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Introduction
[bookmark: _Hlk510705081]Feature lead summaries for 7.2.13.4 and 7.2.13.6 in [1] and [2] collect the proposals of the two agenda items. This document brings together the QCL assumption related proposals in an attempt to progress the discussion prior to the next scheduled meeting time.
For background, May RAN1#97 has already made the following agreement for the cross-carrier scheduling with different SCS:
Agreements:
When PDSCH and its scheduling PDCCH are in the different CCs, if the PDCCH-to-PDSCH delay < timeDurationForQCL or if the TCI information is absent from the DCI, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell
QCL other than typeD
Proposals
	7.2.13.4
	If the offset between the triggering PDCH and the CSI-RS is smaller than the applicable beam switching timing
1. Apply QCL type A/B/C derived from the TCI indication

	7.2.13.6
	QCL other than TypeD: 
· Clarify that the following rule in Rel-15 is also applicable to cross-carrier scheduling: 
· If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
· If TCI field is present in DCI and the time offset between the reception of the DL DCI and the corresponding PDSCH is smaller than a threshold timeDurationForQCL, the UE obtains the QCL assumptions other than QCL-TypeD 
· Alt1: from the indicated TCI state in DCI for the PDSCH.
· Alt2: from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.



Alt 1 of the Cross-CC scheduling to be the same as the proposal for the cross-CC A-CSI-RS triggering proposal, hence the following proposal:
Proposal: QCL other than TypeD: 
· Clarify that the following rule in Rel-15 is also applicable to cross-carrier scheduling: 
· If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
If TCI field is present in DCI and the time offset between the reception of the DL DCI and the corresponding PDSCH is smaller than a threshold timeDurationForQCL, the UE obtains the QCL assumptions other than QCL-TypeD from the indicated TCI state in DCI for the PDSCH. 
Company views:
	Company
	View

	ZTE
	Support the proposal. It should also be applicapable to cross carrier CSI-RS triggering like the following.
If the time offset between the reception of the triggering DCI and the corresponding AP CSI-RS is smaller than the threshold, the UE obtains the QCL assumptions other than QCL-TypeD from the indicated TCI state in the trigger state associated with the triggering DCI for the AP CSI-RS.

	Huawei, HiSilicon
	Regarding the 1st sub-bullet, in our understanding, by saying ‘If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD'’, RAN1 meant to say ‘for FR1’ and did not mean to have different handling for QCL Typd D and Type A/B/C.
Regardign the 2nd bullet, in our view, QCL Type D and Type A/B/C need to be considered together. To be specific, Type A/B/C parameters (delay/Doppler) are estimated under certain Type D parameter (UE Rx beam, if applicable), it is less meaningful to apply QCL Type A/B/C if the corresponding QCL Type D are different. Simiar disucssions happened before in MIMO session. 
With this in mind, before further clarificaiotn, we do not support the proposal above. 

	vivo
	Support the first subbullet.
For the second subbullet, we don’t see the necessity of further refine the rules for QCL type other than type D.

	OPPO
	Support the first subbullet.
We don’t see the need for second subbullet, which was not agreed in Rel-15 for same CC case. The default QCL assumption should be used. Similar proposal for A-CSI-RS.

	CATT
	We tend to agree with HW’s view, that type D and other QCL typies should not be treated separately. So, it would be better to discuss the case when none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', rather than talking “QCL other than TypeD”.
Therefore, we suggest to make the following revision:
· If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', and Iif TCI field is present in DCI and the time offset between the reception of the DL DCI and the corresponding PDSCH is smaller than a threshold timeDurationForQCL, the UE obtains the QCL assumptions other than QCL-TypeD from the indicated TCI state in DCI for the PDSCH.

	DOCOMO
	Support the first subbullet, but we don’t see the necessity of the second subbullet. The default QCL assumption can be also applied for other than QCL-D. 

	QC
	This applies to the case when QCL-TypeD is not configured to the UE in the serving cell where A CSI-RS or PDSCH is received.
For cross-carrier scheduling
· When QCL-TypeD is not configured, the first bullet in the proposal is well aligned with Rel. 15 self-scheduling for the determination of QCL-Types other than QCL-TypeD. The second bullet is not needed.
For cross-carrier A CSI-RS triggering, the following Rel. 15 spec requires UE to follow the other DL signal’s QCL assumption for the A CSI-RS if the other DL signal is in the same symbols as the A CSI-RS. The spec text does not mention whether the QCL assumption is a QCL-TypeD or not. If strictly follow the spec, the QCL discussed in the following Rel. 15 spec can be a QCL-Type other than QCL-TypeD. 
This proposal has relaxed the constraint that in the same symbol A CSI-RS should have same QCL Type including A/B/C and D as that of the other signal. Before the proposal is accepted, it is worth clarifying that
· If QCL-TypeD is not configured, and if A CSI-RS is in the same symbols as any other DL signal, should A CSI-RS folllow the QCL assumption of the other DL signal?
	38.214, 5.2.1.5.1
if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48}, periodic CSI-RS, semi-persistent CSI-RS;






QCL typeD
Proposals
	7.2.13.4
	Proposal alternatives for cross-CC A-CSI-RS triggering
If the offset between the triggering PDCH and the CSI-RS is smaller than the applicable beam switching timing, apply QCL type D 
· Alt1: derived from the default beam, where TCI state with the lowest ID applicable to PDSCH in the active BWP of the serving cell with the A-CSI-RS transmission.
· Alt2: QCL Type D is derived from the activated TCI state with the lowest ID applied to PDSCH, where such PDSCH belongs to the same or the nearest CC with QCL Type D configuration in the CSI-RS band to the CSI-RS CC.
· Alt 3
0. If there is an other signal in the symbol(s) of CSI-RS: QCL Type D of the other signal of the lowest CC in the band including the CC of CSI-RS, 
0. If there is no other signal in the symbol(s) of CSI-RS: 
1. QCL Type D from the lowest CORESET ID of the lowest CC with PDCCH QCL Type D configuration in the band including the CC of CSI-RS
1. UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell

	7.2.13.6
	Agreements of RAN1#97:
When PDSCH and its scheduling PDCCH are in the different CCs, if the PDCCH-to-PDSCH delay < timeDurationForQCL or if the TCI information is absent from the DCI, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell



Proposal: Adopt Alt1 for cross-carrier A-CSI-RS triggering as it is the same solution than what has already been agreed for cross-carrier scheduling.

For cross carrier aperiodic CSI-RS with triggering time offset smaller the threshold, with A-CSI RS contains QCL-typeD information
· If there is any other DL signal in the same symbols as the CSI-RS in the scheduled cell, the UE applies the QCL Type D of the other DL signal on the aperiodic CSI-RS.
· The definition of “other DL signal” is same as Rel-15
· Otherwise, 
· if CORESET is configured in the A CSI-RS carrier, the UE follows existing spec text. I.e., A CSI-RS follows QCL assumption of the lowest ID CORESET in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored. 
· If CORESET is not configured in the A-CSI-RS carrier, apply the QCL Type D in the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the serving cell with the A-CSI-RS transmission

Company views:
	Company
	View

	ZTE
	In Rel-15, the default beam behaviour of AP CSI-RS and PDSCH is different. 
· For PDSCH, the default beam follows the lowest CORESET ID.
· For CSI-RS, considering the possible reception of CSI-RS and other signals in the same symbols, the default beam behavior is defined as
· if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL Type D of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, aperiodic CSI-RS scheduled with offset larger than or equal to the threshold beamSwitchTiming, periodic CSI-RS, semi-persistent CSI-RS
· else, when receiving the aperiodic CSI-RS, the UE applies the QCL Type D used for the lowest CORESET ID
Hence it is better to extend the Rel-15 behavior to Rel-16 cross-carrier CSI-RS triggering. It can also solve the issue of simultaneous reception of different signals in the same symbols (mainly PDSCH and CSI-RS). 
Hence we suggest to revise the proposal like following.
For cross carrier aperiodic CSI-RS with triggering time offset smaller the threshold
· If there is any other DL signal in the same symbols as the CSI-RS in the scheduled cell, the UE applies the QCL Type D of the other DL signal on the aperiodic CSI-RS.
· The definition of “other DL signal” is same as Rel-15
· If there is no other DL signal in the same symbols as the CSI-RS, apply the QCL Type D in the TCI state with the lowest ID applicable to PDSCH in the active BWP of the serving cell with the A-CSI-RS transmission (Alt 1).
Based on the above, the aperiodic CSI-RS and PDSCH can be in the same symbols because no matter whether the PDSCH scheduling offset is smaller or larger than timeDurationForQCL, the aperiodic CSI-RS and PDSCH will have same QCL Type D if they are in the same symbols.

	Huawei, HiSilicon
	Given the agreement quoted in the introduction part, we are fine to try to go with the direction of Alt-1. Still, as mentioned in our comment in Section 2, we are hesistating on separating QCL Type D and Type A/B/C for the same reception occasion. With this in mind, before further clarificaiotn, we do not support the proposal above.

	vivo
	For clarification: even for cases when the CSI-RS is cross carrier triggered, it is still possible that there is CORESET configured on the Scell with CSI-RS. For this case, why couldn’t the CSI-RS follow current rule, i.e. the lowest CORESET ID rule?

	OPPO
	Agree with ZTE’s proposal. Similar mechanism as in Rel-15 should be used corresponding to the above agreement for PDSCH.

	CATT
	For cross-carrier A-CSI RS triggering, UE could only monitor the scheduling CC. If the scheduling CC is in FR1, there would be no QCL Type D configuration. Therefore, the Rel-15 rule could not be reused here. 
Furthermore, there could have no activated TCI states at all in the active BWP of the serving cell with the A-CSI-RS transmission. In such case, Alt.1 doesn’t work.
In our opinion, if the triggered A-CSI RS CC is in FR2, the default QCL Type D could be derived as (Alt.2):
· QCL Type D is derived from the activated TCI state with the lowest ID applied to PDSCH, where such PDSCH belongs to the same or the nearest CC with QCL Type D configuration in the CSI-RS band to the CSI-RS CC.
· If the nearest CC is in a different band, the triggered CSI-RS would be dropped.

	DOCOMO
	In the proposal, if there is other DL channel with different QCL-D as A-CSI-RS, QCL assumption is not clear. So, if we adupt the proposal, A-CSI-RS can be only useful if there is no DL channel or there is DL channel with the same QCL-D on the same symbol. Hence, we prefer ZTE’s proposal.

	QC
	This applies to the case when QCL-TypeD is configured to the UE in the serving cell where A CSI-RS or PDSCH is received.
For cross-carrier scheduling, the default QCL Type can be determined based on the Rel. 16 agreement. All QCL Types including Type-A/B/C and Type-D should be determined by the same TCI-state.
For cross-carrier A CSI-RS triggering, the principle of Alt1 is good. Some further details are added in the following
· If another DL signal collides with the A CSI-RS in a symbol, A CSI-RS follows QCL assumption including Type-A/B/C and Type-D of the other DL signal. 
· Otherwise, if CORESET is configured in the A CSI-RS carrier, the UE follows existing spec text. I.e., A CSI-RS follows QCL assumption of the lowest ID CORESET in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored. 
· Otherwise, for the case that CORESET is not configured in the A CSI-RS carrier (i.e., cross carrier scheduling), use the lowest ID activated TCI state, if PDSCH is configured for the A CSI-RS carrier. 
· The PDSCH agreement used lowest ID activated TCI-state as default QCL-Type for cross-carrier scheduling. For A CSI-RS, the lowest ID TCI-state should also be an activated state
· Otherwise, if PDSCH is not configured for the A CSI-RS carrier, A CSI-RS follows SSB selected in the latest RACH
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