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Introduction
[bookmark: OLE_LINK14][bookmark: OLE_LINK13]This contribution summaries discussion of email thread [108-e-R16-MIMO-02] MT.1 (Clarification on s-DCI based mTRP for scheme 3 or 4) triggered by the draft CR in [1].
Reason of change is quoted from [1] as follows:
Rel-16 has introduced single-PDCCH based MTRP schemes such as scheme 1a (SDM), scheme 2a/2b (FDM), scheme 3 (intra-slot TDM) and scheme 4 (inter-slot TDM), where two TCI states are indicated by a single DCI. However, which activated TCI states the indicated TCI states should be based on for the scheduled PDSCH or PDSCH transmission occasions for the above schemes are missing.
	[bookmark: _Toc36645513][bookmark: _Toc29673290][bookmark: _Toc45810558][bookmark: _Toc29673149][bookmark: _Toc75165301][bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29674283]5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
If the PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, 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 or is indicated with a single PDSCH transmission occasion, the indicated TCI state(s) 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, or when the UE is configured by higher layer parameter repetitionScheme set to 'tdmSchemeA' or, when the UE is indicated multiple PDSCH transmission occasions in the repetitionNumber consecutive slots, the indicated TCI state(s) 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. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling and the UE is not configured with enableDefaultBeamForCCS, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured 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-Type set to '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. 
< Unchanged parts are omitted >



The consequences if above CR is not approved would be that which activated TCI states the indicated TCI states should be based on for the scheduled PDSCH or PDSCH transmission occasions for the single-PDCCH based MTRP schemes are not clear.

Discussion
In the preparation phase [2], FL thinks the issue identified in the problem is valid. However, whether specification change is needed might need some discussion. The current spec with the words “single slot PDSCH” and “multi-slot PDSCH” seems cover this issue.
Some companies agree with the FL’s assessment that “single-slot PDSCH” covers scheme 3 and “multi-slot PSDCH” covers scheme 4, and the proposed change seems not necessary. And some companies think this change can be a “E” to modify “the indicated TCI state” to “the indicated TCI state(s)”. While vivo thinks the conditions in current spec “when the UE is configured with a single slot PDSCH” and “when the UE is configured with a multi-slot PDSCH” are Rel-15 semi-statically “configured” single/multi-slot repetition which doesn’t cover dynamic repetitions specified in Rel-16.
According to the current status, the following two issues can be discussed. Please share your views in the following two tables.
	Issue 1
	Whether to modify “the indicated TCI state” to “the indicated TCI state(s)” to reflect indicated two TCI states in S-DCI based MTRP schemes specified in Rel-16 as following?
“When the UE is configured with a single slot PDSCH, the indicated TCI state(s) 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(s) 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.”

	vivo
	Agree to change to “indicated TCI state(s)”

	Huawei
	 Agree with Vivo’s view. 

	QC
	Ok.

	Samsung
	Agree with adding “(s)”.

	Apple
	Fine to add “s”

	Spreadtrum
	Fine with adding “s”

	Lenovo
	Fine to add “(s)”

	OPPO
	Fine with it.

	NTT DOCOMO
	Fine to add “(s)”.

	ZTE
	Okay.

	LG
	Okay.

	Nokia, NSB
	Ok

	Moderator
	According to the feedbacks, all companies agree to modify “the indicated TCI state” to “the indicated TCI state(s)”.




	Issue 2
	Whether “when the UE is configured with a single slot PDSCH” covers single-DCI based MTRP scheme 1a/2a/2b/3 and “when the UE is configured with a multi-slot PDSCH” covers single-DCI based MTRP scheme 4 specified in Rel-16.
If not, what is the possible changes to reflect the single-DCI based MTRP schemes?

	vivo
	In our understanding, “configured” with a single slot PDSCH stands for “RRC semi-statically configured” single-slot PDSCH specified in Rel-15 which doesn’t cover dynamically indicated single-DCI based MTRP scheme 1a/2a/2b/3 by two TCI states. And “configured” with a multi-slot PDSCH stands for “RRC semi-statically configured” multi-slot PDSCH specified in Rel-15 which doesn’t cover dynamically indicated single-DCI based MTRP scheme 4 by two TCI states and number of repetitions larger than 1.
Perhaps a simpler way of modification is:
When the UE is configured or indicated with a single slot PDSCH, the indicated TCI state(s) should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured or indicated with a multi-slot PDSCH, the indicated TCI state(s) 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.

	Huawei
	Agree with Vivo’s view.

	QC
	Ok in principle with the intention (clarify “configured”). A simpler change can be:
When the UE is configured with For a single slot PDSCH, the indicated TCI state(s) should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with For a multi-slot PDSCH, the indicated TCI state(s) 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.

	Samsung
	Support in principle. Since if “configured” needs a clarification, then would it be “configured and/or indicated”? Hence, we slightly prefer Qualcomm’s version since it seems simpler.

	Apple
	Fine with QC version

	Spreadtrum
	Agree with QC version

	Lenovo
	Either vivo or QC version is OK.

	OPPO
	Agree with QC version.

	NTT DOCOMO
	Okay with QC version.

	ZTE
	Prefer QC’s version.

	LG
	Fine with QC’s version.

	Nokia, NSB
	Ok with QC suggestion. 

	Ericsson
	Support QC’s version

	Moderator
	According to the feedbacks, majority is fine with QC’s version:
When the UE is configured with For a single slot PDSCH, the indicated TCI state(s) should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with For a multi-slot PDSCH, the indicated TCI state(s) 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.



Based on the feedbacks to issue 1 and issue 2, there has a clear majority view to agree on QC’s version, Moderator would like to have the following proposal.
Proposal: Adopt the following CR for Clause 5.1.5 in TS 38.214 for Rel-16 and a mirror CR in TS 38.214 for Rel-17.
	5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
If the PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, 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 For a single slot PDSCH, the indicated TCI state(s) should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with For a multi-slot PDSCH, the indicated TCI state(s) 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. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling and the UE is not configured with enableDefaultBeamForCCS, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured 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-Type set to '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. 
< Unchanged parts are omitted >



 Conclusion
Proposal: Adopt the following CR for Clause 5.1.5 in TS 38.214 for Rel-16 and a mirror CR in TS 38.214 for Rel-17.
	5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
If the PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, 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 For a single slot PDSCH, the indicated TCI state(s) should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with For a multi-slot PDSCH, the indicated TCI state(s) 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. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling and the UE is not configured with enableDefaultBeamForCCS, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured 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-Type set to '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. 
< Unchanged parts are omitted >
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