleaved]

	REG bundle size
	6

	Interleaver size
	2

	DCI payload size (excluding CRC)
	Single PDSCH scheduling: 60 bits as baseline payload size
Multi-cell PDSCH scheduling: 72/84/96/104 bits

	BLER target for multi-cell scheduling DCI
	Option 1: 1%
Option 2: 0.5%

	Number of BS antennas
	2 Tx for 700MHz/2GHz carrier frequency 
4 Tx for 4GHz

	Number of UE antennas
	2 Rx for 700MHz/2GHz carrier frequency
4 Rx for 4GHz carrier frequency

	Modulation
	QPSK

	Channel coding
	Polar code

	UE speed
	3km/h

	Aggregation level
	1/2/4/8/16

	Tx Diversity
	One port precoder cycling


Note 1: For two-cell scheduling via a single DCI, PDCCH transmitted on SCell schedules one PDSCH on the SCell and another PDSCH on PCell.
Note 2: For comparison, for single-cell scheduling, one PDCCH transmitted on SCell schedules one PDSCH on the SCell via self-scheduling and another PDCCH transmitted on the SCell schedules another PDSCH on PCell via cross-carrier scheduling.
Further discussion which rows are applicable to the scheduling cell/the scheduled cell for PDCCH

Agreements:
Further study with below simulation assumptions:

Simulation scenarios:
· For two-cell scheduling via a single DCI, PDCCH transmitted on a first cell schedules one PDSCH on the first cell and another PDSCH on a second cell.
· For single-cell scheduling (baseline), one PDCCH transmitted on a first cell schedules one PDSCH on the first cell via self-scheduling and another PDCCH transmitted on the first cell schedules another PDSCH on a second cell via cross-carrier scheduling.
· Companies can optionally compare to the case of PDCCH transmitted on each of the two cells via self-scheduling. In this case, company should provide details on how to calculate the PDCCH blocking rate.

Simulation assumptions on carrier frequency, SCS, antenna configuration, carrier bandwidth as well as CORESET configuration
· Combination 1: 2 GHz, 15 kHz SCS, 2 Tx, 2 Rx, 20 MHz carrier BW, 2-symbol CORESET with 96RBs
· Combination 2: 4 GHz, 30 kHz SCS, 4 Tx, 4 Rx, 100 MHz carrier BW, 1-symbol CORESET with 270RBs
· [Combination 3: 700MHz, 15 kHz SCS, 2 Tx, 2 Rx, 10 MHz carrier BW, 3-symbol CORESET with 48RBs]
· [Combination 4: 4GHz, 30 kHz SCS, 4 Tx, 4 Rx, 40 MHz carrier BW, 2-symbol CORESET with 96RBs]


Payload size of two-cell scheduling DCI (excluding CRC):
· 60 for single-cell scheduling DCI (baseline).
· 72/84/96/108 for two-cell scheduling DCI.
· Companies are encouraged to report how the values are obtained, e.g., via separate or shared fields in DCI format. 

Target BLER for two-cell scheduling DCI: 1% (baseline), 0.5%(optional)
· Option 1: 1%.
· Supported by OPPO, vivo, Nokia, Qualcomm, CATT, Ericsson, Huawei, Lenovo, Intel, MediaTek
· Option 2: 0.5%.
· Supported by Samsung, LG

Regarding the CCE-to-REG mapping, based on the agreed interleaved CCE-to-REG mapping, whether to adopt non-interleaved CCE-to-REG mapping is up to the proponent.


Agreements:
· Further study with below simulation assumptions:

                     Table 2: System level simulation assumptions 
	Parameters
	Values

	Carrier frequency
	For scheduling cell, follow agreed link level simulation assumptions 
For scheduled cell, consider 700MHz/2GHz with 10/20MHz BW (LTE overhead on DSS carrier can be optionally provided, up to proponent)

	SCS
	

	Simulation bandwidth 
	

	BS antenna height
	25 m

	UE height
	1.5m 

	TRP transmit power
	46 dBm for 10MHz

	Scenario
	Urban Macro

	ISD
	500m

	TRP antenna configuration
	(M,N,P,Mg,Ng;Mp,Np)= (1,2,2,1,1;1,1) for 700MHz
(M,N,P,Mg,Ng;Mp,Np)= (2,8,2,1,1;1,1) for 2GHz
(M,N,P,Mg,Ng;Mp,Np)= (8,4,2,1,1;1,1) for 4GHz

	UE antenna configuration
	(M,N,P,Mg,Ng;Mp,Np)= (1,1,2,1,1;1,1) for 700MHz/2GHz
(M,N,P,Mg,Ng;Mp,Np)= (1,2,2,1,1;1,1) for 4GHz

	Device deployment
	80% indoor, 20% outdoor 

	UE speeds of interest
	Indoor users: 3km/h

	
	Outdoor users (in-car): 30 km/h

	BS noise figure
	5 dB

	BS antenna element gain
	8 dBi

	UE noise figure
	9 dB

	Thermal noise level
	-174 dBm/Hz

	Traffic
	Full Buffer(baseline), FTP model 1 or 3 up to company

	Macro sites
	19

	Number of UEs per cell
	10/15/20 UEs  

	Downtilt
	102°

	Minimum BS to UE distance
	35m



RAN1#104-e (Jan/Feb 2021)
Agreement 
· The proposal in section 2.6 of R1-2102138 for PDCCH blocking probability is taken as RAN1 observation
· [bookmark: _Hlk65762596]The proposal in section 2.6 of R1-2102138 for PDSCH throughput is taken as RAN1 observation with the following revision for the note:
· [bookmark: _Hlk63407919]Note: Combinations 1 and 2 were agreed for evaluation. Some companies provided evaluation results for Combinations 3 and 4. 

Agreement
The observations for multi-cell PDSCH scheduling via a single DCI to be summarized in the status report along with explantion on different combinations that were considered for submission to RAN. 

Rapporteur Notes
· For explanation of the combinations that were evaluated (i.e., Combination 1 etc.), please refer to the agreements from RAN1#103-e captured above 
· Observations from Section 2.6 of R1-2102138 for PDCCH blocking probability are shown below. Detailed references about the sources are given in R1-2102138
· Observations from Section 2.6 of R1-2102138 for PDSCH throughput are shown below (the Note in first bullet is modified from R1-2102138 to reflect the above RAN1 agreement). Detailed references about the sources are given in R1-2102138.

[bookmark: _Hlk65766648]RAN1 observations (from Section 2.6 of R1-2102138) for PDCCH blocking probability 
On PDCCH blocking probability using a single DCI to schedule two PDSCHs on two carriers,
· 11 sources reported PDCCH blocking probability via simulation.
· 10 sources reported reduced PDCCH blocking probability, compared to using two separate DCIs with each having 60 bits payload. 
· For the case of Combination 1 (agreed in RAN1#103-e): [2 GHz, 15 kHz SCS, 2 Tx, 2 Rx, 20 MHz carrier BW, 2-symbol CORESET with 96RBs],  
· For 108 bits DCI payload of two-cell scheduling DCI, 
· 7 sources show the reduced PDCCH blocking probability is 4%~17.8%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 2.4% and 9.6%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively.  
· One source show the reduced PDCCH blocking probability is 53.9%, for 5 scheduled UEs per slot per cell with 80% CA UEs. 
· One source show the reduced PDCCH blocking probability 3.7% and 8.8% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot. 
· For 96 bits DCI payload of two-cell scheduling DCI, 
· 7 sources show the reduced PDCCH blocking probability is 5.1%~24%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 2.7% and 11.5%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively.   
· One source show the reduced PDCCH blocking probability is 53.9%, for 5 scheduled UEs per slot per cell with 80% CA UEs.
· One source show the reduced PDCCH blocking probability is 4.2% and 10% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1 PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.
· For 84 bits DCI payload of two-cell scheduling DCI, 
· 7 sources show the reduced PDCCH blocking probability is 7.2%~29%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 3.3% and 14.2%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively.  
· One source show the reduced PDCCH blocking probability is 61%, for 5 scheduled UEs per slot per cell with 80% CA UEs. 
· One source show the reduced PDCCH blocking probability is 4.5% and 13.9% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.
· For 72 bits DCI payload of two-cell scheduling DCI, 
· 7 sources show the reduced PDCCH blocking probability is 8.6%~32%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 3.8% and 16.5%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively.
· One source show the reduced PDCCH blocking probability is 62.6%, for 5 scheduled UEs per slot per cell with 80% CA UEs. 
· One source show the reduced PDCCH blocking probability is 4.8% and 15.7% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.
· For the case of Combination 2 (agreed in RAN1#103-e): [4 GHz, 30 kHz SCS, 4 Tx, 4 Rx, 100 MHz carrier BW, 1-symbol CORESET with 270RBs], 
· For 108 bits DCI payload of two-cell scheduling DCI, 
· 6 sources show the reduced PDCCH blocking probability is 0.8%~21.3%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 0.2% and 1.6%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively.  
· One source show the reduced PDCCH blocking probability is 0% and 0.2% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.
· For 96 bits DCI payload of two-cell scheduling DCI, 
· 7 sources show the reduced PDCCH blocking probability is 0.8%~24.7%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 0.2% and 1.7%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively.  
· One source show the reduced PDCCH blocking probability is 0.1% ~ 8.1%, for 5~20 scheduled UEs per slot per cell with 50% CA UEs. 
· One source show the reduced PDCCH blocking probability is 0% and 0.4% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.
· For 84 bits DCI payload of two-cell scheduling DCI, 
· 6 sources show the reduced PDCCH blocking probability is 0.8%~37.5%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 0.3% and 2.0%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively.  
· One source show the reduced PDCCH blocking probability is 0% and 0.4% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.
· For 72 bits DCI payload of two-cell scheduling DCI, 
· 7 sources show the reduced PDCCH blocking probability is 0.8%~43.5%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 0.3% and 2.1%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively. 
· One source show the reduced PDCCH blocking probability is 0.1% ~ 21.9%, for 5~20 scheduled UEs per slot per cell with 50% CA UEs. 
· One source show the reduced PDCCH blocking probability is 0% and 0.4% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.

· For the case of Combination 3(not agreed for evaluation but considered by some companies): [700MHz, 15 kHz SCS, 2 Tx, 2 Rx, 10 MHz carrier BW, 3-symbol CORESET with 48RBs]
· For 108 bits DCI payload of two-cell scheduling DCI, 
· 6 sources show the reduced PDCCH blocking probability is  3.6%~24%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 3.0% and 10.8%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively.  
· One source  show the reduced PDCCH blocking probability is 0.1%~1.1% when the SCS is different between scheduling cell and scheduled cell, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE.
· One source show the reduced PDCCH blocking probability is 8.6% and 9.5% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.
· For 96 bits DCI payload of two-cell scheduling DCI, 
· 6 sources show the reduced PDCCH blocking probability is 4.7%~34%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 3.3% and 12.2%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively.  
· One source show the reduced PDCCH blocking probability is 0.6%~2.2% when the SCS is different between scheduling cell and scheduled cell, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE.
· One source show the reduced PDCCH blocking probability is 9.5% and 11.3% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.
· For 84 bits DCI payload of two-cell scheduling DCI, 
· 6 sources show the reduced PDCCH blocking probability is 7.6%~34%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 4.0% and 16.0%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively.  
· One source show the reduced PDCCH blocking probability is 2.8%~5.3% when the SCS is different between scheduling cell and scheduled cell, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE.
· One source show the reduced PDCCH blocking probability is 11.5% and 16.3% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.
· For 72 bits DCI payload of two-cell scheduling DCI, 
· 6 sources show the reduced PDCCH blocking probability is 9.8%~34%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 4.5% and 18.2%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively.  
· One source show the reduced PDCCH blocking probability is 4.1%~7.5% when the SCS is different between scheduling cell and scheduled cell, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE.
· One source show the reduced PDCCH blocking probability is 12.8% and 18.8% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.
· For the case of Combination 4(not agreed for evaluation but considered by some companies): [4GHz, 30 kHz SCS, 4 Tx, 4 Rx, 40 MHz carrier BW, 2-symbol CORESET with 96RBs]
· For 108 bits DCI payload of two-cell scheduling DCI, 
· 4 sources show the reduced PDCCH blocking probability is 2.4%~16%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 0.9% and 5.9%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively.
· One source show the reduced PDCCH blocking probability is 0.4% and 2.5% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.  
· For 96 bits DCI payload of two-cell scheduling DCI, 
· 4 sources show the reduced PDCCH blocking probability is 2.7%~16.2%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 1.0% and 6.4%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively. 
· One source show the reduced PDCCH blocking probability is 0.4% and 2.6% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot. 
· For 84 bits DCI payload of two-cell scheduling DCI, 
· 4 sources show the reduced PDCCH blocking probability is 2.8%~28%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 1.2% and 8.0%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively.  
· One source show the reduced PDCCH blocking probability is 0.6% and 4.9% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.
· For 72 bits DCI payload of two-cell scheduling DCI, 
· 4 sources show the reduced PDCCH blocking probability is 2.9%~40.7%, for number of scheduled UEs per cell per slot in range of 5~20 with 100% CA UE. 
· One source show the reduced PDCCH blocking probability is 1.3% and 8.6%, for 10 scheduled UEs per slot per cell with 10%, 50% CA UEs, respectively.  
· One source show the reduced PDCCH blocking probability is 0.6% and 5.0% for 5 and 10 scheduled UEs per slot per cell with 100% CA UEs. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.
· 1 source reported increased PDCCH blocking probability, compared to using two separate DCIs with each having 60 bits payload. 
· For the case of Combination 1 (agreed in RAN1#103-e): [2 GHz, 15 kHz SCS, 2 Tx, 2 Rx, 20 MHz carrier BW, 2-symbol CORESET with 96RBs],  
· For 108 bits DCI payload of two-cell scheduling DCI
· More detailed results and assumptions are listed in the excel tables included in R1-2102138.

RAN1 observations (from Section 2.6 of R1-2102138) for PDSCH throughput 
· Note: Combinations 1 and 2 were agreed for evaluation. Some companies provided evaluation results for Combinations 3 and 4. 
· 4 sources, reported PDSCH throughput via system level simulation and 2 sources reported PDSCH throughput via theoretical analysis, compared to using two separate DCIs with each having 60 bits payload.
· For 108 bits DCI payload of two-cell scheduling DCI, 
· 1 source show the gain of PDSCH throughput is 6.69 ~8.93%, for per cell UE number in range of 10~20 with 100% DL CA UE only, full buffer, no common message scheduling, and with assumptions of PDCCH blocking probability reduction implemented for PDCCH and PDSCH multiplexing (i.e. SU/MU-MIMO) implemented for PDSCH reception.
· 1 source show the gain of PDSCH throughput is 0.74% ~1.42% for combination4, 3.02 ~3.12% for combination3, 1.27% ~1.56% for combination2, 1.80% ~2.23% for combination1,for per cell UE number in range of 10~20 with 100% CA UE (no UL DCI, no single-cell scheduling, no CSS) and full buffer traffic model, with assumptions of utilizing saved CORESET RBs for PDSCH transmission.
· 1 source show the gain of PDSCH throughput is <1%, for 10 UEs per cell UE with 100% CA UE and full buffer traffic model without assumptions of utilizing saved CCE resources for PDSCH transmission.
· For 96 bits DCI payload of two-cell scheduling DCI, 
· 1 source show the gain of PDSCH throughput is 7.89%~10.92% with similar assumptions as provided for PDCCH payload of 108 bits.
· 1 source show the gain of PDSCH throughput is -0.31%~0.94% for combination4, 3.02%~3.11% for combination3, 1.90%~2.32% for combination2, 2.31%~2.44% for combination1, for per cell UE number in range of 10~20 with 100% CA UE (no UL DCI, no single-cell scheduling, no CSS) and full buffer traffic model, with assumptions of utilizing saved CORESET RBs for PDSCH transmission
· 1 source shows the gain of PDSCH throughput is 3.0%~8.1% for combination1 for per cell UE number of 10 with 100% CA UEs and full buffer traffic model, with assumptions of utilizing saved CORESET RBs for PDSCH transmission
· 1 source shows the gain of PDSCH throughput is 8.2%~22.4% for combination1, 27.3%~63.2% for combination3 for per cell UE number of 10 with 100% CA UEs and FTP 3 traffic model with packet size = 20Kbytes (combination1) and 12Kbytes (combination3), with assumptions of utilizing saved CORESET RBs for PDSCH transmission
· For 84 bits DCI payload of two-cell scheduling DCI, 
· One source shows the gain of PDSCH throughput is -13.4%~-8.7%, for 10 UEs per cell 100% CA UEs and full buffer traffic model without assumptions of utilizing saved CCE resources for PDSCH transmission and with shared FDRA/TDRA for two scheduled PDSCHs.
· 1 source shows the gain of PDSCH throughput is 3.0%~8.1% for combination1 for per cell UE number of 10 with 100% CA UEs and full buffer traffic model, with assumptions of utilizing saved CORESET RBs for PDSCH transmission
· 1 source shows the gain of PDSCH throughput is 8.2%~22.4% for combination1, 29.0%~68.4% for combination3 for per cell UE number of 10 with 100% CA UEs and FTP 3 traffic model with packet size = 20Kbytes (combination1) and 12Kbytes (combination3), with assumptions of utilizing saved CORESET RBs for PDSCH transmission
· One source shows there is no gain for 20MHz BW even for only PDSCH scheduling on 2 cells all the time (no single-cells scheduling, no UL, no CSS) and no loss due to UL DCI padding, with assumption of 84 or 132 bits of the two-cell scheduling DCI by applying the Shannon capacity formula to the CCE savings and normalizing by the total number of time-frequency resources per slot for the indicated BW of the scheduling cell.
· One source shows there is <2.5% gain for Combination 1 and no gain for Combination 2, with assumption that all saved PDCCH CCE resources can be reused for PDSCH, no scheduling flexibility is lost due to two-cell DCI, and assumption that 50% slots can benefit from using two-cell scheduling DCI. 96 bits payload size for the two-cell scheduling DCI is assumed. UL grants were also modelled by the source assuming that 1PUSCH per UE (no UL CA) is scheduled with a 60bit DCI with a 50% probability per slot.
· More detailed results and assumptions are listed in the excel tables included in R1-2102138.

RAN1#104b-e (Apr 2021)
Rapporteur Note: Topic was not discussed in this meeting
RAN1#105-e (May 2021)
Conclusion
Stop the RAN1 work on two-cell PDSCH scheduling via a single DCI for specification support in Rel-17 DSS
· Due to Rel-17 WID scope only focusing on two DL carriers within FR1, RAN1 did not study the potential benefits for more than 2 carriers for both UL and DL within FR1 and FR2.  
· It is up to RAN to decide whether or not the feature is studied/specified in Rel-18 with extension to more than 2 carriers for both UL and DL within FR1 and FR2.

2.1.2	Remaining Open issues
· Cross-carrier scheduling from SCell to PCell/PSCell
· Identify the procedures required to support cross-carrier scheduling from SCell to PCell/PSCell and agree on any associated spec updates.

2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
2.4.2	Remaining Open issues
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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