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[bookmark: _Toc131674066]Introduction
This contribution discusses the remaining issues related to the following work items:
· Multicarrier Enhancements WI
· Multi-cell scheduling with a single DCI objective
· Uplink Tx Switching for up to 4 bands objective
· BWP without restriction
· DSS enhancements
· NR PDCCH overlapped with LTE CRS objective

[bookmark: _Toc131674067][MC_enh] Multicarrier Enhancements
[bookmark: _Toc131674068]Multi-cell scheduling with a single DCI
In here we provide discussions on the following two issues on multi-cell PUSCH/PDSCH scheduling: 
· In Section 2.1.1, we discuss the open issue of the handling of the reference cell being dormant / DRX / deactivated (with 38.213 impact)
· In Section 2.1.2, we discuss the suggested RRC configuration structure to configure Multi-cell PUSCH/PDSCH scheduling 

Please note, that the descriptions here use the final DCI format name for 0_X/1_X as ‘DCI format 0_3/1_3’ which is also to be used in RAN1 specifications. 

[bookmark: _Toc131674069]Multi-cell DCI operation for inactive or dormant cells
The decisions on the search space configuration for the multi-cell PDSCH/PUSCH scheduling are place, but one thing that would still need to be decided (as discussed by some companies in their earlier contributions) is the handling of a cell being inactive / dormant. 
For the scheduling cell specifically, we don’t think any further decisions would be needed as the same assumptions as for cross-carrier scheduling can be used (as we are building the multi-cell DCI scheduling framework on top of the NR cross-carrier scheduling framework). 
Observation 2.1: The existing handling of a scheduling cell being inactive / dormant for cross-carrier scheduling can be directly applied to multi-cell DCI scheduling using DCI formats 0_3/1_3.   
But what still needs considerations / RAN1 decisions is the handling of 
· the reference cell being dormant / inactive in terms of multi-cell DCI monitoring and 
· the scheduling assumption if a cell within a set of cells being dormant/ inactive

First, on the monitoring in case the reference cell being dormant / inactive, we think the monitoring for the multi-cell DCI could simply be continued, as the gNB has to take the configured DCI format 0_3 / 1_3 monitoring anyhow into account when configuring the multi-cell DCI operation. If i contrast, the UE would not be monitoring if the reference cell is dormant / inactive, energy saving features such as cell dormant mode or DRX could never be efficiently used in operation. 
Proposal 2.1: If the reference cell of a set of cells is dormant/inactive, the UE continues to monitor for the multi-cell DCI 0_3/1_3 for the set of cells and the BDs / CCEs / DCI size of DCI 0_3/1_3 are still counted on the reference cell (38.213 impact). 
Now looking at the scheduling assumption for dormant / inactive cells within a set of cells, two basic Options can be considered: 
· Option 1: The UE does not expect to be scheduled by the DCI format 0_3/1_3 on cells being dormant / inactive. 
· Option 2: The UE neglects scheduling information in DCI format 0_3/1_3 which would schedule PUSCH/PDSCH on cell being inactive / dormant
· The corresponding HARQ-ACK information / feedback is omitted or NACK is to be mapped 

Clearly Option 2 would leave more freedom for the gNB but will also increase the specification complexity (and may require further decision in terms of e.g. HARQ-ACK handling). Considering that we very late already, the simplest thing would be to go for Option 1. 
Proposal 2.2: The UE does not expect to be scheduled by the DCI format 0_3/1_3 for PDSCH / PUSCH on cells being dormant / inactive (38.213 impact). 

[bookmark: _Toc131674070]RRC parameters for Multi-cell DCI
In here we provide our input on how we think the RRC parameter structure for the multi-cell PDSCH/PUSCH scheduling should be set up. This is a modified version of Sec. 5 of our earlier contribution on MC-DCI scheduling in R1-2300365. 
Clearly this cannot be done as part of any cell specific configuration overall, as at least the set of cells would need to be defined within e.g. the PUCCH group. The cleanest would be to have this as part of the PhysicalCellGroupConfig to define the overall operation (including the set of cells, co-scheduled cell table, TDRA tables, Type 1 or Type 2 for certain DCI fields, etc.) here and then only have the search space configuration on one of the cells. 
Proposal 2.3: The baseline multi-cell DCI configuration is to be done as part of the PhysicalCellGroupConfig configuration. 
Within that, there seems to be a need to consider the following logically:
· Multiple ‘set of cells’ could be configured with the cell group (if supported) – list of set of cells
· For each set of cells: 
· Cell set specific configurations, such as list of serving cells, scheduling cell (in case of more than one set of cells), n_CI, etc.
· Configuration if DCI format 0_3, DCI format 1_3 or both are supported for the set of cells - see the related discussions in Sec. 2.2
· For DCI format 0_3
· DCI format 0_3 specific configuration (if applicable)
· Such as priorityIndicatorDCI-0-X presence, table for indication of scheduled cells, ... 
· Type 1B field configurations for some DCI fields
· Such as Type 1B tables for TDRA, SRS request, .... 
· Type 3 fields: Configuration between Type 1A or Type 2 for some DCI fields 
· Such as for Antenna port(s),...
· For DCI format 1_3
· DCI format 1_3 specific configuration (if applicable)
· Such as priorityIndicatorDCI-1-X presence, table for indication of scheduled cells, ... 
· Type 1B field configurations
· Such as Type 1B tables for TDRA, Rate matching indicator,.... 
· Type 3 fields: Configuration between Type 1A or Type 2 for some DCI fields
· Such as for Antenna port(s), Precoding information and number of layers,...


Therefore, an example structure of the baseline RRC parameter configuration could be looking like: 
Proposal 2.4: Apply the following RRC configuration structure for the configuration of multi-cell DCI scheduling: 
	Within PhysicalCellGroupConfig:
% List of set of cells for the primary and secondary PUCCH group
MC-DCI-SetofCellsToAddModList-r16 SEQUENCE (SIZE(1..4)) OF MC-DCI-SetofCells
MC-DCI-SetofCellsSecondaryToAddModList-r16 SEQUENCE (SIZE(1..4)) OF MC-DCI-SetofCells

% Definition of the parameters applicable for a set of cells as well as the DCI format 0_3/1_3 specific parameters (which are per set of cells)
MC-DCI-SetofCells ::= SEQUENCE {
ListofCells  SEQUENCE (SIZE(2..4)) OF ServCellIndex
... and other possible generic configurations for the set of cells such as scheduling cell (in case of more than one set of cells), n_CI, ...
DCI-0-3              OPTIONAL
DCI-1-3              OPTIONAL
}

% Definition of the parameters applicable for a set of cells as well as the DCI format 0_3/1_3 specific parameters (which are per set of cells)
DCI-0-X ::= SEQUENCE {
priorityIndicatorDCI-0-3       ENUMERATED {enabled}
... and other DCI format 0_X specific configuration similarly such as table for indication of co-scheduled cells, rgb size, ... 

pusch-TimeDomainAllocationListDCI-0-3 ::= SEQUENCE (SIZE(1..256)) OF PUSCH-TimeDomainResourceAllocationDCI-0-3
PUSCH-TimeDomainResourceAllocationDCI-0-3 ::= SEQUENCE (SIZE (2..4) of INTEGER (0... maxNrofUL-Allocations-r16 -1)
.... and other Type 1 B DCI field specific configurations similarly 

AntennaPorts_presence     ENUMERATED {common, cell-spec}
.... and for other Type 2 / Type 1A (i.e. common or cell-specific) DCI field configurations similarly
}


DCI-1-3 ::= SEQUENCE {
priorityIndicatorDCI-1-3       ENUMERATED {enabled}
... and other DCI format 1_3 specific configuration similarly, such as table for indication of co-scheduled cells,...

pdsch-TimeDomainAllocationListDCI-1-3 ::= SEQUENCE (SIZE(1..256)) OF PDSCH-TimeDomainResourceAllocationDCI-1-3
PDSCH-TimeDomainResourceAllocationDCI-1-3 ::= SEQUENCE (SIZE (2..4)) of INTEGER (0... maxNrofDL-Allocations-1)
.... and other Type 1 B DCI field specific configurations similarly

AntennaPorts_presence     ENUMERATED {common, cell-spec}
.... and for other Type 2 / Type 1A (i.e. common or cell-specific) DCI field configurations similarly
}




Attached to this contribution, we provide input to the overall RRC parameter discussion in terms of a draft RRC parameter sheet for the multi-cell PDSCH/PUSCH scheduling, which is structured based on the logic discussed above. 

Proposal 2.5: Take the draft RRC parameter sheet attached to this contribution into account in the RRC parameter discussions during RAN1#112bis-e. 

[bookmark: _Toc131674071]Uplink Tx Switching for up to 4 bands
While from functional perspective UL Tx Switching for up to 4 bands is practically complete, one open question still calls for a RAN1 agreement: The integration of SUL and CA.
When looking at RAN#96 guidance to RAN1, that apparently did not get updated in RAN#97 RAN1 should focus on:
[RP-221880]:
	RAN provides following guidance to RAN1/2/4.
· If Rel-18 UL Tx switching is supported, 
· RAN1/2/4 shall work focus on defining necessary mechanisms and requirements for UL Tx switching across 3 or 4 different bands at least for following scenarios during Rel-18 timeframe in Q3 2022
· Inter-band UL-CA Option 1 (i.e., switched UL) and Option 2 (i.e., dual UL) without SUL band
· Inter-band UL CA Option 1 (i.e., switched UL) for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)
· UL CA framework where UL CA is performed between NULs according to current RAN4 specifications should not be changed
· Note: switching across any band in this scenario is not precluded
· Intra-band two contiguous aggregated carriers within one non-SUL band out of 3 or 4 bands
· OtherFurther check additional scenarios as below can be discussed in RAN4#104e and RAN#97e, e.g.,
· {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}
· Simultaneous transmission across 2 bands in {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s) (excluding simultaneous transmission between SUL and corresponding NUL)
Mechanisms/requirements should not introduce restrictions on what were already supported in current specifications for UL Tx switching



Based on the RAN#96 guidance, we are making the following proposal:
Proposal 2.6: For Uplink Switching band combinations including a cell with a SUL carrier, the UE does not simultaneously transmit on two bands.

[bookmark: _Toc131674072]Conclusion
The discussions on R18 multi-carrier enhancements in Section 2 can be summarized in the following related proposals and observations: 
Observation 2.1: The existing handling of a scheduling cell being inactive / dormant for cross-carrier scheduling can be directly applied to multi-cell DCI scheduling using DCI formats 0_3/1_3.   
Proposal 2.1: If the reference cell of a set of cells is dormant/inactive, the UE continues to monitor for the multi-cell DCI 0_3/1_3 for the set of cells and the BDs / CCEs / DCI size of DCI 0_3/1_3 are still counted on the reference cell (38.213 impact). 
Proposal 2.2: The UE does not expect to be scheduled by the DCI format 0_3/1_3 for PDSCH / PUSCH on cells being dormant / inactive (38.213 impact). 
Proposal 2.3: The baseline multi-cell DCI configuration is to be done as part of the PhysicalCellGroupConfig configuration. 
Proposal 2.4: Apply the following RRC configuration structure for the configuration of multi-cell DCI scheduling: 
	Within PhysicalCellGroupConfig:
% List of set of cells for the primary and secondary PUCCH group
MC-DCI-SetofCellsToAddModList-r16 SEQUENCE (SIZE(1..4)) OF MC-DCI-SetofCells
MC-DCI-SetofCellsSecondaryToAddModList-r16 SEQUENCE (SIZE(1..4)) OF MC-DCI-SetofCells

% Definition of the parameters applicable for a set of cells as well as the DCI format 0_3/1_3 specific parameters (which are per set of cells)
MC-DCI-SetofCells ::= SEQUENCE {
ListofCells  SEQUENCE (SIZE(2..4)) OF ServCellIndex
... and other possible generic configurations for the set of cells such as scheduling cell (in case of more than one set of cells), n_CI, ...
DCI-0-3              OPTIONAL
DCI-1-3              OPTIONAL
}

% Definition of the parameters applicable for a set of cells as well as the DCI format 0_3/1_3 specific parameters (which are per set of cells)
DCI-0-X ::= SEQUENCE {
priorityIndicatorDCI-0-3       ENUMERATED {enabled}
... and other DCI format 0_X specific configuration similarly such as table for indication of co-scheduled cells, rgb size, ... 

pusch-TimeDomainAllocationListDCI-0-3 ::= SEQUENCE (SIZE(1..256)) OF PUSCH-TimeDomainResourceAllocationDCI-0-3
PUSCH-TimeDomainResourceAllocationDCI-0-3 ::= SEQUENCE (SIZE (2..4) of INTEGER (0... maxNrofUL-Allocations-r16 -1)
.... and other Type 1 B DCI field specific configurations similarly 

AntennaPorts_presence     ENUMERATED {common, cell-spec}
.... and for other Type 2 / Type 1A (i.e. common or cell-specific) DCI field configurations similarly
}


DCI-1-3 ::= SEQUENCE {
priorityIndicatorDCI-1-3       ENUMERATED {enabled}
... and other DCI format 1_3 specific configuration similarly, such as table for indication of co-scheduled cells,...

pdsch-TimeDomainAllocationListDCI-1-3 ::= SEQUENCE (SIZE(1..256)) OF PDSCH-TimeDomainResourceAllocationDCI-1-3
PDSCH-TimeDomainResourceAllocationDCI-1-3 ::= SEQUENCE (SIZE (2..4)) of INTEGER (0... maxNrofDL-Allocations-1)
.... and other Type 1 B DCI field specific configurations similarly

AntennaPorts_presence     ENUMERATED {common, cell-spec}
.... and for other Type 2 / Type 1A (i.e. common or cell-specific) DCI field configurations similarly
}




Proposal 2.5: Take the draft RRC parameter sheet attached to this contribution into account in the RRC parameter discussions during RAN1#112bis-e. 

For UL Tx Switching
Proposal 2.6: For Uplink Switching band combinations including a cell with a SUL carrier, the UE does not simultaneously transmit on two bands.

[bookmark: _Toc131674073]BWP without Restrictions
[bookmark: _Toc131674074]Introduction
RAN#99 in March 2023 approved a new WID “Complete the specification support for BandWidth Part operation without restriction in NR” with the following objectives [RP-230805]:
	· For Option A 
· Study and specify if any clarifications of the existing requirements are needed, e.g., applicability of requirements, conditions of gap configuration etc. (RAN4)
· For Option B-1-1
· Specify support of BM/RLM/BFD based on SSB outside the active BWP without interruptions (RAN4, RAN2, RAN1)
· [bookmark: _Hlk130562286]For Option C 
· Specify support of BM/RLM/BFD based on NCD-SSB within active BWP for non-RedCap UEs (RAN4, RAN2, RAN1)
· For Option B-1-2 
· Specify support of BM/RLM/BFD based on SSB outside the active BWP with interruptions with the following conditions (RAN4, RAN2, RAN1):
· The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and
· UE shall support option (C) NCD-SSB (subject to IoDT availability). 
· The interruption related requirements will be decided and specified in RAN4.

The expected RAN2 impacts are the RRC configuration signalling for the above options, and the capability 



The different options are e.g. captured in the WID’s justification section:
	· Option A) Perform BM/RLM/BFD based on CSI-RS within active BWP
· Option B) Perform BM/RLM/BFD based on SSB outside active BWP
· Option B-1) UE’s capability not requiring additional measurement gap for BM/RLM/BFD
· Option B-1-1) Using larger BW covering SSB outside active BWP without interruptions
· Option B-1-2) Using larger BW covering SSB outside active BWP with interruptions
· Option B-2) BM/RLM/BFD on SSB outside BWP within measurement gaps
· Option B-2-2) Dedicated MG or NCSG for RLM/BFD/BM measurements
· Option C) NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD




[bookmark: _Hlk510705081][bookmark: _Toc131674075]Discussion
[bookmark: _Toc131674076]Option A
From RAN1 specifications’ perspective Option A is already complete. Also the WID has no task for RAN1 on option A.
Observation 3.1: No RAN1 work needed for option A

[bookmark: _Toc131674077]Options B-1-1 and B-1-2
From RAN1 functionality perspective the two options appear the same. Even fact that the B-1-2 UE may interrupt receiving the active BWP when it is monitoring the SSB, this will be covered by the RAN4 requirements, and does not lead to any functional deviation from B-1-1 that would need to be visible in the RAN1 specifications.
Observation 3.2: Option B-1-1 and B-1-2 look the same in RAN1 specifications and the difference lies within the RAN4 specifications.
RAN1 specificaiton impact of options B-1-1 and B-1-2 are very limited. The following modification suffices for 38.213:
Proposal 3.1: Agree to the following text proposal for introduction of options B-1-1 and B-1-2:
	5	Radio link monitoring
The downlink radio link quality of the primary cell is monitored by a UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP, as described in clause 12, on the primary cell. 
-	If the UE indicates capability [bwp-WithoutRestriction-B1-1] or [bwp-WithoutRestriction-B1-2], the SS/PBCH block can be located outside the active DL BWP.
-	If the active DL BWP is the initial DL BWP and for SS/PBCH block and CORESET multiplexing pattern 2 or 3, as described in clause 13, the UE is expected to perform RLM using the associated SS/PBCH block when the associated SS/PBCH block index is provided by RadioLinkMonitoringRS.
If the UE is configured with a SCG, as described in [12, TS 38.331], and the parameter rlf-TimersAndConstants is provided by higher layers and is not set to release, the downlink radio link quality of the PSCell of the SCG is monitored by the UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP on the PSCell. If the UE indicates capability [bwp-WithoutRestriction-B1-1] or [bwp-WithoutRestriction-B1-2], the SS/PBCH block can be located outside the active DL BWP of the PSCell of the SCG.



[bookmark: _Toc131674078]Option C
The NCD-SSB related behviour is defined in TS38.213 subclause 17.1 and it is hard-wired to RedCap UEs only. Hence a specification modification is necessary to lift this restriction even if no new functionality as such is needed.
	[bookmark: _Toc114216135]17.1	RedCap UE procedures
[ not relevant part not shown ]
For an active DL BWP provided by BWP-DownlinkDedicated, unless a UE indicates a capability to operate in the active DL BWP without receiving an SS/PBCH block, the UE in RRC_CONNECTED state assumes that the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1 or the SS/PBCH blocks provided by NonCellDefiningSSB. If the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1, for SS/PBCH block and CORESET multiplexing pattern 1, the UE expects the active DL BWP to include the CORESET with index 0. If the active DL BWP includes the SS/PBCH blocks provided by NonCellDefiningSSB, these SS/PBCH blocks and the SS/PBCH blocks that the UE used to obtain SIB1 have the same QCL properties, if they have the same index.
For a RedCap UE indicated presence of SS/PBCH blocks within an active DL BWP by NonCellDefiningSSB, collision handling between downlink receptions or uplink transmissions and the SS/PBCH blocks are same as described for a UE indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon described in all other clauses, unless otherwise stated.
For monitoring of a PDCCH candidate by a UE configured with NonCellDefiningSSB, if the UE
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by NonCellDefiningSSB, 
the UE is not required to monitor the PDCCH candidate.



Observation 3.3: No functional modifications are needed for option C
Proposal 3.2: In 38.213 section 4.1, add a reference to the RedCap section 17.1 when the UE is configured with a new capability as follows:
	[bookmark: _Toc12021439][bookmark: _Toc20311551][bookmark: _Toc26719376][bookmark: _Toc29894807][bookmark: _Toc29899106][bookmark: _Toc29899524][bookmark: _Toc29917261][bookmark: _Toc36498135][bookmark: _Toc45699161][bookmark: _Toc122000415]4.1	Cell search
[ existing 4.1 subclause not copied here ]
For a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the PCell, or on the PSCell, or on an SCell if applicable as described in [10, TS 38.133], of the cell group for the serving cell.
If a UE indicates capability [bwp-WithoutRestriction-C] the UE may be configured with NonCellDefiningSSB, and it follows the corresponding procedures defined in subclause 17.1.



[bookmark: _Toc131674079][eDSS] NR PDCCH overlapped with LTE CRS
[bookmark: _Toc131674080]Introduction
[bookmark: _Hlk115102683]This section is a partial a resubmission of RAN1#111 R1-2211286
RAN1#110 made the core agreement for configuring PDCCH on LTE CRS as follows:
	Agreement: If the feature “Reception of NR PDCCH candidates that overlap with LTE CRS REs “is supported, it is RAN1 understanding that the feature is supported by UE performing channel estimation with a regular legacy DMRS pattern in frequency dimension, i.e., no change to UE assumption on PDCCH DMRS RE positions/pattern in a symbol that are used for the purpose of channel estimation.

Agreement
Reception of NR PDCCH candidates that overlap with LTE CRS REs is supported by Rel18 UEs
PDCCH candidates and PDCCH-DMRS RE mapping are based on that of R15 from UE side.
Note: depends on UE capability 
Following options can be used for PDCCH-DMRS channel estimation
· legacy CE assumption 
· RAN1 consider support this, if no RAN4 performance requirements are defined
· CE on clean symbol(s) only (this channel estimation option does not apply for 1 symbol CORESET)

Note: Restriction on the symbols and/or LTE CRS patterns applicable for above agreements can be considered during UE capability session.

Conclusion: RAN1 understands above agreements applies to 15kHz SCS only.



RAN1#110bis further discussed the UE capabilities and RRC configuration of the NR PDCCH on LTE CRS under agenda item 9.17 – Rel-18 Others under an email thread [110bis-e-R18-Others-01] with no conclusion [R1-2210358].
This contribution continues the discussion on the RRC configuration of the RAN1#110bis and the views are based on results shown e.g. in R1-2206432 (Nokia, Nokia Shanghai Bell) and R1-2207439 (Ericsson)
[bookmark: _Toc131674081]Interaction of the gNB Tx scheme and UE CE scheme
RAN1#110bis feature lead summary document asked about NW indication of a CE or Tx scheme to the UE. The discussion seemed to reveal two general aspects:
1. The network configuration of the PDCCH Channel Estimator scheme to the UE
2. The network configuration of the UE with what to assume on the PDCCH / PDCCH DMRS REs colliding with the LTE CRS

The configuration of the channel estimator scheme is tightly linked to the UE capability indication on what the UE can do with the PDCCH REs overlapping the LTE CRS REs. There’d also need to be a clear definition of particular channel estimator scheme’s usage of PDCCH DMRS REs. The channel estimator configuration would effectively to have some relation to what the gNB is doing in configuring the CORESET and on what it is transmitting on the colliding REs.
The indication of the gNB Tx Scheme to the UE (what the gNB is doing with the colliding REs) is the other side of the coin of the UE CE scheme, where the gNB either adapts its Tx scheme to what the UE CE is, or alternatively the gNB tells the UE its Tx scheme and the UE can adapt its receiver to at the best of its ability to what the gNB is doing.
a) Posible UE CE schemes
· The legacy CE: The UE uses the nominal PDCCH DMRS REs in the channel estimation. The fact that some PDCCH DMRS REs collide with LTE CRS REs as well as potential knowledge of the gNB Tx scheme employed on the colliding REs is not impacting how the UE uses the DMRS for PDCCH channel estimatoin.
· Overlap-optimized CE 
· The UE ignores the PDCCH DMRS REs colliding with LTE CRS
· If the CORESET had at least one symbol not overlapping with LTE CRS REs then the UE uses the PDCCH DMRSs of the clean symbol(s) only
· If the UE knew the gNB Tx scheme it could use the PDCCH DMRS on the colliding REs only when the gNB actually transmitted PDCCH DMRS on those RE
b) Possible gNB Tx schemes: 
· When the PDCCH DMRS REs and the LTE CRS REs collide, on the colliding REs the gNB could 
· puncture the PDCCH DMRS out, 
· puncture the LTE CRS out or 
· superposition the PDCCH DMRS with LTE CRS.
· The Tx scheme could be a function of PDCCH aggregation level

In our view there is no necessity for the network to be in explicit control of the UE’s channel estimator implementation to be used even though it would be beneficial for the gNB to know what the UEs abilities of PDCCH DMRS processing under different configurations are.
Observation 4.1: The gNB Tx scheme (and CORESET configuration) and the UE’s capabilities for using the PDCCH DMRS are interlinked
Observation 4.2: for a gNB that is aware of the UE’s capabilities for using PDCCH DMRS REs when PDCCH overlaps with LTE CRS, configuring the UE with 
· the PDCCH CE scheme to apply or
· the applied gNB Tx scheme  
are interchangeable.
Proposal 4.1: For UE configuration of NR PDCCH overlapping with LTE CRS agree either
· Alt 1: The gNB configures the UE to apply one of the following PDCCH CE schemes for PDCCHs overlapping with LTE CRS (within the UEs indicated capabilities)
· Legacy: The UE uses all the nominally present PDCCH DMRS REs for CE disregarding any collisions with LTE CRS
· The UE ignores the PDCCH DMRS REs colliding with LTE CRS
· If the CORESET of the PDCCH has at least one symbol not overlapping with LTE CRS REs then the UE uses the PDCCH DMRSs of the clean symbol(s) only
· If the UE is provided with the gNB Tx scheme it uses the PDCCH DMRS on the colliding REs only when the gNB actually transmitted PDCCH DMRS on those RE
· The UE is provided with a PDCCH-to-CRS power ratio the UE may take into account
· The applied CE scheme is configured per aggregation level
· Alt 2: The gNB configures the UE with one of the following as the Tx scheme it applies for PDCCHs overlapping with LTE CRS (within the UEs indicated capabilities)
· PDCCH DMRS REs overlapping with LTE CRS REs are not transmitted
· PDCCH DMRS REs overlapping with LTE CRS REs are transmitted
· LTE CRS REs are not transmitted
· LTE CRS REs are superpositioned with a relative power ratio of X dB
· The applied Tx scheme is configured per aggregation level
[bookmark: _Toc131674082]Conclusions
[bookmark: _Toc131674083][MC_enh] Multicarrier enhancements
The discussions on R18 multi-carrier enhancements in Section 2 can be summarized in the following related proposals and observations: 
Observation 2.1: The existing handling of a scheduling cell being inactive / dormant for cross-carrier scheduling can be directly applied to multi-cell DCI scheduling using DCI formats 0_3/1_3.   
Proposal 2.1: If the reference cell of a set of cells is dormant/inactive, the UE continues to monitor for the multi-cell DCI 0_3/1_3 for the set of cells and the BDs / CCEs / DCI size of DCI 0_3/1_3 are still counted on the reference cell (38.213 impact). 
Proposal 2.2: The UE does not expect to be scheduled by the DCI format 0_3/1_3 for PDSCH / PUSCH on cells being dormant / inactive (38.213 impact). 
Proposal 2.3: The baseline multi-cell DCI configuration is to be done as part of the PhysicalCellGroupConfig configuration. 
Proposal 2.4: Apply the following RRC configuration structure for the configuration of multi-cell DCI scheduling: 
	Within PhysicalCellGroupConfig:
% List of set of cells for the primary and secondary PUCCH group
MC-DCI-SetofCellsToAddModList-r16 SEQUENCE (SIZE(1..4)) OF MC-DCI-SetofCells
MC-DCI-SetofCellsSecondaryToAddModList-r16 SEQUENCE (SIZE(1..4)) OF MC-DCI-SetofCells

% Definition of the parameters applicable for a set of cells as well as the DCI format 0_3/1_3 specific parameters (which are per set of cells)
MC-DCI-SetofCells ::= SEQUENCE {
ListofCells  SEQUENCE (SIZE(2..4)) OF ServCellIndex
... and other possible generic configurations for the set of cells such as scheduling cell (in case of more than one set of cells), n_CI, ...
DCI-0-3              OPTIONAL
DCI-1-3              OPTIONAL
}

% Definition of the parameters applicable for a set of cells as well as the DCI format 0_3/1_3 specific parameters (which are per set of cells)
DCI-0-X ::= SEQUENCE {
priorityIndicatorDCI-0-3       ENUMERATED {enabled}
... and other DCI format 0_X specific configuration similarly such as table for indication of co-scheduled cells, rgb size, ... 

pusch-TimeDomainAllocationListDCI-0-3 ::= SEQUENCE (SIZE(1..256)) OF PUSCH-TimeDomainResourceAllocationDCI-0-3
PUSCH-TimeDomainResourceAllocationDCI-0-3 ::= SEQUENCE (SIZE (2..4) of INTEGER (0... maxNrofUL-Allocations-r16 -1)
.... and other Type 1 B DCI field specific configurations similarly 

AntennaPorts_presence     ENUMERATED {common, cell-spec}
.... and for other Type 2 / Type 1A (i.e. common or cell-specific) DCI field configurations similarly
}

DCI-1-3 ::= SEQUENCE {
priorityIndicatorDCI-1-3       ENUMERATED {enabled}
... and other DCI format 1_3 specific configuration similarly, such as table for indication of co-scheduled cells,...

pdsch-TimeDomainAllocationListDCI-1-3 ::= SEQUENCE (SIZE(1..256)) OF PDSCH-TimeDomainResourceAllocationDCI-1-3
PDSCH-TimeDomainResourceAllocationDCI-1-3 ::= SEQUENCE (SIZE (2..4)) of INTEGER (0... maxNrofDL-Allocations-1)
.... and other Type 1 B DCI field specific configurations similarly

AntennaPorts_presence     ENUMERATED {common, cell-spec}
.... and for other Type 2 / Type 1A (i.e. common or cell-specific) DCI field configurations similarly
}



Proposal 2.5: Take the draft RRC parameter sheet attached to this contribution into account in the RRC parameter discussions during RAN1#112bis-e. 
For UL Tx Switching
Proposal 2.6: For Uplink Switching band combinations including a cell with a SUL carrier, the UE does not simultaneously transmit on two bands.

[bookmark: _Toc131674084]BWP without Restrictions
The following observations and proposals are made for BWP without restriction:
Observation 3.1: No RAN1 work needed for option A
Observation 3.2: Option B-1-1 and B-1-2 look the same in RAN1 specifications and the difference lies within the RAN4 specifications.
RAN1 specificaiton impact of options B-1-1 and B-1-2 are very limited. The following modification suffices for 38.213:
Proposal 3.1: Agree to the following text proposal for introduction of options B-1-1 and B-1-2:
	5	Radio link monitoring
The downlink radio link quality of the primary cell is monitored by a UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP, as described in clause 12, on the primary cell. 
-	If the UE indicates capability [bwp-WithoutRestriction-B1-1] or [bwp-WithoutRestriction-B1-2], the SS/PBCH block can be located outside the active DL BWP.
-	If the active DL BWP is the initial DL BWP and for SS/PBCH block and CORESET multiplexing pattern 2 or 3, as described in clause 13, the UE is expected to perform RLM using the associated SS/PBCH block when the associated SS/PBCH block index is provided by RadioLinkMonitoringRS.
If the UE is configured with a SCG, as described in [12, TS 38.331], and the parameter rlf-TimersAndConstants is provided by higher layers and is not set to release, the downlink radio link quality of the PSCell of the SCG is monitored by the UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP on the PSCell. If the UE indicates capability [bwp-WithoutRestriction-B1-1] or [bwp-WithoutRestriction-B1-2], the SS/PBCH block can be located outside the active DL BWP of the PSCell of the SCG.



Proposal 3.2: In 38.213 section 4.1, add a reference to the RedCap section 17.1 when the UE is configured with a new capability as follows:
	4.1	Cell search
[ existing 4.1 subclause not copied here ]
For a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the PCell, or on the PSCell, or on an SCell if applicable as described in [10, TS 38.133], of the cell group for the serving cell.
If a UE indicates capability [bwp-WithoutRestriction-C] the UE may be configured with NonCellDefiningSSB, and it follows the corresponding procedures defined in subclause 17.1.




[bookmark: _Toc131674085][eDSS] NR PDCCH overalled with LTE CRS
On eDSS feature configuration to the UE
Observation 4.1: The gNB Tx scheme (and CORESET configuration) and the UE’s capabilities for using the PDCCH DMRS are interlinked
Observation 4.2: for a gNB that is aware of the UE’s capabilities for using PDCCH DMRS REs when PDCCH overlaps with LTE CRS, configuring the UE with 
· the PDCCH CE scheme to apply or
· the applied gNB Tx scheme  
are interchangeable.
Proposal 4.1: For UE configuration of NR PDCCH overlapping with LTE CRS agree either
· Alt 1: The gNB configures the UE to apply one of the following PDCCH CE schemes for PDCCHs overlapping with LTE CRS (within the UEs indicated capabilities)
· Legacy: The UE uses all the nominally present PDCCH DMRS REs for CE disregarding any collisions with LTE CRS
· The UE ignores the PDCCH DMRS REs colliding with LTE CRS
· If the CORESET of the PDCCH has at least one symbol not overlapping with LTE CRS REs then the UE uses the PDCCH DMRSs of the clean symbol(s) only
· If the UE is provided with the gNB Tx scheme it uses the PDCCH DMRS on the colliding REs only when the gNB actually transmitted PDCCH DMRS on those RE
· The UE is provided with a PDCCH-to-CRS power ratio the UE may take into account
· The applied CE scheme is configured per aggregation level
· Alt 2: The gNB configures the UE with one of the following as the Tx scheme it applies for PDCCHs overlapping with LTE CRS (within the UEs indicated capabilities)
· PDCCH DMRS REs overlapping with LTE CRS REs are not transmitted
· PDCCH DMRS REs overlapping with LTE CRS REs are transmitted
· LTE CRS REs are not transmitted
· LTE CRS REs are superpositioned with a relative power ratio of X dB
· The applied Tx scheme is configured per aggregation level
