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1. Introduction
In this contribution, we discuss remaining aspects related to physical downlink control channel.

2. Search space
2.1	Remaining issues on the numbers of BDs and CCEs for PDCCH monitoring
At the RAN1#93 meeting, various agreements were achieved mainly for self-scheduling. Brief summaries are following.
· On PDCCH candidate(s) dropping,
· For USS on the PCell, drop of PDCCH candidate(s) may occur.
· If the number of BDs or CCEs exceeds the limit, all candidates of the SS set and of any subsequent SS sets are dropped.
· For SCell or for CSS on the PCell, drop of PDCCH candidate(s) does not occur.
· NW ensures the numbers of BDs and CCEs do not exceed the limits.
· On the limits of BDs and CCEs with T DL-CCs,
· For self-scheduling,
· If the UE reports BD capability of y >= T,
· The limit of BDs or CCEs per CC per slot is equal to the non-CA limit.
· If the UE reports BD capability of y < T,
· (WA) The limit of BDs or CCEs per CC(s) with the numerology i per slot is floor{Xi/(X0+X1+X2+X3)*(Mi or Ni)*y} for numerology i, where Xi, (Mi or Ni) denote the number of DL-CCs with the numerology i and the limit of (BDs or CCEs) per slot specified for non-CA case with the numerology i, respectively.
· The number of BDs or CCEs per CC(s) with the numerology i can be split across CCs with the same numerology.
· The limit of BDs or CCEs per CC per slot is equal to the non-CA limit.
· For cross-carrier scheduling,
· If the UE reports BD capability of y >= T,
· For the same numerology,
· The limit of BDs or CCEs per CC per slot is equal to (the non-CA limit) x (no. of CCs schedulable by the scheduling CC)
· For different numerology,
· FFS
· If the UE reports BD capability of y < T,
· For the same numerology,
· FFS
· For different numerologies,
· FFS

First of all, the working assumptions on the number of BDs or CCEs for CA with different numerologies should be confirmed. With any rules, UE can adjust the number of BDs or CCEs by properly reporting a value of y. The rule in the working assumption provides balanced numbers of BDs or CCEs across different numerologies. 
Proposal 1:
· Confirm the working assumptions included in the following RAN1#93 agreements.
	Agreements:
· For UE BD capability reporting y = integer(4, …, 16), at least for self-scheduling,
· For UE not supporting CA with different numerologies, the reported value equally applies to all numerologies
· (Working assumption) For UE supporting CA with different numerologies, 
· When the UE is configured with CA with the same numerology, the reported value applies
· When the UE is configured with CA with different numerologies, the reported value applies to each set of DL-CCs with the same numerology, i.e.:
· If a UE is configured with DL-CCs of X0, X1, X2, X3, where Xi denotes the number of DL-CCs with the numerology i, the limit total number of (BDs or CCEs) for the DL-CCs with the numerology i is given by Floor{Xi / (X0 + X1 + X2 + X3) * (Mi or Ni) * y} per slot of the numerology i
· Where Mi and Ni represent the number of BDs and CCEs per slot specified for non-CA case, respectively
· Note: some of the values of Xi may be zero depending on the CA configuration
· For each CC, the non-CA limit still applies
· FFS the impact of BWP, if any

Agreements:
· For self-scheduling with different numerologies, and the number of DL-CCs is more than 4 and with up to T DL-CCs where the UE reports BD capability of y < T, the limit of BDs/CCEs per CC per slot is
· (Working assumption) The total number of BDs/CCEs across CCs per numerology is based on UE BD capability. It can be split across CCs for the given numerology, subject to the non-CA limit on each CC.
· If a UE is configured with DL-CCs of X0, X1, X2, X3, where Xi denotes the number of DL-CCs with the numerology i, the limit of (BDs or CCEs) for the DL-CCs with the numerology i is given by Floor{Xi / (X0 + X1 + X2 + X3) * (Mi or Ni) * y} per slot of the numerology i
· For SCell, NW ensures no overbooking based on non-CA case occurs



Second, three FFSs for cross-carrier scheduling need to be resolved. The simplest case is cross-carrier scheduling with the same numerology when the UE reports BD capability of y < T. Existing agreement can be applied to this case, with an additional limitation because of the value y.
Proposal 2:
· For cross-carrier scheduling with the same numerology, if the UE reports BD capability of y < T, the limit of BDs or CCEs per CC per slot is equal to the minimum between (the non-CA limit) x A and (the non-CA limit) x B, where;
· A = no. of CCs schedulable by the scheduling CC
· B = the reported value y

For cross-carrier scheduling with different numerologies, following the numerology of the carrier where the PDCCH is monitored is reasonable. 
Proposal 3:
· For cross-carrier scheduling with different numerologies, 
· if the UE reports BD capability of y >= T, the limit of BDs or CCEs per CC per slot is equal to (the non-CA limit of the numerology of the PDCCH carrier) x (no. of CCs schedulable by the scheduling CC)
· if the UE reports BD capability of y < T, the limit of BDs or CCEs per CC per slot is equal to the minimum between (the non-CA limit of the numerology of the PDCCH carrier) x A and (the non-CA limit of the numerology of the PDCCH carrier) x B, where;
· A = no. of CCs schedulable by the scheduling CC
· B = the reported value y


2.2	TCI state configuration for CORESET#0
In R1-1807732, RAN2 made some questions to RAN1. Following are the RAN1’s necessary actions [1]:
	· Actions to RAN2 LS:
1. review our agreements described in this LS and provide the feedback if any;
· Agreements 1, 2, 3, 3a, 4 in the LS
2. provide the feedback on tci-StatesPDCCH and CORESET #0 as described in this LS.
· whether tci-StatesPDCCH is ignored during the RA procedure (for BFR it seems already clear) or the tci-StatePDCCH should have been in the SearchSpace (e.g. if it is meant to be used for USS only and not for CSS). 
· whether CORESET#0 is supposed to be configurable dedicatedly with a TCI-state. 
3. confirm whether it is allowed to configure UEs with CSI-RS based RA and send the RAR on CORESET #0 associated with SSBs.

Note: RAN2 agreements 1, 2, 3, 3a, and 4 are following:
1.	Introduce a new field for controlResourceSetZero (in PDCCH-ConfigCommon) as an INTEGER (0..15). The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Add a condition that this field may only be configured in the initial BWP (BWP#0). Clarify that "The UE acquires CORESET#0 irrespective of the currently active BWP as described in 38.xxx, section x.x.x.”. Other CORESETs are configured as defined currently.
2.	Introduce a new field for searchSpaceZero (in PDCCH-ConfigCommon) as an INTEGER (0..15). The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Add a condition that this field may only be configured in the initial BWP (BWP#0). Clarify that "The UE acquires SearchSpaceZero irrespective of the currently active BWP as described in 38.xxx, section x.x.x.”.
3.	For other search spaces: Add a "duration" to the SearchSpace. The "duration" defines the number of slots that a SearchSpace lasts in every occasion (at every period as given in the periodicyAndOffset). If the field is absent, the duration is 1 slot (as it was so far). The duration is in the range 2..periodicity-1 (periodicity as given in the monitoringSlotPeriodicityAndOffset).
3a.	Add the missing periodicities as described in R2-1806895.
4.	Consider splitting the definition of the field pdcch-ConfigSIB1 in MIB into CORESET and SearchSpace, according to the controlResourceSetZero and seachSpaceZero as indicated above to reuse the same encoding so that it is backward-compatible (i.e. currently the field is encoded as one field of type INTEGER (0..255), which is equivalent of having two fields of type INTEGER (0..15)), if that is OK for RAN1.



RAN1 achieved agreements for 1 and first part of 2, but not for others [2]:
	Agreements:
To reply RAN2 LS:
1 Whether tci-StatesPDCCH is ignored during the RA procedure (for BFR it seems already clear) or the tci-StatePDCCH should have been in the SearchSpace (e.g. if it is meant to be used for USS only and not for CSS)?
· While monitoring Type 1 PDCCH common search space during the RA procedure, UE can ignore the tci-StatesPDCCH of the associated CORESET, if any tci-StatesPDCCH is configured with the associated CORESET.
· Note: In case of PDCCH ordered CFRA, UE follows the same procedure that got agreed in RAN1 92 RACH procedure session.
2 Whether it is allowed to configure UEs with CSI-RS based RA and send the RAR on CORESET #0 (associated with SSBs)?
· RAN1 is still discussing this.

Agreements:
· To reply LS in R1-1807732
· Regarding RAN2 agreements 1 & 2
· Agree to the answer in red on slide 4 of R1-1807838, with one update
· “contains the CORESET#0…”
· “as long as the CORESET#0…”
· Regarding RAN2 agreements 3a
· Answer: this is only for CSS configurations
· For other RAN2 agreements, no comments from RAN1

Note: by the second agreements above, slide 4 of R1-1807838 is updated as follows:
· Comments to agreements 1 and 2:
· It says “Add a condition that this field may only be configured in the initial BWP (BWP#0). Clarify that "The UE acquires CORESET#0 irrespective of the currently active BWP as described in 38.xxx, section x.x.x.”. Other CORESETs are configured as defined currently”
· RAN1 interpret “the UE acquires CORESET#0” such as: UE can monitor the CORESET configured by the MIB or the CORESET#0 configured by PDCCH-ConfigCommon in the Initial BWP (BWP#0) even when the other DL BWP is active as long as the active DL BWP contains the CORESET#0 and the active DL BWP is the same numerology as the CORESET #0.
· RAN1’s understanding is that for any search space set configured in any DL BWP, if the CORESET ID is #0 for the search space set, the UE monitors the search space set using the CORESET #0 as long as the CORESET #0 is included in the DL BWP and the DL BWP uses the same numerology as the CORESET #0.



The remaining questions are following:
1. whether CORESET#0 is supposed to be configurable dedicatedly with a TCI-state?
2. whether it is allowed to configure UEs with CSI-RS based RA and send the RAR on CORESET #0 associated with SSBs?

Whether CORESET#0 is supposed to be configurable dedicatedly with a TCI-state?
On the first issue, extensive discussion has been done including MIMO and control channel experts, but no consensus has been made. Following are the discussed alternatives (re-phrased based on our interpretations to make them understandable).
· Alt.1: Dedicate RRC signaling can configure TCI state for CORESET#0. The configured TCI state is only used for unicast PDCCH associated with the CORESET#0. For broadcast PDCCH associated with the CORESET#0, QCL source is the selected SSB.
· Alt.1’: Dedicate RRC signaling can configure TCI state for CORESET#0, where the QCL source is only an SSB. The configured TCI state is used for both unicast PDCCH and broadcast PDCCH associated with the CORESET#0. 
· Alt.2: Dedicate RRC signaling is not supported for TCI state configuration for CORESET#0. Instead, MAC-CE message which contains the ID of a selected SSB is defined to indicate the QCL source for the PDCCH associated with the CORESET#0. The QCL source for the PDCCH associated with the CORESET#0 is the most recent one between MAC-CE and an SSB selected as part of CBRA or CFRA.
· Alt.3: Neither dedicated RRC signaling or MAC-CE signaling is supported for TCI state configuration for CORESET#0. Unicast PDCCH cannot be associated with the CORESET#0 after RRC connection is established.
· Alt.3’: Neither dedicated RRC signaling or MAC-CE signaling is supported for TCI state configuration for CORESET#0. Unicast PDCCH cannot be associated with the CORESET#0 after RRC connection is established. Support 6 RB grid alignment between CORESET#0 and any other CORESETs. If NW wants to send unicast PDCCH associated with CORESET#0 with a dedicate configuration of a TCI-state, the NW should configure another CORESET which is aligned with the CORESET#0.

The issue is tightly connected with CORESET/search space design, PDCCH monitoring procedure, random access procedure, etc. As noted in the offline summary document, by random-access procedure, change of QCL source for CORESET#0 should be realized. 
· Regardless of alternatives, for CFRA, RACH-ConfigDedicated configures one or more of SSB(s) or CSI-RS(s) to configure PRACH preamble/resource, then the selected SSB/CSI-RS will be the QCL reference for the new CORESET #0 after the CFRA.
· Regardless of alternatives, the SSB is selected by the UE for CORESET#0 after the CBRA.
This implies that none of the alternatives is fundamentally necessary. The benefit of alternatives is just to avoid random-access procedure. This can be considered as an optimization at this late stage. Therefore, our proposal is not to adopt any alternatives; just rely on random-access procedure.
Proposal 4:
· The answer to the question “whether CORESET#0 is supposed to be configurable dedicatedly with a TCI-state?” is;
· No, RAN1 does not agree to support configuration of a TCI-state for CORESET#0. The QCL source for PDCCH associated with the CORESET#0 is an SSB selected from SSB(s) through CFRA or CBRA.

However, even for the CFRA/CBRA-based QCL source selection for CORESET#0, there are some unclear aspects. In the following sub-section, we present our view on how it works.

2.3	Relation between PDCCH monitoring and random-access
For RAR reception, UE monitors PDCCH based on the configuration of ra-SearchSpace. A CORESET ID is indicated in the ra-SearchSpace. However, the UE ignores TCI-state of the CORESET where the ra-SearchSpace is associated with for RAR reception; instead, the UE determines QCL source of the PDCCH monitored in the ra-SearchSpace based on the PRACH resource, since the PRACH resource is selected based on the preferred SSB/CSI-RS.
ra-SearchSpace can be associated with either controlResourceSetZero or commonControlResourceSet in the PDCCH-ConfigCommon. The QCL source determination based on the PRACH resource may impact on search space monitoring. In the following, we discuss this issue considering different cases. The search space configured by ra-SearchSpace is called as Type1-PDCCH common search space.
Case 1: ra-SearchSpace and Search space#0 (i.e., Type0-PDCCH common search space or the search space identified by SSB + MIB or the search space configured by searchSpaceZero or searchSpaceSIB1 in PDCCH-ConfigCommon) are associated with CORESET#0 (i.e., the CORESET identified by SSB + MIB or the CORESET configured by controlResourceSetZero in PDCCH-ConfigCommon)
For Case 1, ra-SearchSpace is associated with the same CORESET as for Search space#0. The CORESET#0 is QCLed with an SSB, where the SSB is selected through initial access or random access. Once CFRA or CBRA is triggered and another SSB is selected for PRACH transmission, the selected SSB should be the new QCL source for the CORESET#0. The UE shall monitor all the search spaces associated with the CORESET#0 assuming the QCL source is the newly selected SSB. The SSB change may require UE to change the PDCCH monitoring occasion for Search space#0 according to the selected SSB. As such, for SSB-based RA for Case 1, not only QCL source, but also PDCCH monitoring occasion for Search space #0 is changed according to the SSB selection.
[image: ]
Fig. 1	SSB-based RA for Case 1.

It is not clear whether CSI-RS based RA is enabled when the ra-SearchSpace is associated with CORESET#0. Once CSI-RS based RA occurs, the UE uses the selected CSI-RS as the QCL source for CORESET#0. We consider that for CORESET#0, QCL source should be an SSB and hence, do not prefer to support CSI-RS based RA when ra-SearchSpace is associated with CORESET#0.

Case 2: ra-SearchSpace is associated with commonControlResourceSet in PDCCH-ConfigCommon, while Search space#0 (i.e., Type0-PDCCH common search space or the search space identified by SSB + MIB or the search space configured by searchSpaceZero or searchSpaceSIB1 in PDCCH-ConfigCommon) is associated with CORESET#0 (i.e., the CORESET identified by SSB + MIB or the CORESET configured by controlResourceSetZero in PDCCH-ConfigCommon)
The QCL sources can be different between CORESET#0 and commonControlResourceSet. In general, it is not reasonable to set different SSBs for QCL sources of CORESET#0 and commonControlResourceSet; the typical case of different QCL sources for CORESET#0 and commonControlResourceSet would be that a CSI-RS associated with a SSB is set as the QCL source for commonControlResourceSet, where the SSB is the QCL source for CORESET#0. For example, it is possible that CORESET#0 is associated with SSB#0 while commonControlResourceSet is associated with CSI-RS#0 which is associated with SSB#0. 
If SSB-based RA applied, the UE sets the selected SSB as the QCL source for commonControlResourceSet. In this case, it is reasonable that the UE sets the selected SSB as the QCL source also for CORESET#0. Same as in Case 1, the UE shall change the PDCCH monitoring occasion for Search space#0.
If CSI-RS-based RA is applied, the UE sets the selected CSI-RS as the QCL source for commonControlResourceSet. In this case, it is reasonable that the selected CSI-RS is associated with an SSB, and the SSB is the QCL source for CORESET#0. Therefore, if the SSB for the selected CSI-RS is different from the SSB which has been used as the QCL source for CORESET#0, the QCL source for CORESET#0 should also be changed to the SSB for the selected CSI-RS. In other words, for CSI-RS-based RA, the CSI-RS needs to have an associated SSB.
[image: ]
Fig. 2	CSI-RS-based RA for Case 2.

Case 3: Both ra-SearchSpace and Search space#0 (i.e., Type0-PDCCH common search space or the search space configured by searchSpaceSIB1 in PDCCH-ConfigCommon) are associated with commonControlResourceSet
If the DL BWP does not include initial active DL BWP or SS/PBCH block (i.e., non-overlapping DL BWP, according to RAN2 definition), it is not possible to monitor searchSpaceZero or any other search spaces associated with CORESET#0. The available CORESET for search spaces in the PDCCH-ConfigCommon is only the commonControlResourceSet. Therefore, all of searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, and ra-SearchSpace, should be able to be associated with commonControlResourceSet, at least for non-overlapping DL BWP. This is not allowed in the current specifications and hence should be supported.
Same as for Case 2, either SSB-based RA or CSI-RS based RA is applicable as long as the SSB/CSI-RS is within the active DL BWP. For this particular case, CSI-RS for CSI-RS based RA is not necessarily associated with an SSB. Since controlResourceSetZero is not used, PDCCH monitoring occasion of Type0-PDCCH common search space cannot be the SSB for controlResourceSetZero, and should be configured by UE-specific manner. Therefore, the monitoring occasion of Search space#0 in this case is not necessary to be affected by which SSB/CSI-RS the UE selects for random access; while QCL source for the commonControlResourceSet shall be changed based on the selected SSB/CSI-RS.
[image: ]
Fig. 4	Case 4.
Summarizing the discussions, we propose following:
Proposal 5:
· When ra-SearchSpace and Search space#0 (i.e., Type0-PDCCH common search space or the search space identified by SSB + MIB or the search space configured by searchSpaceZero or searchSpaceSIB1 in PDCCH-ConfigCommon) are associated with CORESET#0 (i.e., the CORESET identified by SSB + MIB or the CORESET configured by controlResourceSetZero in PDCCH-ConfigCommon), 
· The QCL source for CORESET#0 is the selected SSB through initial access or random access.
· If SSB-based RA is triggered, and if the UE selects another SSB, the QCL source for any PDCCHs associated with CORESET#0 becomes the selected SSB.
· PDCCH monitoring occasion of Search space#0 is determined by the selected SSB, which is known by the gNB by the PRACH resource.
· CSI-RS-based RA is not applicable.
· When ra-SearchSpace is associated with commonControlResourceSet in PDCCH-ConfigCommon, while Search space#0 (i.e., Type0-PDCCH common search space or the search space identified by SSB + MIB or the search space configured by searchSpaceZero or searchSpaceSIB1 in PDCCH-ConfigCommon) is associated with CORESET#0 (i.e., the CORESET identified by SSB + MIB or the CORESET configured by controlResourceSetZero in PDCCH-ConfigCommon),
· The QCL source for CORESET#0 is the selected SSB through initial access or random access.
· The QCL source for commonControlResourceSet can be either the SSB which is the QCL source for CORESET#0, or a CSI-RS which is associated with the SSB which is the QCL source for CORESET#0.
· If SSB-based RA is triggered, and if the UE selects another SSB, the QCL source for any PDCCHs associated with CORESET#0 and commonControlResourceSet becomes the selected SSB.
· PDCCH monitoring occasion of Search space#0 is determined by the selected SSB, which is known by the gNB by the PRACH resource.
· If CSI-RS based RA is triggered, and if a UE selects a CSI-RS which associates with another SSB, the QCL source for any PDCCHs associated with commonControlResourceSet becomes the selected CSI-RS, and the QCL source for any PDCCHs associated with controlResourceSetZero becomes the SSB which is associated with the selected CSI-RS.
· PDCCH monitoring occasion of Search space#0 is determined by the SSB which is associated with the selected CSI-RS, which is known by the gNB by the PRACH resource.
· When Both ra-SearchSpace and Search space#0 (i.e., Type0-PDCCH common search space or the search space configured by searchSpaceSIB1 in PDCCH-ConfigCommon) are associated with commonControlResourceSet,
· Either SSB or CSI-RS can be configured as the QCL source for commonControlResourseSet.
· If a CSI-RS is the QCL source, the CSI-RS is not necessarily be associated with an SSB.
· If SSB-based RA or CSI-RS-based RA is triggered, and if a UE selects another SSB/CSI-RS, the QCL source for any PDCCHs associated with commonControlResourceSet becomes the selected SSB/CSI-RS.
· PDCCH monitoring occasion of Type0-PDCCH common search space is not impacted by the selected SSB/CSI-RS. 
· This case may be limited to the non-overlapping DL BWP.

Based on the above clarification, we can reach an answer to the second question:
Whether it is allowed to configure UEs with CSI-RS based RA and send the RAR on CORESET #0 associated with SSBs?
RAR is monitored on ra-SearchSpace. As discussed above, CSI-RS based RA should be allowed only for the case where the ra-SearchSpace is associated with commonControlResourceSet. Hence, the answer to the question is no.
Proposal 6:
· The answer to the question “Whether it is allowed to configure UEs with CSI-RS based RA and send the RAR on CORESET #0 associated with SSBs?” is;
· No. PDCCH for RAR is receivable only in ra-SearchSpace. For CSI-RS based RA, ra-SearchSpace is not associated with CORESET#0. Therefore, PDCCH for RAR in ra-SearchSpace is QCLed with the selected CSI-RS which may or may not be associated with SSB. 
· Besides, proposal 5 should be informed to RAN2 in the same LS.
· Necessary spec changes in 213 and 331 should be considered carefully once agreed.

Overall answers should be gathered and draft LS should be delivered to RAN2. In [3], we provide our draft LS reply to RAN2.

2.4	Relation between DL BWP and CORESET
At the last RAN1 meeting, RAN1 made following agreements regarding SS/PBCH block monitoring in case of initial active DL BWP of multiplexing pattern 2/3.
	Agreements:
· When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, for SS/PBCH block based RRM, RLM and [BM] measurement purposes only, UE is expected to be able to measure the SS/PBCH block associated with control resource set configured in PBCH.
· Note: When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, SS/PBCH based RRM, RLM, and [BM] is still possible when the initial active DL BWP does not contain SS/PBCH



Since this agreement is only exception to a principle that UE is not expected to monitor signals/channels outside the active DL BWP, RAN2 has following questions regarding above agreement as described in their LS [4].
	Issue #1: In case multiplexing pattern 2 or 3 is used for the initial DL BWP, for an active DL BWP that overlaps with the initial DL BWP but not with the SS/PBCH block associated to the initial DL BWP, is it possible for the UE to: 
Question #1a: Perform BM based on the SS/PBCH block associated to the initial DL BWP?
Question #1b: Perform BFD based on the SS/PBCH block associated to the initial DL BWP?
Question #1c: Perform RLM based on the SS/PBCH block associated to the initial DL BWP?
Question #1d: Monitor the SS/PBCH block associated to the initial DL BWP to receive broadcast SI / paging based on CORESET#0 and searchspace#0? (assuming the same SCS is used in the active BWP as that of initial BWP)
Note: For SS/PBCH based RRM, RAN2 had already agreed that multiple SSBs can be configured by using multiple measurement objects, regardless of the SSBs location inside or outside the active DL BWP. So RAN2 assumes that, with the use of measurement gaps (if needed), SS/PBCH based RRM would be possible in this case.



If we keep the agreed exception for SS/PBCH monitoring outside initial active DL BWP, there may be no technical reason to not allow other exceptions where UE is expected to be able to measure the SS/PBCH block outside the active DL BWP under a certain condition e.g., as long as total aggregated BW including SS/PBCH block and active DL BWP does not exceed UE maximum channel bandwidth. 
However, allowing other exceptions would deteriorate the basic principle of BWP and will cause a complexity in UE implementation and specifications. Therefore, to respect the basic principle of BWP and to achieve a consistency, we propose to change the definition of initial active DL BWP so that it contains both CORESET#0 and SS/PBCH block associated to the initial DL BWP.
Proposal 7: 
· Definition of initial active DL BWP is updated so that the initial active DL BWP covers both CORESET#0 and SS/PBCH block associated to the initial active DL BWP.
· Send reply LS to RAN2 to inform RAN1 agreements and corresponding RAN1 spec update.
Proposal 8: 
· Following text proposal is applied to Section 12 in TS38.213.
	12	Bandwidth part operation 
~
An initial active DL BWP is defined by a location and number of contiguous PRBs starting at lowest PRB among PRBs of SS/PBCH block and PRBs of the control resource set for Type0-PDCCH common search space and ending at highest PRB among PRBs of SS/PBCH block and PRBs of the control resource set for Type0-PDCCH common search space, a subcarrier spacing for the control resource set for Type0-PDCCH common search space, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space. For operation on the primary cell or on a secondary cell, a UE is provided an initial active UL BWP by higher layer parameter initialuplinkBWP. If the UE is configured with a supplementary carrier, the UE can be provided an initial UL BWP on the supplementary carrier by higher layer parameter initialUplinkBWP in supplementaryUplink.
~



Second questions are following:
	Issue #2: For an active DL BWP that overlaps with neither the initial DL BWP nor with the SS/PBCH block associated to the initial DL BWP (from now on: "non-overlapping" active DL BWP), RAN2 understands that additional CORESET/search space(s) need to be configured in the active DL BWP to provide SI broadcast and paging to a connected UE. What is not clear is whether an SS/PBCH block necessarily needs to be associated to the additional CORESET/search space(s) and, specifically, if a UE needs to monitor such SS/PBCH block.
Note that, at least for Rel-15, RAN2 has agreed that - for all purposes apart from RRM measurements - a UE will only be configured with a single SS/PBCH block, i.e. the one associated to the initial DL BWP. So RAN2 discussed whether, in a "non-overlapping" active DL BWP, broadcast transmission of SI/paging could be spatially QCL'ed with the SS/PBCH block associated to the initial DL BWP and if the UE could monitor such SS/PBCH block for this purpose. In fact, based on previous agreements, RAN2 assumes that, in a "non-overlapping" active DL BWP, a UE will be required to monitor the SS/PBCH block associated to the initial DL BWP only for RRM measurements (potentially using gaps), but not for BM, BFD, RLM (with the possible exception of the scenario covered by Issue#1, for which RAN2 is seeking answer). Whether the UE could monitor such SS/PBCH block also for receiving SI broadcast and paging is unclear. 
Question #2a: In a "non-overlapping" active DL BWP, does a UE necessarily need to monitor an SS/PBCH block associated to the additional CORESET/search space to be able to receive SI broadcast? If yes, could this be the SS/PBCH block associated to the initial DL BWP? And under which conditions, if any, could the UE monitor it for this purpose?
Question #2b: In a "non-overlapping" active DL BWP, does a UE necessarily need to monitor an SS/PBCH block associated to the additional CORESET/search space to be able to receive paging? If yes, could this be the SS/PBCH block associated to the initial DL BWP? And under which conditions, if any, could the UE monitor it for this purpose?
Based on the answers to Questions #2a and #2b RAN2 will decide if and how to provide signalling support in Rel-15 to allow SI broadcast and paging in a "non-overlapping" active DL BWP.



As described in Section 2.2, for UE-dedicatedly configured DL BWP, SSB or CSI-RS should be inside of the DL BWP and should be the QCL source of the CORESET associated with the common search spaces. So, the answer to the Questions #2a and #2b are No. 
Proposal 9:
· Inform RAN2 that the answers to the Questions #2a and #2b are both No.

3. GC-PDCCH and TDD operation
3.1	Half-duplex/full-duplex operation
In RAN2 NR AH1807 meeting, duplex mode operation was discussed in DRX session [5]. The discussion is postponed to the next meeting and it is suggested to check whether there is anything missing in RAN1 specs and see what need to be captured in MAC. 
It is found that LTE specifies following in TS 36.211 subclause 4.1 and 4.2 [6]:
	[bookmark: _Toc454817944]4.1	Frame structure type 1
[…]
For FDD, 10 subframes are available for downlink transmission and 10 subframes are available for uplink transmissions in each 10 ms interval. Uplink and downlink transmissions are separated in the frequency domain. In half-duplex FDD operation, the UE cannot transmit and receive at the same time while there are no such restrictions in full-duplex FDD.
[…]
[bookmark: _Toc454817945]4.2	Frame structure type 2
[…]
In case multiple cells with different uplink-downlink configurations in the current radio frame are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints apply:
-	if the subframe in the primary cell is a downlink subframe, the UE shall not transmit any signal or channel on a secondary cell in the same subframe 
-	if the subframe in the primary cell is an uplink subframe, the UE is not expected to receive any downlink transmissions on a secondary cell in the same subframe
-	if the subframe in the primary cell is a special subframe and the same subframe in a secondary cell is a downlink subframe, the UE is not expected to receive PDSCH/EPDCCH/PMCH/PRS transmissions in the secondary cell in the same subframe, and the UE is not expected to receive any other signals on the secondary cell in OFDM symbols that overlaps with the guard period or UpPTS in the primary cell.
[…]



In NR TS38.306 subclause 4.2.7, UE capability parameters are defined as below: 
	Definitions for parameters
	Per
	M
	FDDTDD
DIFF
	FR1
FR2
DIFF

	simultaneousRxTxSUL
Indicates whether the UE supports simultaneous reception and transmission for a NR CA band combination including SUL.
	BC
	Tbd
	No
	No



Besides, following description is found in TS 38.211 subclause 4.3.2:
“A UE not capable of full-duplex communication is not expected to transmit in the uplink earlier than NRx-TxTc after the end of the last received downlink symbol in the same cell where NRx-Tx is given by [TS 38.101].”
Clearly, above specification is not sufficient, it does not add the restriction that in half-duplex operation, the UE cannot transmit and receive at the same time. Therefore, following correction is proposed:
Proposal 3: 
· Adopt following TP in 38.211 subclause 4.3.2:
	[bookmark: _Toc516767240]4.3.2	Slots
[…]
A UE not capable of full-duplex communication is not expected to transmit and receive at the same time. The UE is not expected to transmit in the uplink during the received downlink symbol and earlier than  after the end of the last received downlink symbol and is not expected to receive the downlink during the transmission of uplink symbol in the same cell where  is given by [TS 38.101].



In addition, for a UE configured with multiple cells and not capable of full-duplex communication, when the UE is provided with tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, tdd-UL-DL-ConfigDedicated and/or slotFormatCombToAddModList and slotFormatCombToReleaseList, constraints for the network configuration and/or UE behaviour for half-duplex communication should be discussed and captured in the related specification, i.e., TS 38.213 subclause 11.1. 
We see following 2 options: 
· Option 1: NW shall signal DL/UL/flexible to a UE by tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, tdd-UL-DL-ConfigDedicated and/or SFI in DCI format 2-0 such that DL/UL/flexible are aligned across CCs in the band combination where the UE reports “false” as the UE capability simultaneousRxTxSUL or the UE does not report “true” as the UE capability simultaneousRxTxSUL.
· If a UE is configured with tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and/or tdd-UL-DL-ConfigDedicated, or signalling SFI for one CC in the band combination where the UE reports “false” as the UE capability simultaneousRxTxSUL or the UE does not report “true” as the UE capability simultaneousRxTxSUL, the DL/UL/flexible configured/indicated by the signalling is applied for all the CCs in the same band combination.
· If a UE is configured with tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and/or tdd-UL-DL-ConfigDedicated, or signalling SFI, for more than one CCs in the band combination where the UE reports “false” as the UE capability simultaneousRxTxSUL or the UE does not report “true” as the UE capability simultaneousRxTxSUL, NW ensures the DL/UL/flexible configured/indicated by the signalling are the same across CCs in the band combination.
· Option 2: The DL/UL/flexible configured/indicated by the signaling can be different across CCs in the band combination where the UE reports “false” as the UE capability simultaneousRxTxSUL or the UE does not report “true” as the UE capability simultaneousRxTxSUL, UE determines DL or UL or flexible based on a specific cell, where the specific cell is PCell/PScell or the CC with the smallest cell index across CCs in the band combination. 
Comparing the two options, option 2 is better when taking into account the case where NW may not use any semi-static/dynamic TDD signalling. Therefore, following is proposed:
Proposal 11:
· In case multiple cells with different uplink-downlink-flexible configurations/indications are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints apply:
· if the symbol in the specific cell is a downlink symbol, the UE shall not transmit any signal or channel on a secondary cell in the same symbol 
· if the symbol in the specific cell is an uplink symbol, the UE is not expected to receive any downlink transmissions on the other cell in the same symbol
· if the symbol in the specific cell is a flexible symbol, the UE is not expected to receive any downlink transmissions and transmit any signal or channel on the other cell in the same symbol.
· The specific cell is the PCell, PSCell, or the CC with the smallest cell index across CCs in the band combination.

3.2 UE behavior when SFI monitoring is skipped due to Scell deactivation
In RAN1#92 meeting, the UE behavior when configured group-common PDCCH is not received was defined. In RAN1#93 meeting, the UE behavior when group-common PDCCH monitoring is cancelled due to UL/flexible indicated by an earlier SFI or is skipped due to DRX were further defined as shown below. 
	Agreements from RAN1#92:
· If a configured DCI format 2_0 is not received, before the next configured DCI format 2_0 monitoring occasion, UE will cancel RRC configured transmission, and assume RRC configured DL transmission is not transmitted, during semi-static configured flexible symbols
Agreements from RAN1#93:
When a configured SFI monitoring is cancelled under the condition that the symbols are indicated to be UL or flexible by an earlier SFI
· (Follow earlier agreement on configure DCI format 2_0 not detected) For the slots till the next configured DCI format 2_0 monitoring occasion with slot format not provided by earlier SFI, PDCCH monitoring is performed but the UE will cancel RRC configured transmission, and assume RRC configured DL transmission is not transmitted, during semi-static configured flexible symbols
· Spec change may not be needed
· If GC-PDCCH monitoring is skipped due to DRX (treat this the same as if the configured GC-PDCCH monitoring is not detected)
· (Follow earlier agreement on configure DCI format 2_0 not detected) For the slots in the DRX ON cycle before the next configured DCI format 2_0 monitoring occasion, PDCCH monitoring is performed but the UE will cancel RRC configured transmission, and assume RRC configured DL transmission is not transmitted, during semi-static configured flexible symbols
· Spec change may not be needed



However, one case has not been clarified in RAN1. As shown in Fig.4-1 below, during Scell deactivation period, UE shall not perform PDCCH monitoring on the deactivated Scell. Then for the slot(s)/symbol(s) from Scell activation till the next SFI monitoring occasion, the corresponding UE behavior is not clear.
[image: ]
Fig.4-1 SFI monitoring is skipped due to Scell deactivation
When cross-cell group-common PDCCH monitoring is configured, it is possible that the UE will receive SFI indication on other Scell where GC PDCCH monitoring is configured. In this case, for the slot(s)/symbol(s) from Scell activation till the next SFI monitoring occasion, the UE follows the previous SFI indication for the serving cell received on group-common PDCCH monitoring Scell. Otherwise, when the UE is configured with same cell group-common PDCCH monitoring or UE is configured with cross-cell group-common PDCCH monitoring but UE doesn’t receive SFI indication due to SCell deactivation, to keep consistent UE behavior, UE will treat this as if the configured group-common PDCCH monitoring is not detected. Correspondingly, for the slot(s)/symbol(s) from Scell activation till the next SFI monitoring occasion with slot format not provided by earlier SFI, PDCCH monitoring is performed but the UE will cancel RRC configured transmission and assume RRC configured DL transmission is not transmitted during semi-static configured flexible symbols.

Proposal 12: 
· If GC-PDCCH monitoring is skipped due to Scell deactivation, 
· For the slots/symbols from the Scell activation till the next configured DCI format 2_0 monitoring occasion with slot format not provided by earlier SFI, PDCCH monitoring is performed but the UE will cancel RRC configured transmission, and assume RRC configured DL transmission is not transmitted, during semi-static configured flexible symbols
· Spec change may not be needed

4. DCI contents and formats
4.1	RAN1 impacts from RAN2 agreements on BWP configuration option 1/2
According to R1-1808171, RAN2 decided to support following two options without IOT bit:
· Option 1:	BWP-DownlinkCommon/UplinkCommon for initialDownlink/UplinkBWP (BWP ID #0) plus BWP-Downlink/Uplink for one configured downlink/uplinkBWP (BWP ID #1);
· Option 2:	BWP-DownlinkCommon/UplinkCommon and BWP-DownlinkDedicated/UplinkDedicated for initialDownlink/UplinkBWP (BWP ID #0).

RAN2 well explained the motivation of supporting the two options in R1-1807731.
	RAN2 agreed that at P/SCell addition and at HO, it shall be possible that the UE immediately uses a BWP as configured by the network and not be limited to initially using the Initial BWP as in MIB (i.e. 24/48/96 PRBs obtained via pdcch-ConfigSIB1). RAN2 analysed in details how this can be achieved for the case where a UE only supports the basic BWP operation (#6-1 in RAN1 feature list in [1]). With this basic functionality, RAN2 understands that the UE can be configured with the following two options:

Option 1:	BWP-DownlinkCommon/UplinkCommon for initialDownlink/UplinkBWP (BWP ID #0) plus BWP-Downlink/Uplink for one configured downlink/uplinkBWP (BWP ID #1);
Option 2:	BWP-DownlinkCommon/UplinkCommon and BWP-DownlinkDedicated/UplinkDedicated for initialDownlink/UplinkBWP (BWP ID #0).

With regards to Option 1, although two BWPs are configured, the UE considers BWP ID #1 as the UE-specific RRC configured BWP. If this configuration is possible from Layer-1 viewpoints, wider bandwidth than initial BWP (BWP #0) can be configured to BWP #1. Thus, the UE can immediately utilise the wider bandwidth after BWP #1 is configured to P/SCell. Using this option, RAN2 observes the potential RAN1 specification impact that the DCI bit-width calculation for BWP needs to be modified to not be used for UEs capable of #6-1 for this option/configuration.

With regards to Option 2, the width of the initial BWP (BWP-Id #0) is configured in SIB1 (for the PCell) and in ServingCellConfigCommon (for HO and for addition of other serving cells) using the field locationAndBandwidth (this signalling structure is already in place in RRC). The field pdcch-ConfigSIB1 in MIB indicates, as the name suggests, only the width of the CORESET#0 but not the width of the initial-BWP. Hence, the option 2 allows configuring the initial BWP to cover the entire carrier (and not just 24/48/96 PRBs used by the CORESET#0).



Option 1 requires configuring at least one dedicated BWP in addition to the initial BWP, while option 2 enables using initial BWP as the dedicate data transmission/reception. Note that RAN2 specification has a terminology “initial DL/UL BWP”, which has BWP ID #0, while RAN1 specification defines “initial active DL/UL BWP”, which are given by CORESET#0 (for initial active DL BWP) and by SIB (for initial active UL BWP). It should be clarified that these are identical, which means “initial active DL/UL BWP” has BWP ID #0.
Proposal 13:
· RAN1 clarifies that initial active DL BWP and initial active UL BWP defined in TS38.213 Section 12 have BWP ID #0.

In our understanding, option 1 has no significant RAN1 specification impact while option 2 requires to consider that the bandwidth, subcarrier spacing, and/or cyclic prefix, of the initial active DL BWP, could no longer be equivalent to the bandwidth, subcarrier spacing, and/or cyclic prefix, of the control resource set for Type0-PDCCH common search space. This requires following change:
Proposal 14:
· Adopt following TP on TS38.213 Subclause 12.
	[bookmark: _Ref496621482][bookmark: _Toc517265080]12	Bandwidth part operation 
[…]
An initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space, unless explicitly configured; otherwise a UE is provided an initial active DL BWP by higher layer parameter initialDownlinkBWP. For operation on the primary cell or on a secondary cell, a UE is provided an initial active UL BWP by higher layer parameter initialUuplinkBWP. If the UE is configured with a supplementary carrier, the UE can be provided an initial UL BWP on the supplementary carrier by higher layer parameter initialUplinkBWP in supplementaryUplink.



In TS 38.212 Section 7.3.1.2.1, bit-width of frequency-domain resource allocation is defined for DCI format 1_0 with various RNTIs. For this, currently, the size of the frequency-domain resource allocation field is determined by the size of the “initial DL bandwidth part”. However, for option 2, this should be changed as following
· For DCI format 1_0 with CRC scrambled by RA-RNTI, TC-RNTI, C-RNTI/CS-RNTI/new-RNTI;
· In order to use DCI format 1_0 with these RNTIs scheduling a PDSCH with a bandwidth wider than the bandwidth of the controlResourceSetZero, the size of the frequency-domain resource allocation field for the DCI format 1_0 with these RNTIs should be determined by the locationAndBandwidth for initialDownlinkBWP whenever possible.
· For DCI format 1_0 with CRC scrambled by SI-RNTI and P-RNTI;
· When the DL BWP overlaps with the controlResourceSetZero, it is not really necessary to schedule SI or Paging outside of the bandwidth of the controlResourceSetZero, since this avoids duplicated transmission of SI or Paging to connected UEs and idle UEs. When the DL BWP does not overlap with the controlResourceSetZero, it should be possible to schedule SI or Paging to the connected UEs in dedicated manner. 
The TP for TS38.212 Section 7.3.1.2 is following.
Proposal 15:
· Adopt following TPs on TS38.212 Subclause 7.3.1.2.
	[bookmark: _Toc517077656]7.3.1.2	DCI formats for scheduling of PDSCH 
[bookmark: _Toc517077657]7.3.1.2.1	Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-RNTI or new-RNTI:
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format

-	Frequency domain resource assignment –  bits

-	 is the size of the active DL bandwidth part if in case DCI format 1_0 is monitored in the UE specific search space and satisfying
-	the total number of different DCI sizes monitored per slot is no more than 4 for the cell, and 
-	the total number of different DCI sizes with C-RNTI monitored per slot is no more than 3 for the cell

Otherwise  is the size of the initial DL bandwidth part, which is provided by locationAndBandwidth in the BWP-DownlinkCommon if configured and is provided by pdcch-ConfigSIB1 (i.e., controlResourceSetZero) in the PBCH otherwise.
[…]
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:
-	Short Messages Indicator – 2 bits according to Table 7.3.1.2.1-1. 
-	Short Messages – [8] bits, according to Subclause x.x of [9, TS38.331]. If only the scheduling information for Paging is carried, this bit field is reserved.

-	Frequency domain resource assignment – bits.  If only the short message is carried, this bit field is reserved.

-	 is the size of the initial DL bandwidth part, which is provided by locationAndBandwidth in the BWP-DownlinkCommon if configured and frequency location and bandwidth of CORESET#0 does not overlap with the locationAndBandwidth for initialDownlinkBWP, and is provided by pdcch-ConfigSIB1 (i.e., controlResourceSetZero) in the PBCH otherwise.
[…]
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by SI-RNTI:

-	Frequency domain resource assignment – bits

-	 is the size of the initial DL bandwidth part, which is provided by locationAndBandwidth in the BWP-DownlinkCommon if configured and frequency location and bandwidth of CORESET#0 does not overlap with the locationAndBandwidth for initialDownlinkBWP, and is provided by pdcch-ConfigSIB1 (i.e., controlResourceSetZero) in the PBCH otherwise
[…]
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by RA-RNTI:

-	Frequency domain resource assignment – bits

-	 is the size of the initial DL bandwidth part, which is provided by locationAndBandwidth in the BWP-DownlinkCommon if configured and is provided by pdcch-ConfigSIB1 (i.e., controlResourceSetZero) in the PBCH otherwise.
[…]
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by TC-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 1, indicating a DL DCI format

-	Frequency domain resource assignment – bits

-	 is the size of the initial DL bandwidth part, which is provided by locationAndBandwidth in the BWP-DownlinkCommon if configured and is provided by pdcch-ConfigSIB1 (i.e., controlResourceSetZero) in the PBCH otherwise.



4.2	Monitoring for DCI formats with CRC scrambled by CS-RNTI
Following agreements were achieved in the RAN1 #93 meeting [2]:
	Agreements:
· For CS-RNTI DCI sizes
· For DCI format 1-1 with CS-RNTI, the DCI size are the same as the DCI format 1-1 with C-RNTI in respective search space. 
· For DCI format 0-1 with CS-RNTI, the DCI size are the same as the DCI format 0-1 with C-RNTI in respective search space. 
· For DCI format 1-0 with CS-RNTI, the DCI size are the same as the DCI format 1-0 with C-RNTI in respective search space. 
· For DCI format 0-0 with CS-RNTI, the DCI size are the same as the DCI format 0-0 with C-RNTI in respective search space. 

Agreements:
· For both initial transmission and re-transmissions for GF scheduling for URLLC,
· For UL configured grant, the MCS table is configured by the existing parameter associated with the RRC configured grant configuration, which is extended to include the new 64QAM MCS table.
· For DL SPS, RRC indicates whether or not the new 64QAM table is configured. The indication for the new MCS table for DL SPS is separate from the one for grant-based DL scheduling.



For parameters specified for both grant-based PUSCH and for configured-grant PUSCH independently, one remaining issue is for configured grant re-transmission scheduled by DCI scrambled with a CS-RNTI, of which RRC parameters should be used. 
The DCI scrambled with the CS-RNTI can be used for activation, deactivation and re-transmission of the configured grant PUSCH. By setting special value of some fields such as NDI, HPN, RV, MCS and resource block assignment, UE can differentiate the DCI with CS-RNTI that is for activation/deactivation or re-transmission. Above differentiation requires the positions for NDI, HPN, RV, MCS and resource block assignment fields should keep the same in the activation/deactivation DCI and in the re-transmission scheduling DCI, otherwise UE cannot distinguish. Therefore, parameters for re-transmission should follow ConfiguredGrantConfig so that all the bit fields in the DCI are not different between activation/deactivation DCI and re-transmission DCI. This is also in line with the agreement made for URLLC MCS table used for configured grant initial transmission and re-transmissions.
Proposal 16: 
· For configured grant retransmission, for parameters in DCI fields having configurability, if ConfiguredGrantConfig contains the parameters, the configuration for the parameters follows the ConfiguredGrantConfig; otherwise, follows the PUSCH-Config.

5. Conclusion
In this contribution we provide proposals for maintenance of physical downlink control channel as following:
Proposal 1:
· Confirm the working assumptions included in the following RAN1#93 agreements.
	Agreements:
· For UE BD capability reporting y = integer(4, …, 16), at least for self-scheduling,
· For UE not supporting CA with different numerologies, the reported value equally applies to all numerologies
· (Working assumption) For UE supporting CA with different numerologies, 
· When the UE is configured with CA with the same numerology, the reported value applies
· When the UE is configured with CA with different numerologies, the reported value applies to each set of DL-CCs with the same numerology, i.e.:
· If a UE is configured with DL-CCs of X0, X1, X2, X3, where Xi denotes the number of DL-CCs with the numerology i, the limit total number of (BDs or CCEs) for the DL-CCs with the numerology i is given by Floor{Xi / (X0 + X1 + X2 + X3) * (Mi or Ni) * y} per slot of the numerology i
· Where Mi and Ni represent the number of BDs and CCEs per slot specified for non-CA case, respectively
· Note: some of the values of Xi may be zero depending on the CA configuration
· For each CC, the non-CA limit still applies
· FFS the impact of BWP, if any

Agreements:
· For self-scheduling with different numerologies, and the number of DL-CCs is more than 4 and with up to T DL-CCs where the UE reports BD capability of y < T, the limit of BDs/CCEs per CC per slot is
· (Working assumption) The total number of BDs/CCEs across CCs per numerology is based on UE BD capability. It can be split across CCs for the given numerology, subject to the non-CA limit on each CC.
· If a UE is configured with DL-CCs of X0, X1, X2, X3, where Xi denotes the number of DL-CCs with the numerology i, the limit of (BDs or CCEs) for the DL-CCs with the numerology i is given by Floor{Xi / (X0 + X1 + X2 + X3) * (Mi or Ni) * y} per slot of the numerology i
· For SCell, NW ensures no overbooking based on non-CA case occurs



Proposal 2:
· For cross-carrier scheduling with the same numerology, if the UE reports BD capability of y < T, the limit of BDs or CCEs per CC per slot is equal to the minimum between (the non-CA limit) x A and (the non-CA limit) x B, where;
· A = no. of CCs schedulable by the scheduling CC
· B = the reported value y
Proposal 3:
· For cross-carrier scheduling with different numerologies, 
· if the UE reports BD capability of y >= T, the limit of BDs or CCEs per CC per slot is equal to (the non-CA limit of the numerology of the PDCCH carrier) x (no. of CCs schedulable by the scheduling CC)
· if the UE reports BD capability of y < T, the limit of BDs or CCEs per CC per slot is equal to the minimum between (the non-CA limit of the numerology of the PDCCH carrier) x A and (the non-CA limit of the numerology of the PDCCH carrier) x B, where;
· A = no. of CCs schedulable by the scheduling CC
· B = the reported value y
Proposal 4:
· The answer to the question “whether CORESET#0 is supposed to be configurable dedicatedly with a TCI-state?” is;
· No, RAN1 does not agree to support configuration of a TCI-state for CORESET#0. The QCL source for PDCCH associated with the CORESET#0 is an SSB selected from SSB(s) through CFRA or CBRA.
Proposal 5:
· When ra-SearchSpace and Search space#0 (i.e., Type0-PDCCH common search space or the search space identified by SSB + MIB or the search space configured by searchSpaceZero or searchSpaceSIB1 in PDCCH-ConfigCommon) are associated with CORESET#0 (i.e., the CORESET identified by SSB + MIB or the CORESET configured by controlResourceSetZero in PDCCH-ConfigCommon), 
· The QCL source for CORESET#0 is the selected SSB through initial access or random access.
· If SSB-based RA is triggered, and if the UE selects another SSB, the QCL source for any PDCCHs associated with CORESET#0 becomes the selected SSB.
· PDCCH monitoring occasion of Search space#0 is determined by the selected SSB, which is known by the gNB by the PRACH resource.
· CSI-RS-based RA is not applicable.
· When ra-SearchSpace is associated with commonControlResourceSet in PDCCH-ConfigCommon, while Search space#0 (i.e., Type0-PDCCH common search space or the search space identified by SSB + MIB or the search space configured by searchSpaceZero or searchSpaceSIB1 in PDCCH-ConfigCommon) is associated with CORESET#0 (i.e., the CORESET identified by SSB + MIB or the CORESET configured by controlResourceSetZero in PDCCH-ConfigCommon),
· The QCL source for CORESET#0 is the selected SSB through initial access or random access.
· The QCL source for commonControlResourceSet can be either the SSB which is the QCL source for CORESET#0, or a CSI-RS which is associated with the SSB which is the QCL source for CORESET#0.
· If SSB-based RA is triggered, and if the UE selects another SSB, the QCL source for any PDCCHs associated with CORESET#0 and commonControlResourceSet becomes the selected SSB.
· PDCCH monitoring occasion of Search space#0 is determined by the selected SSB, which is known by the gNB by the PRACH resource.
· If CSI-RS based RA is triggered, and if a UE selects a CSI-RS which associates with another SSB, the QCL source for any PDCCHs associated with commonControlResourceSet becomes the selected CSI-RS, and the QCL source for any PDCCHs associated with controlResourceSetZero becomes the SSB which is associated with the selected CSI-RS.
· PDCCH monitoring occasion of Search space#0 is determined by the SSB which is associated with the selected CSI-RS, which is known by the gNB by the PRACH resource.
· When Both ra-SearchSpace and Search space#0 (i.e., Type0-PDCCH common search space or the search space configured by searchSpaceSIB1 in PDCCH-ConfigCommon) are associated with commonControlResourceSet,
· Either SSB or CSI-RS can be configured as the QCL source for commonControlResourseSet.
· If a CSI-RS is the QCL source, the CSI-RS is not necessarily be associated with an SSB.
· If SSB-based RA or CSI-RS-based RA is triggered, and if a UE selects another SSB/CSI-RS, the QCL source for any PDCCHs associated with commonControlResourceSet becomes the selected SSB/CSI-RS.
· PDCCH monitoring occasion of Type0-PDCCH common search space is not impacted by the selected SSB/CSI-RS. 
· This case may be limited to the non-overlapping DL BWP.
Proposal 6:
· The answer to the question “Whether it is allowed to configure UEs with CSI-RS based RA and send the RAR on CORESET #0 associated with SSBs?” is;
· [bookmark: _GoBack]No. PDCCH for RAR is receivable only in ra-SearchSpace. For CSI-RS based RA, ra-SearchSpace is not associated with CORESET#0. Therefore, PDCCH for RAR in ra-SearchSpace is QCLed with the selected CSI-RS which may or may not be associated with SSB.
· Besides, proposal 5 should be informed to RAN2 in the same LS.
· Necessary spec changes in 213 and 331 should be considered carefully once agreed.
Proposal 7: 
· Definition of initial active DL BWP is updated so that the initial active DL BWP covers both CORESET#0 and SS/PBCH block associated to the initial active DL BWP.
· Send reply LS to RAN2 to inform RAN1 agreements and corresponding RAN1 spec update.
Proposal 8: 
· Following text proposal is applied to Section 12 in TS38.213.
	12	Bandwidth part operation 
~
An initial active DL BWP is defined by a location and number of contiguous PRBs starting at lowest PRB among PRBs of SS/PBCH block and PRBs of the control resource set for Type0-PDCCH common search space and ending at highest PRB among PRBs of SS/PBCH block and PRBs of the control resource set for Type0-PDCCH common search space, a subcarrier spacing for the control resource set for Type0-PDCCH common search space, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space. For operation on the primary cell or on a secondary cell, a UE is provided an initial active UL BWP by higher layer parameter initialuplinkBWP. If the UE is configured with a supplementary carrier, the UE can be provided an initial UL BWP on the supplementary carrier by higher layer parameter initialUplinkBWP in supplementaryUplink.
~



Proposal 9:
· Inform RAN2 that the answers to the Questions #2a and #2b are both No.
Proposal 10: 
· Adopt following TP in 38.211 subclause 4.3.2:
	4.3.2	Slots
[…]
A UE not capable of full-duplex communication is not expected to transmit and receive at the same time. The UE is not expected to transmit in the uplink during the received downlink symbol and earlier than  after the end of the last received downlink symbol and is not expected to receive the downlink during the transmission of uplink symbol in the same cell where  is given by [TS 38.101].



Proposal 11:
· In case multiple cells with different uplink-downlink-flexible configurations/indications are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints apply:
· if the symbol in the specific cell is a downlink symbol, the UE shall not transmit any signal or channel on a secondary cell in the same symbol 
· if the symbol in the specific cell is an uplink symbol, the UE is not expected to receive any downlink transmissions on the other cell in the same symbol
· if the symbol in the specific cell is a flexible symbol, the UE is not expected to receive any downlink transmissions and transmit any signal or channel on the other cell in the same symbol.
· The specific cell is the PCell, PSCell, or the CC with the smallest cell index across CCs in the band combination.
Proposal 12: 
· If GC-PDCCH monitoring is skipped due to Scell deactivation, 
· For the slots/symbols from the Scell activation till the next configured DCI format 2_0 monitoring occasion with slot format not provided by earlier SFI, PDCCH monitoring is performed but the UE will cancel RRC configured transmission, and assume RRC configured DL transmission is not transmitted, during semi-static configured flexible symbols
· Spec change may not be needed
Proposal 13:
· RAN1 clarifies that initial active DL BWP and initial active UL BWP defined in TS38.213 Section 12 have BWP ID #0.
Proposal 14:
· Adopt following TP on TS38.213 Subclause 12.
	12	Bandwidth part operation 
[…]
An initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space, unless explicitly configured; otherwise a UE is provided an initial active DL BWP by higher layer parameter initialDownlinkBWP. For operation on the primary cell or on a secondary cell, a UE is provided an initial active UL BWP by higher layer parameter initialUuplinkBWP. If the UE is configured with a supplementary carrier, the UE can be provided an initial UL BWP on the supplementary carrier by higher layer parameter initialUplinkBWP in supplementaryUplink.



Proposal 15:
· Adopt following TPs on TS38.212 Subclause 7.3.1.2.
	7.3.1.2	DCI formats for scheduling of PDSCH 
7.3.1.2.1	Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-RNTI or new-RNTI:
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format

-	Frequency domain resource assignment –  bits

-	 is the size of the active DL bandwidth part if in case DCI format 1_0 is monitored in the UE specific search space and satisfying
-	the total number of different DCI sizes monitored per slot is no more than 4 for the cell, and 
-	the total number of different DCI sizes with C-RNTI monitored per slot is no more than 3 for the cell

Otherwise  is the size of the initial DL bandwidth part, which is provided by locationAndBandwidth in the BWP-DownlinkCommon if configured and is provided by pdcch-ConfigSIB1 (i.e., controlResourceSetZero) in the PBCH otherwise.
[…]
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:
-	Short Messages Indicator – 2 bits according to Table 7.3.1.2.1-1. 
-	Short Messages – [8] bits, according to Subclause x.x of [9, TS38.331]. If only the scheduling information for Paging is carried, this bit field is reserved.

-	Frequency domain resource assignment – bits.  If only the short message is carried, this bit field is reserved.

-	 is the size of the initial DL bandwidth part, which is provided by locationAndBandwidth in the BWP-DownlinkCommon if configured and frequency location and bandwidth of CORESET#0 does not overlap with the locationAndBandwidth for initialDownlinkBWP, and is provided by pdcch-ConfigSIB1 (i.e., controlResourceSetZero) in the PBCH otherwise.
[…]
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by SI-RNTI:

-	Frequency domain resource assignment – bits

-	 is the size of the initial DL bandwidth part, which is provided by locationAndBandwidth in the BWP-DownlinkCommon if configured and frequency location and bandwidth of CORESET#0 does not overlap with the locationAndBandwidth for initialDownlinkBWP, and is provided by pdcch-ConfigSIB1 (i.e., controlResourceSetZero) in the PBCH otherwise
[…]
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by RA-RNTI:

-	Frequency domain resource assignment – bits

-	 is the size of the initial DL bandwidth part, which is provided by locationAndBandwidth in the BWP-DownlinkCommon if configured and is provided by pdcch-ConfigSIB1 (i.e., controlResourceSetZero) in the PBCH otherwise.
[…]
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by TC-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 1, indicating a DL DCI format

-	Frequency domain resource assignment – bits

-	 is the size of the initial DL bandwidth part, which is provided by locationAndBandwidth in the BWP-DownlinkCommon if configured and is provided by pdcch-ConfigSIB1 (i.e., controlResourceSetZero) in the PBCH otherwise.



Proposal 16: 
· For configured grant retransmission, for parameters in DCI fields having configurability, if ConfiguredGrantConfig contains the parameters, the configuration for the parameters follows the ConfiguredGrantConfig; otherwise, follows the PUSCH-Config.
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