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1	Introduction
This document summaries the draft CRs submitted for beam management and QCL.
[bookmark: _Ref178064866]2	Submitted draft CRs
R1-1904757, Draft CR on QCL indication for PDSCH with slot aggregation, ZTE
This CR discusses the QCL assumptions for multi-slot PDSCH, and suggests to introduce a scheduling restriction so that network may never schedule a multi-slot PDSCH below the threshold timeDurationForQCL. This topic was discussed also in Athens, but this limitation was never proposed. In the related discussion contribution [3], it is suggested that if this CR is not agreed, there should be a conclusion not to support this case in Release-15. 
	Reason for change:
	In TS38.214, the slot aggregation for PDSCH transmission is supported and described. But, for the QCL indication part, the approach for multi-slot aggregation is still open for the case for scheduling offset < threshold.  The UE behaviour for this case is unclear in the current spec.  Since there is no consensus on the UE behaviour for this case, restriction should be added.

	
	

	Summary of change:
	Adding the sentence to restrict the scheduling offset >= threshold in case of slot aggregation.

	
	

	Consequences if not approved:
	Unclear description of beam indication for PDSCH in multi-slot aggregation case. It may cause misalignment between UE and gNB sides.

	
	

	Other comments:
	Isolated impact analysis:

This CR fixes the issue of the QCL indication for PDSCH in multi-slot aggregation case. It is expected UEs and networks are implemented in accordance to this CR and therefore no change is required on UE and network implementation.



[bookmark: _Toc525748062][bookmark: _Toc525748082]5.1.5	Antenna ports quasi co-location
<Unchanged part omitted>
If the tci-PresentInDCI is set as 'enabled', the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP and when the PDSCH is scheduled by DCI format 1_1, the UE shall use the TCI-State according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306]. When the UE is configured with a single slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH, and the UE shall expect the scheduling offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQC, the UE expects tci-PresentInDci is set as 'enabled' for the CORESET, and if one or more of the TCI states configured for the serving cell scheduled by the search space set contains 'QCL-TypeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
[bookmark: _Hlk498002628][bookmark: _Hlk500790716]For both the cases when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If none of configured TCI states 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.
<Unchanged part omitted>
FL recommendation (to be updated if needed):
Revise and revisit.
	[bookmark: _Ref13]Company
	Comment

	Ericsson
	Don’t support the CR. Do not introduce explicit scheduling restrictions in the specification. The reasonable behaviour is to align single-slot and multi-slot scheduling behaviour, but it would seem difficult to agree on that.

	ZTE
	The UE behavior for multi-slot PDSCH with scheduling offset > threshold is complete (when, last meeting, one CR for MAC-CE entries for multi-slot PDSCH was agreed as following). According to TS 38.214 v15.5.0, the QCL assumption for multi-slot PDSCH is determined per transmission rather than per slot, at least for multi-slot PDSCH with scheduling offset > K. 

“When the UE is configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH.“
However, after discussing with companies last meeting, different UE/gNB vendors had different understanding on whether/how the multi-slot PDSCH with scheduling offset < threshold is supported. Considering this situation that "multi-slot PDSCH is determined per transmission rather than per slot, at least for multi-slot PDSCH with scheduling offset > K" has been agreed, the compromise solution is that we have one restriction that, in Rel-15, only multi-slot PDSCH with scheudling offset > K is expected by UE, which is the motivation of this CR.

	Huawei, HiSilicon
	Do not support the CR. Similar to Ericssion, we do not see a need to introduce further scheduling restriction on this. The same issue was discussed in RAN1#96 in R1-1903744, and has been rejected for Rel-15. 

	vivo
	Furhter discussion on June plenary to seek guidance on these unresolved issues in FR2.

	Qualcomm
	Support the CR. Slot aggregation is to improve the coverage, and only this restriction can ensure the goal is achieved.

	OPPO
	Support the CR since the current description is not clear for multi-slot PDSCH. To address Ericsson/Huawei’s concern on the scheduling resctriction, another possible way is to add some minor schanges on the current spec as follows:
the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated same TCI states are the same used for the reception across the slots with the scheduled PDSCH 

	Docomo
	Do not support the CR. We would like to note that the minimum value of timeDurationForQC is 14-symbol for SCS=120 kHz, however, cross slot scheduling is not supported in RAN4 in Rel.15. So, consequently, we cannnot use multi slot PDSCH in Rel.15, if we agree this CR. 



R1-1904758, Draft CR on AP-CSI-RS with a large latency of beam switching, ZTE
This CR discusses how to handle the larger values of the threshold beamSwitchTiming. A similar draft CR was submitted to RAN1#96, but no consensus was reached. In the related discussion contribution [3], it is suggested that if this CR is not agreed, there should be a conclusion not to support the UE capability of {224, 336} symbols in Release-15.
	Reason for change:
	In TS38.214, the UE behaviour for ap-CSI-RS is still open, when the reported UE capability in FG2-28 is {224,336}.  Only the cases of {14,28,48} are specified.  Different from the cases of {14,28,48}, the candidate values of {224, 336} are related to panel activation for ap-CSI-RS measurement, rather than normal beam switching. Consequently, if one of the values of {224, 336} is reported as UE capability for ap-CSI-RS, the current UE behaviour is unknown.  As a straightforward solution, the maximum value of the lowest three values in FG2-28, i.e., 48, should be applied as the threshold for beam switching for ap-CSI-RS. 

	
	

	Summary of change:
	Adding the sentences to support all the cases including the cases of {224, 336} reported as UE capability for ap-CSI-RS in FG2-28 and the default QCL assumption for AP-CSI-RS.

	
	

	Consequences if not approved:
	Unclear description of default beam assumption for ap-CSI-RS if one value of {224, 336} is reported as UE capability for ap-CSI-RS in FG2-28

	
	

	Other comments:
	Isolated impact analysis:

This CR fixes the issue of the default QCL assumption for AP-CSI-RS when one of values {224,336} is reported through UE capability signaling beamSwitchTiming, and aligns the specification to RAN1 agreements. It is expected UEs and networks are implemented in accordance to this CR and therefore no change is required on UE and network implementation


[bookmark: _Toc525748083]
[Following has been updated according to v15.5.0]
5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
<Unchanged part omitted>
-	If the scheduling offset, in the numerology of the aperiodic CSI-RS, between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition is smaller than , where
-	 is the minimum value between 48 and the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], 
-	 if the PDCCH SCS is equal to the CSI-RS SCS and  otherwise, where  and  are the subcarrier spacing configurations for CSI-RS and PDCCH, respectively,
when the reported value of beamSwitchTiming is one of the values of {14, 28, 48}.
-	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 , when the UE reported threshold beamSwitchTiming is one of the values {14,28,48}, periodic CSI-RS, semi-persistent CSI-RS;
-	else, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.
-	If the scheduling offset, in the numerology of the aperiodic CSI-RS, between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than , where
-	 is the minimum value between 48 and the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306],
-	 if the PDCCH SCS is equal the CSI-RS SCS and  otherwise, where  and  are the subcarrier spacing configurations for CSI-RS and PDCCH, respectively,
when the reported value of beamSwitchTiming is one of the values of {14,28,48}, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI.
<Unchanged part omitted>
FL recommendation (to be updated if needed):
Reject. Two reasons:
1. The CR is based on v 15.4.0, and the corresponding paragraph has major revisions in v 15.5.0. 
· [ZTE] Sorry for confusing. The above has been updated based on v15.5.0 for the sake of reviewing it and the corresponding CR in revision of R1-1904758 will be submitted into RAN1 FTP later.
2. The issue was discussed during RAN1#96, and no consensus was reached.
	Company
	Comment

	ZTE
	Regarding second FL question, according to current spec, UE behavior with only the cases of {14,28,48} are specified. Consequently, if one of the values of {224, 336} is reported as UE capability for ap-CSI-RS, the current UE behaviour is unknown. 
As a common understanding, different from the cases of {14,28,48}, the candidate values of {224, 336} are related to panel activation for ap-CSI-RS measurement, rather than normal beam switching. As a straightforward solution, the maximum value of the lowest three values in FG2-28, i.e., 48, should be applied as the threshold for beam switching for ap-CSI-RS for CSI.

	Huawei, HiSilicon
	Similar view as FL. This issue has been discussed in RAN1#96 and the proposed CR in R1-1903635 has been rejected for Rel-15.

	vivo
	Furhter discussion on June plenary to seek guidance on these unresolved issues in FR2.

	Qualcomm
	This CR may not be needed. We prefer to fix the issue in R16. 
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