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1. [bookmark: _Ref521334010]Introduction
This document is made for issues on default beam for cross-carrier scheduling raised by the following contributions.
R1-2311815	Draft CR on default beam for cross carrier scheduling		Samsung
R1-2311816	Discussion on default beam for cross carrier scheduling	Samsung
To be moderated by Youngrok (Samsung). Comeback on Tuesday.

In current specification, default beam behaviors for the cases of cross-carrier scheduled PDSCH and CSI-RS are defined in TS38.214.
For case of PDSCH, it is captured in Clause 5.1.5 in TS38.214 as follows:
	If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
-	When the UE is configured with enableDefaultBeamForCCS, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, or if the DL DCI does not have the TCI field present, 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.


[bookmark: _Hlk55126218]In order to distinguishing default beam behaviors for PDSCH with other specific conditions (e.g., if a UE is configured with enableDefaultTCI-StatePerCoresetPoolIndex or enableTwoDefaultTCI-States, etc), the highlighted part is added as a condition for default beam behaviour for the case of cross-carrier scheduled PDSCH reception.
For default beam behavior for aperiodic CSI-RS reception, it is described in two parts:
1) In Clause 5.2.1.5.1 when the triggering PDCCH and the CSI-RS have the same numerology.
	· [bookmark: _Toc27299905][bookmark: _Toc20318007][bookmark: _Toc11352117][bookmark: _Toc29674307][bookmark: _Toc29673173][bookmark: _Toc45810582][bookmark: _Toc29673314][bookmark: _Toc36645537][bookmark: _Toc136943249]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
<unnecessary part omitted>
-	For each aperiodic CSI-RS resource in a CSI-RS resource set associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Clause 5.1.5, through higher layer signaling of qcl-info which contains a list of references to TCI-State's for the aperiodic CSI-RS resources associated with the CSI triggering state. If a State referred to in the list is configured with a reference to an RS configured with qcl-Type set to 'typeD', that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic or semi-persistent located in the same or different CC/DL BWP.
-	If the scheduling offset 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 is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48} and enableBeamSwitchTiming is not provided, or is smaller than 48 when the UE provides beamSwitchTiming-r16, enableBeamSwitchTiming is provided and the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter repetition set to 'off' or configured without the higher layer parameter repetition, or is smaller than the UE reported threshold beamSwitchTiming-r16, when enableBeamSwitchTiming is provided and the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter repetition set to 'on'.
-	If a UE is configured with enableDefaultTCI-StatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet
-	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 by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS triggered by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and 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} and enableBeamSwitchTiming is not provided, aperiodic CSI-RS triggered by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336} and enableBeamSwitchTiming is provided, periodic CSI-RS, semi-persistent CSI-RS;
-	else, the UE applies the QCL parameter(s) of the CORESET associated with a monitored search space with the lowest controlResourceSetId among CORESETs, which are configured with the same value of coresetPoolIndex as the PDCCH triggering that aperiodic CSI-RS, in the latest slot in which one or more CORESETs are associated with the same value of coresetPoolIndex as the PDCCH triggering that aperiodic CSI-RS
-	else if a UE is configured with enableTwoDefaultTCI-States and at least one TCI codepoint is mapped to two TCI states
-	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} and enableBeamSwitchTiming is not provided, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336} and enableBeamSwitchTiming is provided, periodic CSI-RS, semi-persistent CSI-RS. If there is a PDSCH indicated with two TCI states in the same symbols as the CSI-RS, the UE applies the first TCI state of the two TCI states when receiving the aperiodic CSI-RS.
-	else, the UE applies the first one of two TCI states corresponding to the lowest TCI codepoint among those mapped to two TCI states and applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received when receiving the aperiodic CSI-RS.
-	else 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], periodic CSI-RS, semi-persistent CSI-RS, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet 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} and when enableBeamSwitchTiming is not provided or the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter trs-Info , aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'off' or configured without the higher layer parameters repetition and trs-Info scheduled with offset larger than or equal to 48 when the UE provides beamSwitchTiming-r16 and enableBeamSwitchTiming is provided, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'on' scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming-r16 and enableBeamSwitchTiming is provided;
-	else if at least one CORESET is configured for the BWP in which the aperiodic CSI-RS is received, 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 controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored; 
-	else if the UE is configured with enableDefaultBeamForCCS and when receiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received.



2) In Clause 5.2.1.5.1a when the triggering PDCCH and the CSI-RS have the different numerologies.
	· 5.2.1.5.1a	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the different numerologies
<unnecessary part omitted>
-	If the scheduling offset 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 is smaller than beamSwitchTiming + d  in CSI-RS symbols, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48} and enableBeamSwitchTiming is not provided, or is smaller than 48+  in CSI-RS symbols when the UE provides beamSwitchTiming-r16 and enableBeamSwitchTiming is provided and the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter repetition set to 'off' or configured without the higher layer parameter repetition, or is smaller than beamSwitchTiming-r16 +  in CSI-RS symbols, when enableBeamSwitchTiming is provided and the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter repetition set to 'on', where if the µPDCCH < µCSIRS, the beam switching timing delay d is defined in Table 5.2.1.5.1a-1, else d is zero
-	if one of the associated trigger states has the higher layer parameter qcl-Type set to 'typeD',
-	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], periodic CSI-RS, semi-persistent CSI-RS, aperiodic CSI-RS scheduled with offset larger than or equal to beamSwitchTiming + d  in CSI-RS symbols when the reported value is one of the values {14,28,48} and when enableBeamSwitchTiming is not provided or the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter trs-Info, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'off' or configured without the higher layer parameters repetition and trs-Info scheduled with offset larger than or equal to 48+  in CSI-RS symbols when the UE provides beamSwitchTiming-r16  and enableBeamSwitchTiming is provided, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'on' and scheduled with offset larger than or equal to beamSwitchTiming-r16 + d  in CSI-RS symbols when enableBeamSwitchTiming is provided;
-	else,
-	if at least one CORESET is configured for the BWP in which the aperiodic CSI-RS is to be received, 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 controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.
-	else if the UE is configured with enableDefaultBeamForCCS, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received. 



In R1-2311815, the following text proposal is suggested to add relevant condition for cross carrier scheduling in Clause 5.2.1.5.1.
	[bookmark: _Toc11352159][bookmark: _Toc29673221][bookmark: _Toc29673362][bookmark: _Toc36645585][bookmark: _Toc27299947][bookmark: _Toc20318049][bookmark: _Toc29674355][bookmark: _Toc45810634][bookmark: _Toc137117177][bookmark: _Hlk498410788][bookmark: _Toc29673149][bookmark: _Toc36645513][bookmark: _Toc45810558][bookmark: _Toc11352096][bookmark: _Toc29673290][bookmark: _Toc20317986][bookmark: _Toc29674283][bookmark: _Toc27299884][bookmark: _Toc114223805]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
< Unchanged parts are omitted >
A trigger state is initiated using the CSI request field in DCI.
< Unchanged parts are omitted >
-	For each aperiodic CSI-RS resource in a CSI-RS resource set associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Clause 5.1.5, through higher layer signaling of qcl-info which contains a list of references to TCI-State's for the aperiodic CSI-RS resources associated with the CSI triggering state. If a State referred to in the list is configured with a reference to an RS configured with qcl-Type set to 'typeD', that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic or semi-persistent located in the same or different CC/DL BWP.
-	If the scheduling offset 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 is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48} and enableBeamSwitchTiming is not provided, or is smaller than 48 when the UE provides beamSwitchTiming-r16, enableBeamSwitchTiming is provided and the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter repetition set to 'off' or configured without the higher layer parameter repetition, or is smaller than the UE reported threshold beamSwitchTiming-r16, when enableBeamSwitchTiming is provided and the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter repetition set to 'on'.
-	If a UE is configured with enableDefaultTCI-StatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet
< Unchanged parts are omitted >
-	else if the UE is configured with enableDefaultBeamForCCS and when the PDCCH carrying the triggering DCI is received on one component carrier, and the CSI-RS triggered by that DCI is received on another component carrierreceiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received.
< Unchanged parts are omitted >




2. Discussion
2.1. 1st round discussion
Question 1-1: Please provide your view on whether the text proposal for Clause 5.2.1.5.1 suggested in R1-2311815 above is needed or not. If not, please provide reason.
	Company
	Comments

	ZTE
	Needed. 

	Huawei, HiSilicon
	We think the current spec is clear. In the first paragraph below, there’s the condition that there’s a CORESET configured in the BWP, with the “else” in the second paragraph, it means there’s no CORESET configured, which means it must be a cross carrier scheduling for the second paragraph. Therefore, the cases for two paragraphs are:
· Paragraph 1: 
· Case 1.1: same carrier scheduling.
· Case 1.2: cross carrier scheduling where there’s CORESET configured in the scheduled BWP
· Paragraph 2:
· Case 2: cross carrier scheduling where there’s no CORESET configured in the scheduled BWP.

	-	else if at least one CORESET is configured for the BWP in which the aperiodic CSI-RS is received, 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 controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored; 
-	else if the UE is configured with enableDefaultBeamForCCS and when receiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received.





	MTK
	We prefer to capture the text.

	Vivo
	We share same view as Huawei, ‘else if’ means there is no CORESET on the BWP of A-CSIRS, thus this paragraph must be CCS.
-	else if the UE is configured with enableDefaultBeamForCCS and when receiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received.

	OPPO
	We have similar view as Huawei.




Question 1-2: Please provide your view on whether the following highlighted text in Clause 5.2.1.5.1 is only for cross carrier scheduling or not. If not, please provide reason.
	-	else if at least one CORESET is configured for the BWP in which the aperiodic CSI-RS is received, 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 controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored; 
-	else if the UE is configured with enableDefaultBeamForCCS and when receiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received.



	Company
	Comments

	ZTE
	We agree that the highlighted text in Clause 5.2.1.5.1 is only for cross carrier scheduling. 

	Huawei, HiSilicon
	It’s only for cross carrier scheduling, one reason is from the clause title, 2nd reason is the same as Question 1-1.

	MTK
	Only for CCS.

	vivo
	Only for CCS.

	OPPO
	Yes. It is only for CCS. 




Question 2: Please provide your view on whether similar text proposal for Clause 5.2.1.5.1 suggested in R1-2311815 above is also needed in Clause 5.2.1.5.1a or not. If not, please provide reason.
	Company
	 Comment

	ZTE
	We don’t think Clause 5.2.1.5.1a needs this change since the title of this clause has already clarified that it’s for cross-carrier scheduling.
Title of clause 5.2.1.5.1a: Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies

	Huawei, HiSilicon
	According to our answers to Question 1-2, the change is not needed.

	MTK
	Similar view as ZTE.

	vivo
	no

	OPPO
	Not needed. 




3. Conclusion
Thanks to companies’ inputs, the result of 1st round discussion can be summarized as follows:

Question 1-1: Please provide your view on whether the text proposal for Clause 5.2.1.5.1 suggested in R1-2311815 above is needed or not. If not, please provide reason.
	Company
	Comments

	Moderator
	Thank you very much for your inputs.
To sum up, the views are divided as follows:
· Support: ZTE, MTK
· Not support (spec is clear): Huawei, vivo, OPPO
Since views are diverged, and I also understand Huawei’s clarification that current specification is already clear on else part which is for the case of cross carrier scheduling.
Hence, my suggestion is that we can close the discussion.



Question 1-2: Please provide your view on whether the following highlighted text in Clause 5.2.1.5.1 is only for cross carrier scheduling or not. If not, please provide reason.
	-	else if at least one CORESET is configured for the BWP in which the aperiodic CSI-RS is received, 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 controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored; 
-	else if the UE is configured with enableDefaultBeamForCCS and when receiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received.



	Company
	Comments

	Moderator
	Thank you very much for your inputs.
All companies have same understanding on this question that this part is only for cross carrier scheduling.



Question 2: Please provide your view on whether similar text proposal for Clause 5.2.1.5.1 suggested in R1-2311815 above is also needed in Clause 5.2.1.5.1a or not. If not, please provide reason.
	Company
	 Comment

	Moderator
	Thank you very much for your inputs.
All companies have same understanding on this question that the Clause 5.2.1.5.1a does not need to add such condition.









