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Introduction
In this contribution, we discussion a few remaining issues on carrier aggregation and bandwidth parts.

Remaining Issues on Carrier Aggregation
[bookmark: _Toc503314554][bookmark: _Toc503531337][bookmark: _Ref503531383]QCL assumptions under cross-carrier scheduling
(this section is a resubmission of R1-1809429)
As per current specification if the offset between the DCI scheduling a PDSCH and the PDSCH is less than a threshold, the UE is expected to receive the PDSCH using a default QCL. The default QCL is derived from the CORESET of the lowest CORESET ID in the latest slot when one or more CORESETS within an active BWP of the serving cell are configured for the UE. In most cases, there may not be a CORESET configured for the UE in the serving cell where the PDSCH is scheduled. In this scenario for instance, suppose a SCC has no CORESET configured and a PCC schedules a PDSCH in the SCC with an offset less than the threshold, the QCL assumptions to receive the PDSCH are not defined. One option is to use the PCC CORESET QCL, as a default for SCC but then this may not work for the case when PCC is FR1 and SCC is in FR2. Hence our preferred option for R15 for the case where SCC has no CORESET configured, is that PCC DCI scheduling PDSCH in SCC carries TCI state information for the SCC, and also the offset should be greater than the threshold.
[bookmark: _Toc525929478]Proposal 1: For the case where SCC in FR2 does not have a configured CORESET, and is cross carrier scheduled via DCI from a different carrier, the DCI shall carry the TCI state information for the reception of PDSCH. In addition, the offset between the reception of DL DCI and DL PDSCH should be greater than the threshold Threshold-Sched-Offset.

Remaining Issues on Bandwidth Parts
Fallback DCI size determination and CORESET#0
In NR, DCI format 0_0 and 1_0 size is determined by the bandwidth of CORESET#0. CORESET#0 was introduced to be used for initial access related common search space. RAN2 recently introduced a mechanism to allow reconfiguration of initial DL BWP using SIB1 (a.k.a., RMSI). With this change, RAN1 revised previous agreements to accommodate initial DL BWP reconfiguration as below.

Agreements:
· Modify the agreements in RAN1#92bis as follows.
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWPCORESET#0
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled
· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWPCORESET#0
· For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, RA-RNTI, C-RNTI, CS-RNTI, or TC-RNTI:
· the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWPCORESET#0.
· Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP in CSS
· Modify the agreements in RAN1#91 as follows if Option #2 is supported in PCell
· CORESET configured by RMSI is confined within the initial DL BWPthe bandwidth of CORESET#0
· For PCell, the initial DL BWP can be configured in SIB1 to be the same as or different with the initial DL BWP as initially defined by CORESET#0
· The initial DL BWP configured in SIB1 includes the bandwidth of CORESET#0
· If the initial DL BWP configured by SIB1 is different with the initial DL BWP as initially defined by CORESET#0, the configuration of the initial DL BWP configured by SIB1 is applicable after the initial access
· For PSCell and SCell, the initial DL BWP of a cell can be configured to be the same as or different with the initial DL BWP as defined by CORESET#0 of the cell
· The initial DL BWP of a cell includes the bandwidth of CORESET#0 of the cell
· Note: RAN1 assumes that the above agreements related to PCell, PSCell and SCell have no RAN1 specification impact and will be captured in RAN2 specs
· Send LS to RAN2 to ask RAN2 to capture the above agreements related to PCell, PSCell and SCell in RAN2 specs, draft LS in R1-1810000, which is approved with final LS in R1-1810002

One open issue is how to determine the fallback DCI size for particular scenarios such as:
· Scenario A: PSCell with SSB where there is no CORESET#0 configuration in MIB, i.e. it can’t be used as PCell for other UEs
· Scenario B: SCell with SSB where there is no CORESET#0 configuration in MIB, i.e. it can’t be used as PCell for other UEs
· Scenario C: SCell without SSB
It is our view that CORESET#0 can be always configurable even when CORESET#0 is not used by any search space. In this way, the fallback DCI size can also be naturally determined based on the configured CORESET#0. This approach is aligned with the existing RAN1 agreements and there is no need to further revert existing agreements.
For the scenario A and B, PDCCH-ConfigCommon via dedicated RRC can configure controlResourceSetZero, even if there is no CORESET#0 configuration in MIB. If CORESET#0 is “not configured” in MIB and configured by the dedicated signaling, this does not break general consistency rule of “configuring different values in MIB, SIB1 and dedicated” since CORESET#0 is only configured via dedicated signaling. It will be up to network whether to truly utilize this CORESET#0 to be associated with any search space configuration. If no search space is associated with CORESET#0, CORESET#0 will be only used for the purpose of DCI size determination (i.e., becoming a “virtual” CORESET#0). It should be noted that this case is not different from the case of non-overlapping BWP with CORESET#0, where UE still use CORESET#0 to determine the size of fallback DCI.
Similarly for the scenario C, PDCCH-ConfigCommon via dedicated RRC can configure controlResourceSetZero. In this case, since there is no MIB, there is no confliction from the beginning. Given CORESET#0 is relatively defined from the SSB, the configured CORESET#0 via dedicated RRC, in this case, cannot be completely defined since there is no reference SSB. However, we can still use the configuration for the purpose of DCI size determination using the configured bandwidth of CORESET#0. In this case, CORESET#0 is a virtual CORESET.
[bookmark: _GoBack]There can be other options, e.g., determine the DCI size via initial DL BWP instead of CORESET#0 if CORESET#0 is not configured. This requires amending existing agreements at this late stage of specification. It should be also noted that it requires restricting initial DL BWP if we need to maintain the fallback DCI size, which defeats the purpose of allowing reconfiguration of initial DL BWP. It will also open up the possibility of allowing many options for the fallback DCI size, which is not ideal for testing and verification.
Other option under discussion is configuring additional CORESET, i.e., commonControlResourceSet in PDCCH-ConfigCommon with ID zero. This again requires a fundamental change since current RRC configures CORESET#0 uniquely in PDCCH-ConfigCommon.
Based on discussion above, we propose the following:
[bookmark: _Toc525929479]Proposal 2: CORESET#0 is always configured if DCI size for DCI format 0_0 and 1_0 needs to be determined.
[bookmark: _Toc525929480]Proposal 3: When there is no reference SSB for CORESET#0, the information in number of RBs field in CORESET#0 configuration as per Chapter 13 of TS38.213 is solely used for the purpose of DCI size determination.
We provides corresponding RAN2 CR for reference [1].
Conclusion
The following observation and proposals have been made on issues in CA and BWP.
Proposal 1: For the case where SCC in FR2 does not have a configured CORESET, and is cross carrier scheduled via DCI from a different carrier, the DCI shall carry the TCI state information for the reception of PDSCH. In addition, the offset between the reception of DL DCI and DL PDSCH should be greater than the threshold Threshold-Sched-Offset.
Proposal 2: CORESET#0 is always configured if DCI size for DCI format 0_0 and 1_0 needs to be determined.
Proposal 3: When there is no reference SSB for CORESET#0, the information in number of RBs field in CORESET#0 configuration as per Chapter 13 of TS38.213 is solely used for the purpose of DCI size determination.
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