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Introduction
From the previous round of discussions, the following have been agreed:
Agreement
When DL DCI is transmitted via PDCCH repetition, for PUCCH resource determination for HARQ-Ack when the corresponding PUCCH resource set has a size larger than eight, starting CCE index and number of CCEs in the CORESET of one of the linked PDCCH candidates is applied, and option 2 is supported
· Option 2: The one with the lowest SS set ID is applied.
· FFS: Support of Option 2 does not mean PDCCH repetition based on two linked search space set within one CORESET is supported


Agreement
For PDSCH rate matching around the scheduling DCI in the case of PDCCH repetition, the previous agreement for FR1 also applies to FR2.

Furthermore, issue 4 (applicability to single-TRP) and inter-slot PDCCH repetition may not require further discussions for now based on the inputs.
In addition, from “other issues”, issues 5-7 are selected for initial discussion in this round.
Number of BDs
Based on the previous round of discussions, preferences / concerns are summarized below
· Option 1 (14 vs 2): 
· First preference: OPPO, Spreadtrum, Xiaomi, Apple, NEC
· Second preference: ZTE, QC, MediaTek, Lenovo/MotM, CATT, Samsung, Futurewei, TCL, Fraunhofer
· Concern: Ericsson, Docomo
· Option 2 (10 vs 6): 
· First preference: Fraunhofer, CMCC, Samsung, NEC
· Second preference: ZTE, InterDigital, LG, Docomo, Huawei/HiSilicon, Nokia/NSB
· Concern: Apple, Spreadtrum, OPPO, QC, Ericsson, Futurewei
· Option 3 (9 vs 8): 
· First preference: Huawei/HiSilicon, InterDigital, CATT, ZTE, Lenovo/MotM, Nokia/NSB, LG, DOCOMO, NEC
· Second preference:
· Concern: Apple, Spreadtrum, OPPO, QC, MediaTek, Ericsson, Futurewei, TCL
· Option 4 (10 vs 3): 
· First preference: vivo, MediaTek, QC, Intel, Ericsson, TCL
· Second preference: Apple, Spreadtrum, OPPO, Fujitsu
· Concern: ZTE, LG, Docomo,
· Option 5 (7 vs 4): 
· First preference: Fujitsu, FUTUREWEI, Intel, NEC
· Second preference: ZTE, OPPO, Intel
· Concern: QC, Ericsson, Docomo, vivo

Considering the inputs especially the feedback from UE vendors, it seems that option 1 is the way forward. In addition, some companies have strong concern wrt non-integer value for number of BDs (some of the first/second preferences are conditioned on this aspect). Options 2, 3, and 5 may be unacceptable or a larger number of companies. Hence, one of the following proposals can be consiedred:

FL Proposal 1A: For number of BDs corresponding to two PDCCH candidates that are linked for PDCCH repetition, support
· Option 1: UE reports one or more numbers as required number of BDs for the two PDCCH candidates
· Candidate values: 2, 3.

FL Proposal 1B: For number of BDs corresponding to two PDCCH candidates that are linked for PDCCH repetition, Options 2, 3, and 5 are no longer pursuded.
Please comment if either Proposal 1A or 1B is not acceptable to you.
	Company
	Comments

	LG
	We have concern on FL Proposal 1B. As we mentioned in summary round 0, Option 4 cannot fully harvest potential reliability gain. In our view, Option 4 allows only two implementations; first one is to decode two PDCCH repetition, separately, and second one is one separate decoding and one combining based decoding. First one cannot achieve coding gain from combining and second one cannot achieve reliability gain in case of blockage or network selection PDCCH transmission.
Even though our preference is Option 3, we are ok with FL Proposal 1A as compromise.

	Lenovo/MotM
	We are fine with FL’s proposal 1A. We think candidate value 3 is useful to guarantee PDCCH transmission reliability and flexibility but larger decoding complexity.

	Apple
	Support

	Xiaomi
	We support the proposal with more candidate value: a value between 1 and 2, e.g., 1.5 and a value between 2 and 3, e.g., 2.5. In addition, we think the mapping between candidate value and decoding assumption should be specified.

	Spreadtrum
	Support FL’s proposal 1A. 

	OPPO
	Support FL Proposal 1A

	CMCC
	Support the two proposals.
Although we prefer Option 2, we can accept Option 1 as a  compromise. And the X in Option 1 can be a integer, like 3.

	ZTE
	We can accept FL proposal 1A.  But FL proposal 1B is unnecessary as LG mentioned

	vivo
	Support  proposal 1A in principle
We can accept candidate value: 3, although which requires more complex implementation in UE-side. 
Furthermore, as we have commented in Round 0,  the pros of 3BDs is mainly in the case when UE is not aware of one of PDCCH candidate not transmitted. In FR2, we think PDCCH congestion seldom happens since few UEs are located in same beam coverage simultaneously. When UE reports 3BDs for PDCCH repetition, we expect gNB has freedom to retune the value to 2BDs, for instance, if gNB can ensure the PDCCH congestion will not happen. 
We suggest undate proposal 1A:
FL Proposal 1A: For number of BDs corresponding to two PDCCH candidates that are linked for PDCCH repetition, support
· Option 1: UE reports one or more numbers as required number of BDs for the two PDCCH candidates
· Candidate values: 2, 3.
         Note: when UE reports 3BDs, that does not mean UE definitely perform reception with 3BDs.
For UEs reporting 3BDs capability, gNB can indicate(configure) to UE that 2BDs shall be assumed for linked PDCCH repetition.

	Nokia
	Support the proposals. 

	CATT
	We also have concern on option 4. For the candidate values, instead of 3, a value between 1 and 2 should be added in Proposal 1A.

	Fraunhofer IIS/HHI
	Support proposal 1A in principle. But the intention of the two proposals is confusing. The first proposal provides the alternative chosen for number of BDs and the 2nd one says that 2, 3 and 5 are not considered anymore. If the decision is taken in proposal 1A, proposal 1B is not needed anymore. And proposal 1B doesn’t include option 4. Does it mean that it is still be considered?

	Huawei, HiSilicon
	Do not support. We still have concerns on options 1/4/5, as we think that UE should report the support of soft combining. Without the reporting, performance gain from this topic cannot be actually harvested. For example, gNB cannot perform accurate link adaptation for PDCCH, and how to do resource allocation is even a problem. 
To UE vendors, the motivation of reporting soft combining is just to reflect the decoding performance that can be captured in RAN4 requirement, instead of exposing the UE implementation. 
Please note that this is not a new thing, in Rel-16, there has already been a UE capability supportCodewordCombining-R16 to indicate the support of soft-combining for PDSCH, proposed by some companies. We believe that this can also be used for PDCCH.

	Samsung
	We accept FL’s proposal 1A. But we still believe having UE reporting soft-combining capability will provide better reliability to PDCCH, and does not disclose any UE implementation as raised by other companies. Hence we do not support FL’s proposal 1B

	MediaTek
	Although our first preference is option 4. As a compromise, we can support proposal both 1A and 1B. We are also fine with vivo’s update.

	Ericsson
	We can accept FL proposal 1A under some additional circumstances:
· 2 BD is default and always supported when the feature is supported
· UE can report support of 3 BD and this is tied to (conditioned on) that the UE performs soft combining. 
· For a UE that indicate that support 3 BD, it should still be under NW control, i.e. the network configures by RRC to the UE whether it shall use soft combining (3 BD) or just selection diversity (2 BD)  

	QC
	Support Proposal 1A. Proposal 1B is also fine to us. We cannot accept non-integer number of BDs as mentioned before. RRC configuration based on UE capability can be discussed further.

	Futurewei
	Do not accept 1B. 
1A in its current form is not complete. What are the implications if the UE reports more than one number as required number of BDs? More description is needed.
As in the previous round, we’d like to point out the BD count in standard specifications does not mandate the UE to perform exactly that many BDs. It is a UE capability, i.e., an upper bound for the UE. For this reason, we support vivo’s note:
Note: when UE reports 3BDs, that does not mean UE definitely perform reception with 3BDs.
@vivo: Thanks for the analysis on the case of one PDCCH candidate is not transmitted. We think there are more cases like that, which we call one-outage scenarios, such as the gNB dynamically selects only one PDCCH, one link is blocked, one link experiences a deep fading, one link is significantly interfered, etc. All these need to be considered.
@Ericsson: For the selection diversity, is it gNB selection? So the RRC configuration is essentially telling UE whether gNB selection is to be performed or not? Maybe gNB can signal that configuration, but it does not need to force the UE “shall use soft combining (3 BD) or just selection diversity (2 BD)”. Instead, the UE may expect up to 3 or up to 2 BD, and the gNB may assume up to 3 or up to 2 BD based on the gNB signaling, and the detailed UE implementation is not specified.

	Intel
	for 1A why would the UE report 2 values ?
we do not support reporting of soft-combining from UE to gNB – why is this required ? 

	Fujitsu
	Prefer option 1B. We can live with option 1A if this is the majority view.



FL Update
From moderator’s side, it is important to finalize this issue. I suggest to agree to Proposal 1A. Some second-level details can be FFS as it would be hard to finalize everything in one agreement. Views are summarized below:
· Can accept: LG, Lenovo/MotM, Apple, Xiaomi (with X=1.5), Spreadtrum, OPPO, CMCC, ZTE, vivo (with notes), Nokia, CATT (with other X values), Fraunhofer, Samsung, MediaTek, Ericsson (with notes), QC, Fujitsu
· Concern: Huawei/HiSilicon

@ Xiaomi, CATT: Many companies do not agree with non-integer number of BDs based on this and previous round of discussions.
@ vivo, Ericsson: The additional notes can be controversial as you can imagine. The default behavior and RRC configuration aspects are second-level details. I captured them as FFS for now. @ Ericsson: If it is tied to soft-combining support, then I think it becomes similar to Option 2.
@ Futurewei: The case of more than one is put in bracket. This depends on the details of UE capability signaling. 
@ Intel: This may be related to a default behavior (added FFS part, i.e., whether 2BDs is a default behavior and should be always supported)
Updated FL Proposal 1A: For number of BDs corresponding to two PDCCH candidates that are linked for PDCCH repetition, support
· Option 1: UE reports one [or more] numbers as required number of BDs for the two PDCCH candidates
· Candidate values: 2, 3.
· FFS: Default behaviour
· FFS: RRC configuration based on reported UE capability

PDSCH mapping Type B (Issue 1)
Four alternatives have been discussed in the previous round:
· Alt1: The candidate that starts later in time
· Alt2: The candidate that ends later in time
· Alt3: The candidate that starts earlier in time
· Alt4: The candidate that ends earlier in time

Irrespective of the discussions related to partial overlap in REs, partial overlap in time domain can still happen. For example, two CORESETs can be configured with different set of RBs resulting in no RE overlap. For the purpose of this proposal, overlap in time domain is important and not in both time and frequency (overlap in RE). 
Based on previous round of discussions, majority of companies support Alt1. This issue was also briefly discussed in GTW. The Rel. 15 restriction is copied below for reference:
The UE is not expected to receive a PDSCH with mapping type B in a slot, if the first symbol of the PDCCH scheduling the PDSCH was received in a later symbol than the first symbol indicated in the PDSCH time domain resource allocation.

@ Samsung, Huawei, Futurewei: As explained during the GTW, the logic of Alt1 is that Rel. 15 rule should be satisfied for both PDCCH candidates. In the case of Alt3/Alt4, from UE processing point of view, this violates the Rel. 15 rule when only the second candidate is decoded, i.e., how buffering and PDCCH/PDSCH processing should be performed requires a new handling. For example, PDSCH processing time needs to be relaxed (the current PDSCH processing timeline values are based on the above Rel. 15 restriction) and this may eventually not help in terms of reducing latency.

FL Proposal 3: If a PDSCH with mapping Type B is scheduled by a DCI in PDCCH candidates that are linked for repetition
· For the purpose of the earliest time that the PDSCH can be scheduled as well as for the purpose of the reference symbol for SLIV (when UE is configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving the PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0), a reference candidate is used:
· Alt1: The candidate that starts later in time
· FFS: How to define  for PDSCH processing time in this case

	Company
	Comments

	LG
	Support

	Lenovo/MotM
	Support

	Apple
	Support

	Xiaomi
	Support 

	Spreadtrum
	Support

	OPPO
	Support. In addition to the comments from LF, there may be another potential issue for Alt.3/4 to determine the default beam. If the PDSCH is scheduled before the 2nd PDCCH, it will be difficult to ensure that default beam of PDSCH is the same as the 2nd PDCCH. In this case,  if PDSCH and the 2nd PDCCH are overlapped in time domain, the performance of PDSCH will degrade due to the unsuitable Rx beam for the overlapped symbols.

	CMCC
	Support

	ZTE
	Support

	vivo
	As commented, before agreeing on this proposal, it should be discussed whether following scheduling behavior is supported firstly. 
[image: ]
This intra-slot scheduling pattern seems regular and compact in time domian, the first PDCCH repetition and first PDSCH repetition in same beam and the second PDCCH/PDSCH in another beam.  If only the green beam is blocked,  UE can receive PDCCH/PDSCH in red beam. Similar pattern can be extended to inter-slot PDCCH repetition, which can reduce latency of URLLC. (although inter-slot repetition is yet to be agreed)
[image: ]

In order to support the scheduling patterns above, two options can be down-selected.
a reference candidate is used:
· Alt1: The candidate that starts later in time
· how to indicate SLIV for PDSCH scheduling is ahead of PDCCH is FFS.
· Alt3: The candidate that starts earlier in time


	Nokia
	Support

	CATT
	Support

	Huawei, HiSilicon
	As the PDCCH candidates are linked together, they will be treated by the UE as a whole. There is only two cases: the DCI is decoded successfully from the linked resource, or is failed to be decoded. Therefore, there’s no violation to Rel-15 rule. In fact, as the linked candidates would be processed by the UE as a whole, Alt 3 (the candidate that starts earlier) is more aligned with the legacy.
On buffer, the UE needs to buffer the signal from the beginning of the earlier PDCCH anyway, at least for DCI decoding. Then, the PDSCH can also buffer at the same time. There’s no further buffer requirement if the reference candidate is the earlier one in time.
Alt3 can reduce the latency in processing of PDSCH. In addition, it can also support the scheduling patterns mentioned by Vivo, which provide further scheduling flexibility. 

	Convida Wireless
	Support

	Samsung
	We do not agree with the proposal and also do not agree with the FL’s argument on Alt3. Our understanding is, since the candidates are explicitly linked, the UE anyway is expected to buffer the symbols from the candidate that starts earlier in time for soft-combining. Also the behavior being discussed is applicable only for Rel17 when PDCCH is repeated and doesn’t not violate the Rel15 behavior as indicated by the FL, if the candidate that starts earlier in time is considered as the reference candidate. 

Regarding OPPO's concern on default beam, when PDCCH and PDSCH is overlapped in time domain, Rel-15 rule is applied (CORESET's QCL-TypeD is prioritized). This is same even for Alt1 (PDSCH starting from the later PDCCH).  

	MediaTek
	Support

	Ericsson
	Support

	QC
	Support.

	Futurewei
	It seems the concerns listed above apply to several alternatives, but all of them can still work. We are open to further discuss the pros and cons.

	Fujitsu
	Support



FL update
The proposal has majority support. Hence, it is not changed.
@ vivo: The scheduling patterns that you mentioned are unrelated to this proposal. They are related to Option 3 in which same TB is scheduled by two DCIs. I understand that you support Option 3 as an additional framework, but there is no need to tie that to this proposal. 
@ Huawei/Samsung: In Rel. 15, the DCI cannot start before the PDSCH with mapping Type B. This means that the DCI processing can start early on and hence does not impact the PDSCH processing other than the d_1,1 part, which effectively captures the number of overlapping symbols.
In Alt 3 for the case of PDCCH repetition, DCI processing may start much later. Then, this impacts the PDSCH processing time. This means that additional PDSCH processing relaxation is needed either through extending the definition of d_1,1 or through adding another factor. In both cases, the gap between two PDCCH repetitions should be also taken into account. This eliminates the latency benefit in case of Alt3. I plotted this scenario below for easier illustration:
[image: ]
 Please correct me if I missed anything. I think it would be useful if all companies are on the same page at least wrt Rel. 15 behaviour and the impact of Alt3 to PDSCH processing time.

FL Proposal 3: If a PDSCH with mapping Type B is scheduled by a DCI in PDCCH candidates that are linked for repetition
· For the purpose of the earliest time that the PDSCH can be scheduled as well as for the purpose of the reference symbol for SLIV (when UE is configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving the PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0), a reference candidate is used:
· Alt1: The candidate that starts later in time
· FFS: How to define  for PDSCH processing time in this case

TCI field not present (Issue 2)
Based on the previous round of discussions, the main proposal is supported by most companies. For the first FFS, majority of companies think that such different configurations should not be allowed. This is reflected in the update below. For the second FFS, some companies think that it may not be needed. It is anyway FFS at this point and can be discussed further.
@ ZTE: Your suggestion is added below.
@ InterDigital: It seems that majority of companies prefer the simpler solution. For selection based on RS with better quality, there may be additional issue wrt misalignment between UE and gNB.
@ Intel: This proposal does not impact “scheduling PDSCH before timeDurationForQCL”. This proposal is only for the case that scheduling offset is equal to or larger than timeDurationForQCL. To address scheduling from each TRP flexibility, TCI field can be configured to be present in the DCI.
@ Convida Wireless, Huawei/HiSilicon: As you can see, many of the companies may not even be fine with the second FFS as TCI field should be configured for Rel. 16 PDSCH schemes. Nonetheless, I think we can keep the FFS and further discuss the enhancements to multi-TCI PDSCH schemes if necessary, but it does not appear to have high priority based on the inputs.
@ Nokia: Given that many companies prefer the restriction, it is added below. Also, since the DCI is zero-padded across all SS set for a given DCI format in current spec, the benefit for the case of no restriction may not be realized at the end.

FL Proposal 4: If a PDSCH is scheduled by a DCI in PDCCH candidates (the first PDCCH candidate associated with a first CORESET and the second PDCCH candidate associated with a second CORESET) that are linked for repetition, 
· The UE expects the same configuration for the first and second CORESETs wrt presence of TCI field in DCI.
· If the TCI field is not present in the DCI, and the scheduling offset is equal to or larger than timeDurationForQCL if applicable, PDSCH QCL assumption is based on the CORESET with lower ID among the first and second CORESETs among the CORESET(s) associated with the two PDCCH candidates.
· FFS: Whether/how to handle the case that one CORESET is configured with “tci-PresentInDCI” while the other CORESET is not.
· FFS: Whether additional options are needed (e.g. to enable SDM/FDM/TDM PDSCH schemes w/o TCI field in the DCI) 

	Company
	Comments

	LG
	Support

	Lenovo/MotM
	Support

	Apple
	Support

	Xiaomi
	It is better to align with the agreement on PUCCH resource determination, thus lowest SS set ID will be applied for PDSCH QCL assumption.

	Spreadtrum
	Support

	OPPO
	Support

	CMCC
	Support

	ZTE
	Support

	vivo
	Support the proposal in general
Regarding the FFS,  we think there is no need to consider other option. In 38.214, restriction for configuration of SDM/FDM/TDM PDSCH schemes is specified : “when the UE is indicated with two TCI states in a codepoint of the DCI field,…….”

If RRC configures w/o TCI field in the DCI but expect to support SDM/FDM/TDM PDSCH schemes, it is error configuration and which should be precluded. 

	Nokia
	Do not support the first sub-bullet and deleting of third sub-bullet. 
We are not sure that CORESET configuration restrictions should be applied unnecessarily on the gNB side.  For example, in cross-carrier scheduling, the network sets this field to enable the ControlResourceSet used for cross carrier scheduling in the scheduling cell. We are not entirely sure what kind of mixed-use cases will be applied with PDCCH repetition. It is unnecessary to have gNB configuration restrictions without proper checking impacts. We should be ok keep the FFS such that further checking can be done till the next meeting. 

	CATT
	Support this proposal.
For the FFS part, we support to discuss additional options. In some scenarios, PDSCH repetition can also be performed together with PDCCH repetition to further improve reliability of URLLC traffic. In addition to SDM/FDM/TDM PDSCH schemes elaborated in Proposal 4, each PDCCH can be used to schedule one repetition of PDSCH. As a result, the reliability of both PDCCH and PDSCH can be enhanced. 

	Fraunhofer IIS/HHI
	Support the proposal.

	Huawei, HiSilicon
	Don’t support the second subbullet, as there’s no chance that gNB would like to have a smaller DCI size (absent TCI field) for multi-TRP PDSCH transmission. Therefore, to follow the same rule as Rel-16, we propose the following modification:

FL Proposal 4: If a PDSCH is scheduled by a DCI in PDCCH candidates (the first PDCCH candidate associated with a first CORESET and the second PDCCH candidate associated with a second CORESET) that are linked for repetition, 
· The UE expects the same configuration for the first and second CORESETs wrt presence of TCI field in DCI.
· If the TCI field is not present in the DCI, and the scheduling offset is equal to or larger than timeDurationForQCL if applicable, PDSCH QCL assumption is based on the CORESET with lower ID among the first and second CORESETs if no TCI codepoint of the PDSCH is associated with two TCI-states among the CORESET(s) associated with the two PDCCH candidates.
· FFS: Whether/how to handle the case that one CORESET is configured with “tci-PresentInDCI” while the other CORESET is not.
· FFS: Whether additional options are needed (e.g. to enable SDM/FDM/TDM PDSCH schemes w/o TCI field in the DCI) 


	Convida Wireless
	Support

	Samsung
	We agree with the FL’s proposal, except for the FFS part. Since as per Rel-16, if TCI field is not present in the DCI, UE doesn’t expect mTRP PDSCH. And adding this as an additional option will be out of the scope of Rel-17 FeMIMO WID on  mTRP enhancements, since it will be considered as an enhancement to PDSCH. Hence we propose to remove the FFS part.

	MediaTek
	Support

	Ericsson
	Support

	QC
	Support.

	Futurewei
	Ok with the proposal, and fine to further study the FFS part.

	Fujitsu
	Support



FL Update
The proposal is supported by most companies. Hence, it is only cleaned up below.
@ Nokia: For cross-carrier scheduling, network can configure the presence of TCI field for both CORESETs. It would be good if we can close this issue as the use case of misaligned configurations has not been clear to other companies.
@ Huawei: Your point is captured by FFS. If the point of FFS is agreed, there will be additional behavior for the case of Rel. 16 PDSCH schemes.
@ vivo, Samsung: I suggest to not debate the FFS part at this point.

FL Proposal 4: If a PDSCH is scheduled by a DCI in PDCCH candidates (the first PDCCH candidate associated with a first CORESET and the second PDCCH candidate associated with a second CORESET) that are linked for repetition, 
· The UE expects the same configuration for the first and second CORESETs wrt presence of TCI field in DCI.
· If the TCI field is not present in the DCI, and the scheduling offset is equal to or larger than timeDurationForQCL if applicable, PDSCH QCL assumption is based on the CORESET with lower ID among the first and second CORESETs 
· FFS: Whether additional options are needed (e.g. to enable SDM/FDM/TDM PDSCH schemes w/o TCI field in the DCI) 

CORESETPoolIndex (Issue 3)
Majority of companies are fine with the proposal. Hence, the proposal is not changed.
@ LG, Samsung, CATT: Given the majority view, I hope the proposal can be acceptable to you as well. Please note that for two linked PDCCH candidates to be associated with different CORESETPoolIndex, most of the Rel. 16 multi-DCI rules require modifications, and it seems that this direction is not preferred by companies.
@ Ericsson, vivo: The main issue seem to be revisiting Rel. 16 multi-DCI rules, which the proposal tries to address (those issues are applicable when CORESETPoolIndex values are different). The additional restriction that you propose can be discussed further assuming that this proposal is agreeable to everyone.
@ Docomo: I think the cases you mentioned would be naturally supported and are not impacted by the current proposal assuming no further restriction is added later.
FL Proposal 5: Two linked PDCCH candidates are not expected to be associated with different CORESETPoolIndex values.
	Company
	Comments

	LG
	 Does the proposal 5 mean that PDCCH repetition and MDCI based PDSCH cannot be supported at the same time? If yes, in order to support MTRP PDCCH repetition and MTRP PDSCH transmission simultaneously, MTRP PDSCH transmission should be based on S-DCI. However, MDCI PDSCH provides several benefits compared to SDCI PDSCH. For example, more rank combination, separate MCS selection, and separate resource allocation is possible with MDCI. 

	Apple
	Support

	Xiaomi
	Support 

	Spreadtrum
	Support

	OPPO
	Support

	CMCC
	Support

	ZTE
	We suggest more study on this issue. No rush to conclude this. MDCI based MTRP can also be used in ideal backhaul scenario. We don’t see the suggested restriction is needed. Further, if we support PDCCH repetitons with different CORESETPoolInex, there is no much spec impact. As other solutions, one of two CORESETs can be used  as reference to determine scrambling ID. That’s all. 

	Vivo
	Configuration of different CORESETPoolIndex and PDSCH repetition transmission (SDM/FDM/TDM based) is mutually exclusive in Rel16. Same framework should be extended for PDCCH repetition transmission. Scope of the PDCCH repetition is within S-DCI MTRP operation, we don’t agree with the proposal.

	Nokia
	We are fine to study this a bit more as well. 

	CATT
	We share similar view as LG.

	Fraunhofer IIS/HHI
	Same view as LG. Support further study.

	Huawei, HiSilicon
	We are fine with the proposal.

	Convida Wireless
	Support

	Samsung
	We also suggest more study on this issue. Since multi-DCI is supported by transmitting two different CORESETs from different TRPs, the extension to PDCCH repetition for multi-DCI seems natural. 

	MediaTek
	Support

	Ericsson
	We still think the issue is related to m-DCI, which has not been discussed for PDCCH repetition.  We prefer to discuss m-DCI related topics separately/lower prio. 

	QC
	Support.

	Futurewei
	Ok for progress

	Fujitsu
	Support



FL Update
As some companies prefer to further study this and also due to lower priority of this issue, the discussion is closed for this proposal. This issue can be discussed in the future if needed.
Overlapping a linked candidate with an individual candidate
For this proposal, more discussions seem to be required. For this purpose, let’s first focus on the first bullet of the previous FL Proposal:
FL Proposal 9: When one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate, and they both are associated with the same DCI size, scrambling, and CORESET:
· The individual PDCCH candidate is not counted for monitoring, and if a DCI is detected, it is interpreted based on Rel. 17 PDCCH repetition rules (wrt reference PDCCH candidate).
· Whether a max limit on such number of overlapping candidates is needed can be discussed as part of UE capability discussions.
· FFS: The case that two linked candidates (not linked with each other, but linked with other candidates) overlap, e.g., candidates 1 and 3 overlap, where candidates 1 and 2 are linked, and candidates 3 and 4 are linked.
 
For easier tracking of the discussions and without loss of generality, let’s assume that the linked PDCCH candidates are 1 and 2, and the individual PDCCH candidate is 3. PDCCH candidate 1 is associated with SS set x, PDCCH candidate 2 is associated with SS set y, and PDCCH candidate 3 is associated with SS set z. The condition in the main part of the proposal is that PDCCH candidates 1 and 3 have the same CCEs, same CORESET, same scrambling, and the same DCI size.
Based on companies input and considering the example above, there seem to be 3 options for discussion:
· Option 1 (Original FL proposal): PDCCH candidate 3 is not counted.
· Detected DCI is always interpreted based on PDCCH repetition rules.
· This does not impact how linked PDCCH candidates are counted.
· Option 2 (using Rel. 15 rule directly): The candidate with higher SS set ID is not counted.
· Detected DCI is interpreted based on Rel. 15/16 rules if x>z, and is interpreted based on PDCCH repetition rules otherwise.
· In the case of x>z (PDCCH candidate 1 is not counted), the impact to PDCCH candidate 2 requires discussions.
· Option 3 (Ericsson’s suggestion):
· If min(x,y)>z, PDCCH candidate 1 is not monitored
· Detected DCI is interpreted based on Rel. 15/16 rules
· The impact to PDCCH candidate 2 requires discussions
· Otherwise, PDCCH candidate 3 is not counted
· Detected DCI is interpreted based on PDCCH repetition rules

@ Ericsson, OPPO: In my understanding, there is effectively no priority in the case of Rel. 15 for the purpose of this rule. In Rel. 15, there is no difference if PDCCH candidate 1 or 3 is not counted (or which of them is counted). The two candidates are exactly the same and cannot be differentiated by the UE. Furthermore, there is no ambiguity between them wrt interpretation of the DCI, i.e., it makes no difference whether UE assumes a decoded candidate is associated with SS set x or SS set z. Even though the existing text in 38.213 is based on not counting the candidate in higher SS set ID, it would have made no difference for the purpose of this rule. This is not the case when PDCCH candidate 1 is linked with PDCCH candidate 2.
@ vivo: Indeed, the cases that you mentioned may also be related, but let’s first start with the simpler case as suggested above. For example, for item number 1 and 3 that you mentioned, the overbooking / QCL-TypeD prioritization is done after the rule related to overlapping candidates in 38.213 (hence there may be no impact by default unless if we switch the order of operations).
@ all: Let’s have some further technical discussions on pros / cons of Options 1-3 above focusing on the example mentioned above: 
	Company
	Comments

	LG
	There is no strong motivation to prioritize linked candidate always. With Option 2 or 3, gNB manages priority between linked candidate and individual candicate based on SS set ID with flexibility. So, we are okay with Option 2 or 3.

	Lenovo/MotM
	It is preferred that Rel.15 principle can be reused here with high priority for counting overlapping candidate from smaller space set ID. The motivation for prioritizing linked candidates needs being clarified. For the first bullet of option 3, the condition is making comparison between minimum linked search space set index and individual candidate set index, i.e. min(x,y)>z. Another option may be just making comparison between index of the linked search space set with overlapping candidate and index of individual search space set. The monitoring behavior can be discussed together with new issue 5. 

	Apple
	We are open to option 1 and 3. But we think for option 3, candidate 2 should not be monitored as well. Maybe we can discussion issue in section 8 first and then come back.

	OPPO
	We support prefer to reuse Rel-15 mechanism (i.e., Option 2). Based on Option 2, the same purpose of Option 1 and Option 2 can be achieve by proper configurations of SS set IDs 

	CMCC
	We are fine with Option 1 and 3. And the behavior might be related with the solution for new issue 5. We can discuss this issue later, after solving the new issue 5.

	ZTE
	We can further study this issue.  In our view, it is weird for gNB to configure x > z > y.  We can always ensure both x and y > z, or both x and y < z. 

	vivo
	Besides three Options listed by FL, we prefer to add Option4 and Option5 in round1 discussion.
· Option 4: distinguished by different RNTI. 
FFS: how to configure/acquire different RNTI.
S-TRP based PDCCH repetition and M-TRP based PDCCH repetition can use different RNTI, e.g. one C-RNTI is for S-TRP, another nominal C-RNTI for M-TRP. We think the decoding of polar cost most time of BD but complexity of CRC is negligble. 
· Option 5: distinguished by Aggregation level
RRC can configure linked SS sets with some AL configuration(e.g. { AL4, AL8}) for M-TRP, meanwhile, configure another PDCCH candidate with some AL configuration (e.g. {AL4, AL8, AL16}) for S-TRP. In some special slots,  PDCCH candidate assumed AL4 or AL8 maybe fully overlaps. 
In order to solve the ambiguity of Proposal 9, a rule can be defined:  when this case appears based on RRC configuration,  UE only expect AL#value1 for M-TRP based PDCCH repetition and AL#value2 for S-TRP based PDCCH at the moment, and #value1 is different from #value2.  


	Nokia 
	We are fine to list down the options and further study the best approach. 

	CATT
	Option 2 and option 3 are slightly preferred. The difference between option 2 and option 3 is whether two linked PDCCH candidates are counted jointly or sepearately towards BD/CCE limits. Therefore, we suggest to discuss basic BD/CCE principles with the consideration of PDCCH repetition first, and then revisit this issue.

	Huawei, HiSilicon
	Support the FL proposal. We prefer Option 1. For Option 2 and 3, if the overlapped candidate (1 and 3) is treated as individual, then how to treat candidate 2 would be a problem as also pointed out by FL. Maybe candidate 2 can be treated as another individual candidate, however, it is not an efficient way as it is allocated for repetition. 

	Convida Wireless
	Prefer Option 2.

	Samsung
	We are fine for option 2.

	MediaTek
	Support the proposal. We support option 1. We think dropping individual candidates is better approach because linked candidates provide the better performance with soft combining. Also, it is the simplest solution because we don’t have to define the rule when one of linked candidate is dropped.

	QC
	Support Option 1. From UE complexity point of view, Options 2 and 3 are not acceptable to us. In Rel. 15, there is no difference which candidate is dropped. In this case, Options 2 and 3 result in different interpretation of DCI based on SS set ID, and this can change from slot to slot. Also, as mentioned before, we would like to have a max limit on such number of overlaps. 
In any case, we are fine to list different options and further discuss in the next meeting.

	Futurewei
	Open to Option 1 and Option 3, but Option 1 seems to be the simplest solution and is preferred.

	Intel
	We cannot accept option1 because this increases latency for the individual PDCCH candidate and overlapping is typical usage scenario as discussed in last meeting. If PDCCH candidate 3 occurs before in time than PDCCH candidate 2, why should it be considered delayed?  We think option 2 is better for gNB planning of SS set-ID prioritization (We support option 3 from new issue 5 – in this case, option 2 and option 3 are equivalent) In short, we support option 2 here.

	Fujitsu
	Prefer Option 1.



Timelines for DCI decoding
Based on the previous round of discussions, majority of companies are fine with the proposal, but some companies prefer more time for checking the details. Hence, this proposal was not be discussed in the first GTW session. However, please indicate if you see any issue or if you have concern with any of the cases so that we can close this issue.
@ Ericsson: I agree that this may not be a full list, but is may be safer to discuss and study issues one-by-one rather than a generic agreement. If more similar issues are brought up by companies in the future, those can be discussed separately.

FL Proposal 10: For the following purposes, the PDCCH candidate that ends later in time among the two linked PDCCH candidates is used as a reference
· For N timeline in the case that DL DCI does not schedule PDSCH but requests HARQ-Ack: SPS release DCI, SCell dormancy indication, requesting Type-3 HARQ-Ack codebook
· For SPS PDSCH cancelation timeline (14 symbols)
· For PUCCH resource overriding timeline (N3)
· For starting drx-InacitivityTimer
· For timeline to send PRACH in response to PDCCH order
· For PDSCH / AP-CSI-RS reception preparation time with cross carrier scheduling with different SCS’s for PDCCH and PDSCH / AP-CSI-RS, i.e., minimum scheduling delay Npdsch and Ncsirs

	Company
	Comments

	Apple
	Support

	Spreadtrum
	Support

	OPPO
	Support

	ZTE
	First, we suggest to discuss whether PDCCH repetition can be used for common group DCI or not. 
For these issues, We prefer to just list these issues and let companies further check. The final ecision can be made in the next meeting. 

	Vivo
	Support 

	Nokia 
	Support 

	Huawei, HiSilicon
	Don’t support the proposal. The discussion of this proposal is not so critical at this stage, as the listed cases, such as SPS, SCell dormancy, random access procedure, group common DCI and cross carrier scheduling are not related to URLLC traffic, which can be further studied. The first step should be to discuss whether the listed cases are supported.

	Convida Wireless
	Support

	Samsung
	Support in principle but issues which have been already discussed can be dealt with first.

	MediaTek
	Support

	Ericsson
	Support 

	QC
	Support

	Futurewei
	Support

	Intel
	Prefer to discuss this further in next meeting

	Fujitsu
	Support



New Issue 5: When one of linked PDCCH candidates is dropped 
In Rel. 15/16, there are a number of rules that result in not monitoring / dropping PDCCH candidates. In those cases when the dropped PDCCH candidate is linked with another PDCCH candidate, there seem to be three options wrt how linked PDCCH candidates should be treated at high-level:
· Option 1: Still monitor the candidate that is not dropped, and interpret the DCI based on Rel. 17 PDCCH repetition rules
· Option 2: Still monitor the candidate that is not dropped, and interpret the DCI based on Rel. 15/16 rules (the candidate becomes unlinked / individual)
· Option 3: Both linked candidates are dropped if at least one of them is dropped.

With regard to Rel. 15/16 rules, here is a list (may not be exhaustive list, so please bring-up other similar cases):
Case 1: Overlap with SSB
For monitoring of a PDCCH candidate by a UE, if the UE 
- has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and 
- 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 ssb-PositionsInBurst in SIB1, 
the UE is not required to monitor the PDCCH candidate.
Case 2: Overlap with rate matching resources
If a UE is provided resourceBlocks and symbolsInResourceBlock in RateMatchPattern, or if the UE is additionally provided periodicityAndPattern in RateMatchPattern, the UE can determine a set of RBs in symbols of a slot that are not available for PDSCH reception as described in [6, TS 38.214]. If a PDCCH candidate in a slot is mapped to one or more REs that overlap with REs of any RB in the set of RBs in symbols of the slot, the UE does not expect to monitor the PDCCH candidate.
Case 3: TDD DL/UL related conflicts
For a set of symbols of a slot that are indicated to a UE as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not receive PDCCH, PDSCH, or CSI-RS when the PDCCH, PDSCH, or CSI-RS overlaps, even partially, with the set of symbols of the slot.

For a set of symbols of a slot corresponding to a valid PRACH occasion and Ngap symbols before the valid PRACH occasion, as described in Clause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.

For a set of symbols of a slot indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255 
- if one or more symbols from the set of symbols are symbols in a CORESET configured to the UE for PDCCH monitoring, the UE receives PDCCH in the CORESET only if an SFI-index field value in DCI format 2_0 indicates that the one or more symbols are downlink symbols

For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, the CSI-RS, or the DL PRS if the UE does not detect a DCI format that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot; otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS, or the DL PRS in the set of symbols of the slot.
Case 4: QCL-TypeD prioritization rule among CORESETs result in one of the linked candidates not being monitored.
Case 5: Overbooking results in one of the linked candidates not being monitored (the overbooking aspect can be discussed separately if needed since enhacements to overbooking itself have been proposed by multiple companies).

Please share your view about Options 1-3 and Cases 1-5 above:
	Company
	Comments

	LG
	If UE still monitors the candidate that is not dropped, it has an impact on not only DCI interpretation but also number of BD since combining based BD needs two candidates. We would like to discuss this issue together in case of Option 1 and 2. 
In Option 2, UE have different DCI interpretation depending on whether both DCI are monitored or only one of DCI is monitored. However, if UE misses DCI indicating RateMatchPattern in case 2, there is different DCI interpretation between gNB and UE. We are open to Option 1 and 3 without such ambiguity 

	Lenovo/MotM
	We prefer option 3 on account of the following benefits: 1. Monitoring only one PDCCH candidate can not guarantee PDCCH performance/ reliability. Alt.3 can avoid the negative impact by miss-detection PDCCH with only one candidate, e.g. capacity loss from PDSCH transmission scheduled by missing PDCCH, larger transmission delay by missing PDCCH, etc.; 2. Option 3 is friendly to realize on account that it avoids decoding scheme switching for candidate pair without dropping candidate and candidate pair with one dropping candidate in the linked search space sets.

In addition to mentioned case 1-5, the following case may be also considered, where legacy behaviour is shown in the corresponding text box
1.  Resources for linked PDCCH candidates collide with RE of lte-CRS-ToMatchAround, or of LTE-CRS-PatternList-r16If at least one RE of a PDCCH candidate for a UE on the serving cell overlaps with at least one RE of lte-CRS-ToMatchAround, or of LTE-CRS-PatternList-r16, the UE is not required to monitor the PDCCH candidate.

2. Resources for linked PDCCH candidates collide with any RB from RB sets that are indicated as unavailable for receptions by DCI format 2_0If a UE is provided availableRB-SetPerCell-r16, the UE is not required to monitor PDCCH candidates that overlap with any RB from RB sets that are indicated as unavailable for receptions by DCI format 2_0 as described in Clause 11.1.1.


3. Resources for linked PDCCH candidates collide with reserved PRB(s) and OFDM symbol(s) indicated by DCI format 2_1 where UE may assume no transmission intended for the UE.DCI format 2_1 is used for notifying the PRB(s) and OFDM symbol(s) where UE may assume no transmission is intended for the UE. 
The following information is transmitted by means of the DCI format 2_1 with CRC scrambled by INT-RNTI:
-	Pre-emption indication 1, Pre-emption indication 2, …, Pre-emption indication N

 

	Apple
	Support option 3

	OPPO
	We prefere Option 1 as it can provide more opportunities for scheduling and reduce the latency of services. 

	CMCC
	We prefer Option 1 for the following reasons:
For Option 2, UE might interpret one PDCCH candidate in different way depending on the other linked candidate is monitered or not, which may case unaligned understanding on the PDCCH transmission between UE and gNB.
Besides, it seems a little wasteful on PDCCH candidate in Option 3 and the reliability of PDCCH repetition will be influenced, either.

	ZTE
	Support option 2.   Option 3 causes resource wastes since the other PDCCH can still be used to schedule transmission. Option 1 also causes waste since 2 or 3 BDs are counted for an individual PDCCH candidate. 

	vivo
	We support Option1. 
Since the PDCCH candidates are configured with repetition eventhough one of them is not transmitted in some slots due to the above reasons. 
We also suggest the dropping rule does not affect the overbooking rule because overbooking count is usually based on RRC configuration rather than dynamic calculation per slot.

	Nokia
	Support option 2. We think that it is not required to define anything nw here as the procedure for dropping does not have to depend on linking or not. Also, it is not required to mention the other candidate’s monitoring as it is up to UE implementation ad BDs are already counted based on a given assumption. 

	CATT
	Option 3 is slightly preferred to minimize standardization impact.

	Huawei, HiSilicon
	We support option 3 to guarantee the PDCCH reliability.

	Convida Wireless
	We prefer Option 1 as it allows more flexible scheduling and lower latency.  

	Samsung
	We agree with Option1 since we believe it provides better flexibility in transmitting PDCCH. Though Option1 doesn’t provide any additional reliability enhancement as one of the candidates is dropped, we still believe it is better to still consider the candidate which is not dropped for PDCCH decoding.  Also we believe dropping both the candidates as indicated in Option3 may not provide any benefit over Option1. 

For the cases1-5 we are open for discussion. 

	MediaTek
	Support option 3

	QC
	Our first preference is Option 1. Our second preference is Option 3. Option 2 does not work as missing DCIs can create ambiguity.

	Futurewei
	Support Option 2. 

	Intel
	Option 3 because the current design is consistent with the fact that individual PDCCH candidates are not used in the linked SS-sets. Also cleaner specification.

	Fujitsu
	Support option 3.



New Issue 6: Active BWP Switching
In existing spec, we have the following restriction and rule:
A UE expects to detect a DCI format with a BWP indicator field that indicates an active UL BWP change or an active DL BWP change only if a corresponding PDCCH is received within the first 3 symbols of a slot.

If a UE detects a DCI format with a BWP indicator field that indicates an active DL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format.
Please share your view if you think the above restriction / rule should be modified or enhanced in the context of intra-slot PDCCH repetition.
	Company
	Comments

	Lenovo/MotM
	Agree to further discuss restriction modification when dynamic BWP switching is used in case of intra-slot PDCCH repetition.

	Apple
	We failed to see critical issue without any change

	OPPO
	Intra-slot repetition can be supported within the first 3 symbols of a slot. Thus, the relaxation seems not necessary.

	CMCC
	We are open to discuss the enhancement needed for intra-slot PDCCH repetition when dynamic BWP swiching happens.

	ZTE
	Seems no issue if we just follow the current spec. 

	vivo
	Active BWP switching can be indicated by BWP indicator field or SCell dormancy indication,  where the restriction about location of PDCCH at first 3 symbols is only for the case of “BWP indicator field” other than “Scell dormancy indication”. When BWP switching is a dormant BWP, the dormancy indication carried by DCI can be received after the first 3 OFDM symbols of a slot.
We think Issu6 is mainly to decide the time duration of BWP switching delay, which can be found in section 8.6 of 38.133, where TBWPswitchDelay and TdormantBWPswitchDelay are defined. Regarding TdormantBWPswitchDelay , additional X/Z slots are introduced based on TBWPswitchDelay , which is related to PDCCH candidate is inside or outside of first 3 symbols. 
When linked PDCCH repetition candidates carry BWP indicator or dormant BWP indication, there are three cases:
· case1: Two PDCCH repetition candidates both on first 3 symbols
· case2: Two PDCCH repetition candidates both on symbols after 3 symbols
· case3: one PDCCH candidates on first 3 symbols, the other on symbols after 3 symbols

In order to solve different case with unified solution, we have the following proposals:
1. For TBWPswitchDelay ,  additional 1 slot is introduced if PDCCH repetition is supported, regardless of case1,case2, case3.
2. For TdormantBWPswitchDelay, additional 2 slot based on TBWPswitchDelay  is introduced if PDCCH repetition is supported, regardless of case1,case2, case3.


	Nokia
	Nothing critical here. 

	CATT
	No enahcmenent is needed.

	Huawei, HiSilicon
	No enhancement is needed.

	Convida Wireless
	OK to further discuss.

	Samsung
	Support to discuss this issue. Based on the current spec, DCI indicating BWP switching cannot be repeated by intra-slot manner.

	MediaTek
	We also think enhancement is not necessary.

	QC
	We do not see any reason for enhancements. 

	Futurewei
	Open to discuss but this should be low priority

	Fujitsu
	No enhancement is needed.



FL Update
Majority of companies do not see a need for enhancements. Hence, the discussion is closed for this meeting. It can be discussed in the future meetings if needed.
New Issue 7: QCL-TypeD Prioritization across CORESETs
In the previous meeting, it was concluded that the agreed PDCCH repetition framework can be used for both FDM and TDM:
Conclusion.
The agreed PDCCH repetition framework (Option 2 + Case 1 + Alt3) supports both TDM and FDM multiplexing schemes. 

However, the existing QCL-TypeD prioritization rules across CORESETs result in only one QCL-Type D to be monitored, which basically excludes the FDM (with timed domain only overlapping symbols) PDCCH repetition in FR2 even for UEs that support receiving two beams imultaneously.
Please share your view on the necessity of enhancing QCL-TypeD prioritization for PDCCH repetition:
	Company
	Comments

	LG
	One possible way to address this issue is to reuse existing QCL-TypeD prioritization rule and 1st and 2nd priority CORESETs with different type D QCL is monitored at the same time. 

	Lenovo/MotM
	Agree to further discuss simultaneous monitoring PDCCHs with different QCL-TypeD to support FDM based PDCCH repetition

	Apple
	We think one simple way is to judge the priority based on linked SSs. If the highest priority is based on 2 linked SSs, the QCL-TypeD can be based on corresponding CORESETs. 

	OPPO
	RAN1 agreed to support FDM-based PDCCH repetition. Accordingly, Rel-17 spec should be able to support the simultaneous reception of PDCCH from two different beams. There should also be some UE capability to support this feature. 

	CMCC
	To support FDM based PDCCH repetiton, we are open to discuss the possible enhancements on QCL-Type D prioritization.

	ZTE
	Spec impact is necessary. We have the similar view with Apple

	vivo
	Based on current spec 38.213, if the monitoring occasions of the search space are overlapped in time and the search spaces are associated with different CORESETs having different QCL-TypeD properties, the UE monitors search spaces associated with a given CORESET containing a CSS in the active DL BWP in the serving cell with the lowest serving cell index and any other CORESET associated with the same QCL-TypeD properties as the given CORESET.
In Rel17, if UE support reception with two different beam for CORESETs, gNB can configure FDM or SFN based PDCCH repetition, meanwhile, two CORESETs associated with separate S-TRP based PDCCH transmission in Rel16 is also configured and two PDCCH repetition overlaps in time. 
Proposal : if UE has capability of supporting reception with two different beam for CORESETs, UE can monitor PDCCH candidates without repetition link which is associated with different QCL-typeD but overlaps in time.  

	Nokia
	We agree that this is relevant for support FDM scheme. We should allow monitoring of both PDCCHs with different Type-D.   

	CATT
	It is necessary to enhance QCL-TypeD prioritization for PDCCH repetition, two or more CORESETs with different QCL-TypeD properties can be monitored in overlapped symbols, if they are linked.

	Huawei, HiSilicon
	Prefer to further study this issue, as the current prioritization rules are already very complicated.

	Convida Wireless
	Agree with OPPO. A UE capability may indicate the support of the FDM-based PDCCH repetition.

	Samsung
	Support to study. We also believe the existing QCL-TypeD prioritization rules have to be relaxed to support monitoring of PDCCH FDMed with multiple QCL-TypeD.

	MediaTek
	We are fine for the further study.

	QC
	Support to further study. We think this case is important.

	Futurewei
	Fine with further study this, but UE capability is at least one way to address this issue.

	Intel
	We support this enhancement
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