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1 Introduction
This document summarizes the discussions for email thread [107-e-NR-DSS-01] under agenda item 8.13.1 on Cross-carrier scheduling (from SCell to PCell) for the Rel17 WI on NR Dynamic spectrum sharing (DSS).
2. Discussion
2.1 Moderator Summary
Below is a short moderator summary based on tdocs [1-18] submitted for RAN1#107-e
[bookmark: _Hlk48495068]2.1.1	PDCCH monitoring and BD/CCE limits 
Following aspects were discussed related to PDCCH monitoring and BD/CCE limit handling when CCS from sSCell to PCell/PSCell is configured
2.1.1.1	Type B BD/CCE limits
1. Option A BD/CCE limit handling
· Issue related to UE is not required to monitor more than [ or ] PDCCH BD candidates per sSCell slot (in RAN1#106bis-e agreement for Option A)
· 
· [3],[8],[9],[10],[11],[17]
· 
· [2],[4],[5],[6],[13],[15]
· RRC parameter details for  (in RAN1#106bis-e agreement for Option A)
· Same vs. different values for BD and CCE limits 
· Same – [4],[8],[10],[13],
· Different – [16],[17]? (but from same set of values)
· Set of values
· [0.1, 0.2, 0.3, 0.4, 0.5] – [2]
· 1/6 or 1/8 granularity 3 bits – [10]
· 0.1,0.2 ,…0.9 for BD; 1/14,2/14,…13/14 for CCE – [16]
· [0.25 0.5 0.75] – [17]
· Additional values for s1, s2
· No additional values – [2],[3],[4],[8],[9],[13],[17]
· Additional values – [1],[7],[10],[14]
· s1=; s2=1- – [1]
· scaling factor  is additionally supported; ‘s1=, s2=0’ – [7]
· s1=1; s2=1 for different SCS – [10]
· s1=0.5; s2=0.5 – [14]
2. r16monitoringcapability
· Can be supported using Option A – [2]
· not configured on P(S)Cell and sSCell but can be on other SCells – [4], [10],
· if configured for monitoring on sSCell but not configured for monitoring on P(S)Cell, Rel16 span based PDCCH monitoring limits applied for scheduling from sSCell but for (s-p) scheduling, the additional per P(S)Cell slot limit is still applied – [16]
3. Multiple CORESET pools
· Can be supported using Option A – [2]
· not configured on P(S)Cell and sSCell (but can be on other SCells) – [10]
· When configured for P(S)Cell with multi-DCI-based multi-TRP, UE expects to be configured with CORESETPool on both P(S)Cell and sSCell – [13]
2.1.1.2	Type A PDCCH monitoring and BD/CCE limits
1. PDCCH monitoring and BD/CCE limits for Type A UE
· Based on Approach 1 (from Proposal 2v2-1 discussed in RAN1#106bis-e [19])
· [1],[5],[7],[13],[16],[17]
· Change ‘monitoring’ to ‘processing’ – [5]
· BD/CCE with  – [2]
· Based on Approach 2 (from Proposal 2v2-1 discussed in RAN1#106bis-e [19])
· [1],[4],[5],[6],[9],[10]?,[14],[18]
· BD/CCE handling
· Option B – [4]
· Option D (from Proposal 2v2-1 discussed in RAN1#106bis-e [19]) – [6]
· Option E (from Proposal 2v2-1 discussed in RAN1#106bis-e [19]) – [9]
· Option D+E – [10]
· UE capability to monitor PDCCH on only one of P(S)Cell and sSCell in a slot of the P(S)Cell – [10]
· When a UE is configured to monitor PDCCH in a same slot of the P(S)Cell on P(S)Cell and sSCell, the UE monitors PDCCH only on P(S)Cell – [10]
· Type A UE not specified
· [3],[10]?
2. Same BD/CCE handling for Type A and Type B
· [7],[8],[13]
3. Clarification on [slot/symbol] in RAN1#105e agreement
· per slot (of P(S)Cell) overlap is avoided – [4],[7],[8],[18]
4. non-fallback USS handling 
· Type A Supports non-fallback DCI format on PCell – [2],[7],[13]
2.1.1.3	General 
1. DCI Size matching
· RAN1#106bis-e Working assumption on CIF bits on P(S)Cell for DCI size matching between (p-p) and (s-p) DCI formats
· Confirm WA – [2],[10],[13],[15],[16]
· Add a note to WA e.g., “CIF bits are reserved” or “CIF bits only used for self-scheduling” – [2],[16]
· CIF bits on P(S)Cell set to same CIF value as used for sSCell to P(S)Cell scheduling – [7]
· Other aspects related to DCI size matching
· Other fields that may need alignment
· SCell dormancy Indication field? -- [4],[5],[16]
· TCI indication? -- [4],[5]
· 1 bit Padding to avoid size confusion with non-fallback? – [4]
· Change DCI size budget definition to per (scheduling cell, scheduled cell) pair from per scheduled cell in NR Rel-16 – [4]
· Align total DCI size of non-fallback DCI formats on P(S)Cell as the corresponding non-fallback DCI formats on sSCell that are used for sSCell to P(S)Cell scheduling – [5]
2. Handling when sSCell is deactivated/dormant/not available
· Additional mechanism -- [1], [2],[3],[4],[5],[7],[10],[12],[14],[15],[16]
· Additional SS sets (with non-fallback DCI formats, or fallback USS etc.) activated when sSCell is deactivated -- [1], [2],[3],[4],[5],[12],[14],[15],[16]
· Automatic recovery of BD/CCE budget when sSCell is deactivated – [2]
· sSCell deactivation triggers SSSG switch on P(S)Cell – [3],[7]
· Use Rel16 limits upon sSCell deactivation – [10],[14]?,
· Use  upon sSCell deactivation – [7]
· Use new sSCell indicated via DCI when current sSCell is deactivated – [14]
· No additional mechanism – [6]?, [17]
3. unaligned CA on sSCell
· Supported – [16]
· Not supported – [10]
4. SCS restrictions (discuss in UE features?)
· 15/30/60kHz P(S)Cell SCS as UE capability – [4]
· Only 15kHz SCS on P(S)Cell – [17]
5. Impact on #DL and UL unicast DCI per monitoring occasion/span – [2], [5], [11], [18] (discuss in UE features)
6. DCI format 2_5 follows Rel16 – [9],[11],[14]
2.1.2	Search Space configuration
1. Handling of ‘linked search space sets’ 
· Additional handling -- [3],[4],[9],[16]
· new RRC IE in the PDCCH-Config of the PCell to identify the linked search space – [3]
· ‘light config’ implies linked SS set which is not used for P(S)Cell self-scheduling – [4]
· monitoringSlotPeriodicityAndOffset, duration, monitoringSymbolsWithinSlot can also be configured on P(S)Cell and can be monitored on P(S)Cell when sSCell is deactivated or dormant – [9]
· Separate config of UL and DL DCI formats – [16]
· No additional handling – [10] 
· Fully reuse Rel16 linking – [10]
2. SCell to PCell scheduling configured per USS set – [9],[14]
2.1.3	Other aspects
1. [bookmark: _Hlk87477335]Dynamic activation/deactivation of sSCell to P(S)Cell scheduling – [2]
2. Whether sSCell can be unlicensed band? – [12] (No special handling specified for unlicensed, UE capability indication if any can be covered as part of UE features discussion?)
3. BFR/RLF enhancement? – [4]

2.1.4	TPs/ Spec text proposals
1. 38.214: clarify the definition of ‘symbol i’ in OOO handling when P(S)Cell and sSCell have different SCS – [7]
2. 38.213: Proposal to capture BD/CCE limits to result as integer values – [17]
3. 38.213: TP for overbooking handling – [18]
Below are some proposals for discussion
2.2	Proposals
Proposal 1
· For Option A BD/CCE limit handling agreed in RAN1#106bis-e
· 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

Companies are requested to indicate their view on the above proposal in the Table below
	Company Name
	Support/Not support
	Comments (Proposal 1)

	Moderator notes
	
	Above proposal taking into account discussions so far and inputs from different companies summarized in point 1 of section 2.1.1.1. The issue has been discussed for previous two meetings. Lower of the two limits is proposed as starting point to attempt to reach agreement.

	Nokia, NSB
	Support
	

	Apple
	Support
	



Discussion Point 2 (RRC impact)
· For Option A BD/CCE limit handling agreed in RAN1#106bis-e
· Value of parameter  for BD limit handling is configured via RRC from a set of
· Alt 1: 4 possible values
· Alt 2: 8 possible values  
· Alt 3: 16 possible values 
Companies are requested to indicate their view on the above discussion point in the Table below
	Company Name
	Preferred Alternative(s)
	Comments (Discussion Point 2)

	Moderator notes
	
	Company inputs so far are summarized in point 1 of section 2.1.1.1. Please indicate your preferred alternative and (if any) specific preferred values for the possible set.

	Nokia, NSB
	Alt2
	Slight preference

	Apple
	
	No strong preference



Discussion Point 3 (RRC impact)
· For Option A BD/CCE limit handling agreed in RAN1#106bis-e
· For CCE limit handling (i.e., scaling of maximum number of non-overlapping CCEs)
· Alt 1: same parameter  agreed for BD limit handling is used
· Alt 2: Separate parameter  can be configured. Possible set of values for   and  is same
· Alt 3: Separate parameter  can be configured. Possible set of values for   and  can be different
Companies are requested to indicate their view on the above discussion point in the Table below
	Company Name
	Preferred Alternative(s)
	Comments (Discussion Point 3)

	Moderator notes
	
	Company inputs so far are summarized in point 1 of section 2.1.1.1. Please indicate your preferred alternative and (if any) specific preferred values for the possible set.

	Nokia, NSB
	Alt1
	There is some merit in having different CCE and BD distribution, but due to simplicity we prefer having this the same.

	Apple
	Alt1
	



Discussion Point 4 (RRC impact?)
· For Option A BD/CCE limit handling agreed in RAN1#106bis-e 
· For determining  and  
· Alt 1: Only (s1=1, s2=0) are used and additional values are not supported
· Alt2: Values other than (s1=1, s2=0) can be used. Additional values for (s1, s2) are configured via RRC
Companies are requested to indicate their view on the above discussion point in the Table below
	Company Name
	Preferred Alternative(s)
	Comments (Discussion Point 4)

	Moderator notes
	
	Company inputs so far are summarized in point 1 of section 2.1.1.1. Please indicate your preferred alternative and if Alt 2 is preferred please provide (if any) specific preferred values.

	Nokia, NSB
	Alt1
	Slight preference in order to reduce cases to discuss when we haven’t identified a clear need for other values.

	Apple
	Alt1
	



Proposal 5 
· Down-select from following approaches for PDCCH monitoring and BD limit handling for Type A UE
· Possible Approach 1
· BD/CCE limits for Type B UEs are applicable for all Ues supporting cross-carrier scheduling from sSCell to P(S)Cell
· Additional simplifications to PDCCH monitoring can be discussed during UE capabilities discussions including the following
· Type A UE as per RAN1#105-e agreement and
· simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell’ 
· Type A UE as per RAN1#105-e agreement and
· no simultaneous monitoring between ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’ 
· simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC not scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’
· Possible Approach 2 
· All Ues (supporting cross-carrier scheduling from SCell to Pcell) can be configured with Type 0/0A/1/2/CSS sets on P(S)Cell that overlap with sSCell USS sets (for P(S)Cell scheduling)
· Type A Ues drop the USS set(s) on sSCell (for P(S)Cell scheduling) that overlap in same [symbol/slot] as Type 0/0A/1/2/CSS sets on P(S)Cell
· Separate UE capability is introduced for the Type A Ues
· BD/CCE limit for Type A UE is based on one of the following approaches (selected in RAN1#107-e)
· Option B (discussed earlier for Type B Ues)
· Option D
· In a slot, if the PDCCH candidates are only configured on P(S)Cell, the BD/CCE limit on this slot is determined based on the P(S)Cell configurations
· In a slot, if the PDCCH candidates are configured only on sSCell, the BD/CCE limit on this slot is determined based on the sSCell configurations
· The limit of Rel-16 UE capability is applied without further restrictions
· Option E
· No per-slot change in  and 

Companies are requested to indicate their view on the above Proposal in the Table below
	Company Name
	Comments (Proposal 5)

	Moderator notes
	Continuation of discussion from RAN1#106bis-e Proposal 2v2-1 [19]. Inputs to current meeting are summarized in section 2.1.1.2 point 1.
If possible, down-selection can be discussed in one of the GTW sessions. Please indicate if any further clarifications are needed

	Nokia, NSB
	If the Type B UE can be agreed to be the sole UE type, this discussion could be bypassed.
If we keep the Type A UE, then approach #1 should be selected. If we select approach #2, it opens up additional questions to resolve.

	Apple
	We prefer approach 1



Discussion Point 6 
· For the handling of DCI formats 0_1,1_1,0_2,1_2 on P(S)Cell for Type A UE, please provide your view on Option 1 vs. Option 2 below
· Option 1
· Monitoring of USS sets for DCI formats 0_1,1_1,0_2,1_2 on P(S)Cell is supported for Type A UE (from RAN1#105-e agreement) configured for sSCell to P(S)Cell scheduling
· Option 2
· Monitoring of USS sets for DCI formats 0_1,1_1,0_2,1_2 on P(S)Cell is optionally supported for Type A UE (from RAN1#105-e agreement) configured for sSCell to P(S)Cell scheduling
· Type A1: Type A UEs indicating support
· Type A2: Type A Ues not indicating support
Companies are requested to indicate their view on the above discussion point in the Table below
	Company Name
	Preferred Option
	Comments (Discussion Point 6)

	Moderator notes
	
	Continuation of discussion from RAN1#106bis-e Proposal 2v3-2 [19]. Inputs to current meeting are summarized in section 2.1.1.2 point 4.
Please indicate your Option alternative and your view on WA from RAN1#104 wrt. Your preferred Option.

	Nokia, NSB
	Option 1
	This is a fairly single-dimensional feature and we strongly oppose making some sub-UE types. We can pre-empt this discussion by agreeing that there is no Type A UE at all.

	Apple
	Option 2
	Again, USS on P(S)Cell is supported for Type A UE. 
The question is whether it is mandatory or not for Type A UE. 
If the direction is to make this mandatory for the UE, this is trying to revert the previous WA which we object,



Proposal 7
· Confirm the WA from RAN1#106bis-e with addition of below Note (shown in blue)
Working Assumption
· [bookmark: _Hlk87469634]When CIF for sSCell to PCell cross-carrier scheduling is configured, non-fallback DCI formats on P(S)Cell include same number of CIF bits as the corresponding non-fallback DCI formats on sSCell that are used for sSCell to P(S)Cell scheduling 
· Note: per RAN1#102-e agreement, when sSCell to P(S)Cell scheduling is configured for the UE, cross-carrier scheduling from P(S)Cell to another cell is not allowed. The CIF bits included in non-fallback DCI formats on P(S)Cell are considered reserved.

Companies are requested to indicate their view on the above proposal in the Table below
	Company Name
	Support/Not support
	Comments (Proposal 7)

	Moderator notes
	
	Inputs from different companies summarized in point 1 of section 2.1.1.3. 

	Nokia, NSB
	Support
	This would seem to be needed to align the DCI sizes.

	Apple
	Support
	



Discussion Point 8
· What clarifications (if any) are needed for below bit-fields to align size between ‘non-fallback DCI formats used for P(S)Cell self-scheduling’ and ‘non-fallback DCI formats used for P(S)Cell scheduling via CCS from sSCell’
· SCell dormancy Indication
· Transmission configuration indication 
· “1 bit padding bit in DCI 0_1 and DCI 1_1 according to DCI size alignment procedure step 2 when the size of DCI 0_1 or DCI 1_1 in a USS is equal to the size of DCI 0_0/1_0 in another USS” (discussed in [4])
· What clarifications (if any) are needed for DCI size matching procedures in the specs?
Companies are requested to indicate their comments on above discussion point in the Table below
	Company Name
	Comments (Discussion Point 8)

	Moderator notes
	Inputs from different companies summarized in point 1 of section 2.1.1.3. 

	
	



Discussion Point 9 (RRC impact?)
· For UEs configured for cross-carrier scheduling from sSCell to P(S)Cell, please indicate your view on whether a mechanism to enable monitoring of additional PDCCH monitoring candidates/DCI formats on P(S)Cell when sSCell is deactivated should be supported for the following cases 
· Case 1: Supported for Type A Ues
· Case 2: Supported for Type A and Type B Ues
· Case 1: Supported only for Type A2 Ues (as described in discussion point 6)
· Note: The additional PDCCH monitoring candidates/DCI formats are not monitored on P(S)Cell when sSCell is activated
· Also, please indicate your preference for the detailed mechanism 
· M1: Additional SS sets monitored on P(S)Cell when sSCell is deactivated and not monitored when sSCell is activated
· M2: SSSG switch on P(S)Cell triggered when sSCell is deactivated/activated
· M3: Scaling factor  not applied for BD limit computation and overbooking handling on P(S)Cell, when sSCell is deactivated
Companies are requested to indicate their comments on above discussion point in the Table below
	Company Name
	Comments (Discussion Point 9)

	Moderator notes
	Continuation of discussion from RAN1#106bis-e Proposal 6 [19]. Inputs from different companies summarized in point 2 of section 2.1.1.3.  

	Nokia, NSB
	This should be supported by all UE types.
Prefer M1, M2 could be considered. M3 would not work if the BDs are not allowed to overlap when sSCell is active, and in this case scaling would not introduce new monitoring occasions freed from sSCell.

	Apple
	The WI is created to address the DSS issue in which the CRS persistently exits in LTE cell 
Towards the end of this WI, people start to design a system assuming there is no scheduling restriction on NR P(S)Cell due to LTE CRS.
We are wondering which part is to address to true deployment concern. We prefer to minized any effort on sSCell dormancy and deactivation and make it UE optional feature. We do not want to implement a complicate feature, but in the end, NW just turns it on and off and not sure whether there is a need for the feature or not. 



Discussion Point 10
· Please indicate your preference from below alternatives related to ca-SlotOffset for sSCell
· Alt1: case when sSCell is configured with non-zero ca-SlotOffset is supported as UE capability
· Alt2: case when sSCell is configured with non-zero ca-SlotOffset is not supported 
Companies are requested to indicate their comments on above discussion point in the Table below
	Company Name
	Preferred Alternative
	Comments (Discussion Point 10)

	Moderator notes
	
	Continuation of discussion from below conclusion in RAN1#106bis-e
Conclusion
· A UE configured for cross-carrier scheduling from SCell to P(S)Cell can also be configured with unaligned CA (i.e., using  ca-SlotOffset ), and a non-zero value for ca-SlotOffset can be configured at least for SCells other than the sSCell
· FFS: Whether case when sSCell is configured with non-zero ca-SlotOffset is supported and any associated capability signalling
· Note: No additional L1 spec impact related to ca-SlotOffset had been identified


	Nokia, NSB
	
	Support for ca-SlotOffset UE capability already exists. We do not see any need for a new UE capability to support the feature when sSCell is the scheduling cell.

	Apple
	Alt2
	



Discussion Point 11
· Please indicate your preference from below alternatives related to r16monitoringcapability
· Alt1: When CCS from sSCell to P(S)Cell is configured for the UE, 
· r16monitoringcapability is not configured for PDCCH monitoring on P(S)Cell and not configured for PDCCH monitoring on sSCell; 
· r16monitoringcapability can be configured for PDCCH monitoring on SCells other than sSCell
· Alt2: When CCS from sSCell to P(S)Cell is configured for the UE, 
· r16monitoringcapability is not configured for PDCCH monitoring on P(S)Cell; but can be configured for PDCCH monitoring on sSCell 
· Rel16 span based PDCCH monitoring limits are applied for scheduling from sSCell but for sSCell to P(S)Cell scheduling, the additional per P(S)Cell slot limit is still applied
· r16monitoringcapability can be configured for PDCCH monitoring on SCells other than sSCell
Companies are requested to indicate their comments on above discussion point in the Table below
	Company Name
	Comments (Discussion Point 11)

	Moderator notes
	Company inputs are summarized in point 2 of section 2.1.1.1.

	Apple
	We prefer Alt 1.



Discussion Point 12
· Please indicate your preference from below alternatives related to multiple CORESET pools
· Alt1: When CCS from sSCell to P(S)Cell is configured for the UE, 
· Multiple CORESET pools are not configured for PDCCH monitoring on P(S)Cell and not configured for PDCCH monitoring on sSCell; 
· Other SCells can be configured with multiple CORESET pools
· Alt2: When CCS from sSCell to P(S)Cell is configured for the UE, and when UE is configured for P(S)Cell with multi-DCI-based multi-TRP PDSCH scheme, UE expects to be configured with CORESETPool on both P(S)Cell and sSCell.
Companies are requested to indicate their comments on above discussion point in the Table below
	Company Name
	Comments (Discussion Point 12)

	Moderator notes
	Company inputs are summarized in point 3 of section 2.1.1.1.

	Apple
	Alt 1



Discussion Point 13 (RRC impact?)
· Please provide your views on below proposed enhancements
· P1: Introduce a new RRC IE in the PDCCH-Config of the PCell to identify the linked search space when CCS from sSCell to PCell is configured – [3]
· P2: monitoringSlotPeriodicityAndOffset, duration, monitoringSymbolsWithinSlot can also be configured on P(S)Cell and can be monitored on P(S)Cell when sSCell is deactivated or dormant – [9]
· P3: whether a P(S)cell search space is cross-carrier linked to another (scheduling) search space having the same searchSpaceId in sScell, is implicitly determined by whether a light configuration (including only searchSpaceId and nrofCandidates) is provided to the P(S)cell search space – [4]
· P4: For CCS from sSCell to P(S)Cell, configuration of individual UL/DL DCI format(s) (e.g., only DCI format 0-1, only DCI format 1-1) is supported as part of the corresponding search space set configuration – [16]
· P5: CCS from sSCell to PCell is configured per USS set -- [9],[14]
· P6: Dynamic activation/deactivation of sSCell to P(S)Cell scheduling – [2]
Companies are requested to indicate their comments on above discussion point in the Table below
	Company Name
	Comments (Discussion Point 13)

	Moderator notes
	


	Nokia, NSB
	Support P1
Support P2



Discussion Point 14
Please use table below to provide any general/additional comments 
	Company Name
	General/additional Comments

	
	

	
	



3 Conclusions
TBD
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5 Annex A – Agreements from previous meetings
Agreements from RAN1#102-e
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

Agreements from RAN1#103-e
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’

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:
· 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
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)
· [bookmark: _Hlk72981840][bookmark: _Hlk72859933]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: 
· [bookmark: _Hlk72302031][bookmark: _Hlk72859368]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: 
· [bookmark: _Hlk72302558]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)

Agreements from RAN1#104-e
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

Agreements from RAN1#104b-e
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

Following was captured in RAN1 Chairman notes 
For RAN1#105-e, companies are encouraged to consider:
· Further discuss PDCCH monitoring and BD/CCE limit handling in RAN1#105e considering below BD/CCE limit handling options
· Option A
· At least when P(S)Cell SCS is not higher than sSCell SCS, PDCCH monitoring candidates on P(S)Cell and/or sSCell are configured such that max of (x1(m1)+x2(m1))+max of y(m2) corresponding to any P(S)Cell slots m1 and m2 is less than or equal to Z1
· At least the case of Z1 = 44 is supported for P(S)Cell SCS 15kHz
· FFS if Z1 larger than above can also be supported based on UE capability (e.g. similar to BDFactorR in Rel16)
· FFS signalling details on how the limit Z1 is realized, e.g.
· RRC configured BD limit/scaling factor-based limit for max(x1(m)+x2(m))
· Separate RRC configured BD limits/scaling factor-based limits for max(x1(m)+x2(m)) and max(y(m)) 
· separate BdfactorR for P(S)Cell and sSCell
· SS configuration-based BD limit for max(x1(m)+x2(m)) and max(y(m))
· RRC configured BD limit/scaling factor-based limit for max(x1(m)+x2(m))+ max(y(m))
· Counting ‘sSCell-to-P(S)Cell’ scheduling as an additional scheduling cell with numerology given by sSCell numerology in determining the BD/CCE limits
· FFS reference SCS to use when P(S)Cell has higher SCS than sSCell (if supported)
· For sSCell scheduling P(S)Cell, the UE is not required to monitor on the active DL BWP with SCS configuration  of the sSCell more than PDCCH candidates per slot of sSCell.
· FFS how limit is computed and applied when CCS from sSCell to P(S)Cell is configured
· Option B
· At least when P(S)Cell SCS is not higher than sSCell SCS, For P(S)Cell slot m, PDCCH monitoring candidates on P(S)Cell and/or sSCell are configured such that x1(m)+x2(m)+y(m) is less than or equal to BD limit Z2
· At least the case of Z2 = 44 is supported for P(S)Cell SCS 15kHz
· FFS if Z2 larger than above can also be supported based on UE capability (e.g. similar to BDFactorR in Rel16)
· max of (x1(m1)+x2(m1)) + max of y(m2) corresponding to any P(S)Cell slots m1 and m2 can is allowed to be larger than BD limit Z2
· FFS signalling details on how the limit Z2 is realized 
· FFS reference SCS to use when P(S)Cell has higher SCS than sSCell (if supported)
· For sSCell scheduling P(S)Cell, the UE is not required to monitor on the active DL BWP with SCS configuration  of the sSCell more than PDCCH candidates per slot of sSCell.
· FFS how limit is computed and applied when CCS from sSCell to P(S)Cell is configured
· Option C
· PDCCH monitoring candidates on P(S)Cell are configured such that max of (x1(m1)+x2(m1)) is less than or equal to Z3
· Z3 is derived by the PDCCH monitoring capability of PCell
· PDCCH monitoring candidates on sSCell are configured such that max of y(m2) is less than or equal to Z4
· Z4 is derived by the PDCCH monitoring capability of sSCell
· FFS details to define Z3 and Z4, e.g.
· Separate RRC configured BD limits/scaling factor-based limits for max(x1(m)+x2(m)) and max(y(m))
· For sSCell scheduling P(S)Cell, the UE is not required to monitor on the active DL BWP with SCS configuration  of the sSCell more than Z4 PDCCH candidates per slot of sSCell
· [bookmark: _Hlk72304823]Note
· x1(m) is #BDs for PDCCH CSS(s) candidates monitored on P(S)Cell slot m 
· x2(m) is #BDs for PDCCH USS(s) candidates monitored on P(S)Cell slot m 
· y(m) is #BDs for PDCCH USS(s) candidates monitored on sSCell in all sSCell slot(s) that overlap slot m of P(S)Cell
· USS(s) => USS(s) that can schedule PDSCH/PUSCH on P(S)Cell)


Agreements from RAN1#105-e
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

Discuss further in RAN1#106-e:
· For at least Type B UE, downselect from one of the BD/CCE limit handling options below 
· [based on Option A/C] When 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 ()
· On P(S)Cell (for self-scheduling)
· UE is not required to monitor more than  PDCCH BD candidates per P(S)Cell slot 
· UE is not required to monitor more than
· Alt1
·   PDCCH BD candidates per P(S)Cell slot
· Alt2
·  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 slot of sSCell
· UE is not required to monitor more than
· Alt1
·   PDCCH BD candidates per P(S)Cell slot 
· Alt2:
·  PDCCH BD candidates per P(S)Cell slot 
· At least case of  is supported.
· FFS case of   
· FFS multi-TRP case
· FFS following
· Selection between Alt1 vs. Alt2 above
· Whether separate  and   are configured by RRC or if  and only   is configured
· How the PDCCH BD candidates are distributed between multiple sSCell slots overlapping a P(S)Cell slot when and whether the BD limits for sSCell are specified per sSCell slot or per P(S)Cell slot
· [based on Option B] When UE is configured for CCS from sSCell to P(S)Cell and when when P(S)Cell SCS () is less than or equal to sSCell SCS ()
· On P(S)Cell (for self-scheduling)
· UE is not required to monitor more than  PDCCH BD candidates per slot of P(S)Cell 
· On sSCell (for cross-carrier scheduling to P(S)Cell)
· UE is not required to monitor more than  PDCCH BD candidates per slot of sSCell
· Considering both PDCCH BD candidates for P(S)Cell self-scheduling on P(S)Cell and PDCCH BD candidates for sSCell to P(S)SCell cross-carrier scheduling on sSCell
· UE is not required to monitor more than
· Alt 1
·  PDCCH BD candidates per P(S)Cell slot 
· Alt 2
·  PDCCH BD candidates per P(S)Cell slot
· FFS: selection between Alt-1 and Alt-2
· FFS: whether/how the definition of  or is modified compared to Rel16 when UE is configured with CCS from sSCell to P(S)Cell

Agreements from RAN1#106-e
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

Agreements from RAN1#106b-e
Agreement
Option A is supported in Rel-17
· 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, ]
· Option A
· 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
· UE is additionally not required to monitor more than  PDCCH BD candidates per P(S)Cell slot
·   is based on RRC configuration 
·   is used for P(S)Cell overbooking procedure
· When determining  and  
· P(S)Cell self-scheduling is counted by applying scaling factor s1 
· sSCell to P(S)Cell scheduling is counted additionally (assuming SCS of sSCell) by applying scaling factor s2
· s1=1 and s2=0, FFS other s1 and s2
·   and  are based on RRC configuration
· FFS: additional constraints on s1 and s2 e.g., 1 ≤ s1+s2 ≤ 2 or s1 + s2  1
· Note:  is as in Rel16 
· UE capability/incapability indication for below to be discussed as part of UE features discussion
· 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
· Same approach as above is used for CCE limits
· FFS: Separate vs. same RRC configured scaling factors (corresponding to ) for BD and CCE limits.
· When P(S)Cell SCS () is larger than sSCell SCS (), for CCS from sSCell to P(S)Cell and, it is not supported Rel-17 DSS.

Conclusion
· When sSCell to PCell cross-carrier scheduling is configured, DCI format 2_6 (if configured) is monitored only on P(S)Cell
 
Working Assumption
· When CIF for sSCell to PCell cross-carrier scheduling is configured, non-fallback DCI formats on P(S)Cell include same number of CIF bits as the corresponding non-fallback DCI formats on sSCell that are used for sSCell to P(S)Cell scheduling 

Conclusion
· A UE configured for cross-carrier scheduling from SCell to P(S)Cell can also be configured with unaligned CA (i.e., using  ca-SlotOffset ), and a non-zero value for ca-SlotOffset can be configured at least for SCells other than the sSCell
· FFS: Whether case when sSCell is configured with non-zero ca-SlotOffset is supported and any associated capability signalling
· Note: No additional L1 spec impact related to ca-SlotOffset had been identified

Conclusion
· When CCS from sSCell to P(S)Cell is configured for a UE
· monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot, duration for the PDCCH monitoring candidates monitored on sSCell as determined per Rel16 SS linking approach

Agreements from “UE features for DSS” Agenda Item
Agreement
The agreements listed in Section 6 of R1-2109917 are endorsed.
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