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Introduction
In previous RAN1 meetings, there has been discussions on how to interpret different bitfields in the activation DCI for type-2 CG PUSCH. As part of such discussions, some useful clarifications were made in the form of Agreements and/or Conclusions in Chair’s notes. As an instance, the following Conclusion was agreed in RAN1#115 [1]:
Conclusion
The first type 2 CG-PUSCH transmission after associated activation DCI is treated as a CG-PUSCH in PUSCH candidate selection for UCI multiplexing. 

In RAN1#115 and 116, it was also discussed that for a half-duplex UE in TDD CA, whether the first PUSCH coming with the activation DCI is considered as a CG or DG. In this contribution, we share our views on that issue and explain that based on current specification and without further clarification, there could be different understandings on reference cell determination.  
Discussion
Background
For a half-duplex UE in TDD CA, where UE cannot transmit and receive simultaneously, a procedure is defined in 38.213, 11.1, based on which the transmission/reception on “another cell” is determined by the symbol direction of the “reference cell”. To handle directional collision for a half-duplex UE in TDD CA, UE first needs to determine the reference cell, which is a cell with the smallest serving cell index among the serving cell with direction determined by higher layer. “Direction determined by higher layer” is a key point in this procedure, for which RAN1 had to override an earlier agreement, as captured in the first “Note” of the final agreement made in RAN1#95, as shown below [2]:
	Agreement:
Half-duplex CA UE determines reference cell  per symbol as a cell with the lowest cell ID among multiple serving cells in a band or band combination having direction determined by RRC D/U or semi SFI D/U
· Note: this overrides earlier agreement ” Reference (Ref) cell is the cell with the lowest cell ID among cells: (i) within the band or band combination and (ii) with conflicting directions, and “Other cell” is any cell within the band or band combination other than the Ref cell. “
· Note: Agreed cases 12, 14, 17 and 18 are not needed anymore
· Note: Agreed cases 9 and 10 should apply to collisions between two cells irrespective of a cell being reference or other



In the above-mentioned agreement, it was agreed the terminology to be as follows [2]
	· Semi SFI D and U: D and U symbols configured by TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated
· Semi SFI F: flexible symbols configured by TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated, , when provided to a UE, or when TDD-UL-DL-ConfigurationCommon and TDD-UL-DL-ConfigDedicated are not provided to the UE
· RRC D: symbols corresponding to a higher-layer configured  PDCCH, or a PDSCH, or a CSI-RS on semi SFI F of the same cell
· RRC U: symbols corresponding to a higher-layer configured  SRS, or PUCCH, or PUSCH, or PRACH on semi SFI F of the same cell
· Dynamic D and U: symbols scheduled as D and U by DCI formats other than DCI format 2_0 on semi SFI F of the same cell




As a result of the above agreements made in RAN1#95, a cell with flexible symbols which is scheduled by a dynamic grant, regardless of its cell index, cannot be a reference cell if there is another cell with RRC D/U or semi SFI D/U. That explains why the previously agreed cases 12, 14, 17 and 18 (as shown by Table I) were not needed any more, as mentioned by the second Note in the above agreement. To be more precise, those cases in Table I were trying to define UE behavior based on the overridden definition of a reference cell, which was only based on lowest serving cell index. With the latest definition of reference cell, which is the cell with lowest cell index among serving cells with semi-statically determined link direction, cases in Table I are all invalid. 

	No
	Ref cell
	Other cell
	UE behavior

	12
	Dynamic U
	Semi SFI D
	Allowed to drop D

	14
	Dynamic D
	Semi SFI U
	Allowed to drop U

	17
	Dynamic U
	RRC D
	Allowed to drop D

	18
	Dynamic D
	RRC U
	Allowed to drop U


Table I: Invalid cases.
Observation: for a half-duplex UE in TDD CA, reference cell symbol direction is determined dynamically. 


As it is clear from the agreements made in RAN1#95, the procedure to determine the reference cell is based on semi-static signaling, where the reference cell link direction is already determined through either tdd-UL-DL-ConfigurationCommon/Dedicated, or higher layer scheduling over flexible symbols. Current spec does not clearly capture the latest version of agreement to determine the reference cell. More precisely, we propose the following modification in the current specification:
	[bookmark: _Ref500831375][bookmark: _Toc12021489][bookmark: _Toc20311601][bookmark: _Toc26719426][bookmark: _Toc29894862][bookmark: _Toc29899161][bookmark: _Toc29899579][bookmark: _Toc29917318][bookmark: _Toc36498192][bookmark: _Toc45699220][bookmark: _Toc156237235]11.1	 Slot configuration
<Unchanged parts are omitted>

If a UE
-	is configured with multiple serving cells and is provided with directionalCollisionHandling-r16 = 'enabled' for a set of serving cell(s) among the configured multiple serving cells, and
-	indicates support of half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells, 
the UE determines a reference cell for a symbol as an active cell with the smallest cell index among 
-	the configured multiple serving cells if the UE is not capable of simultaneous transmission and reception as indicated by simultaneousRxTxInterBandCA among the multiple serving cells, and
-	the cells of each band respectively if the UE is capable of simultaneous transmission and reception by simultaneousRxTxInterBandCA for the configured multiple serving cells,
where the symbol is configured by higher layer as
-	downlink, or uplink, as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	uplink, if the symbol is flexible and the UE is configured  by higher layer to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured  by higher layer to receive PDCCH, PDSCH or CSI-RS on the symbol. 
<Unchanged parts are omitted>



 
The above change is aligned with the intention of the agreements in RAN1#95, and with the rest of 38.213, Sec. 11.1. Here we should note that the proposed change is necessary since in current spec the “by higher layer” is used when text needs to exclude DCI-based transmissions – otherwise, it is “configured to”. In other words, specification regarding reference cell determination is wrongly including DCI-based transmissions. 

Proposal 1: Endorse the proposed TP above.


How to treat first Type-2 CG PUSCH (or SPS-PDSCH)
The question that needs to be addressed is, on a serving cell with flexible symbols (Semi SFI F), how to treat the first Type-2 CG PUSCH (or SPS-PDSCH)? More precisely:  
· Is the first type-2 CG PUSCH after activation DCI considered RRC U or Dynamic U?
· Is the first SPS-PDSCH after activation DCI considered RRC D or Dynamic D?

UE behavior could be different depending on the answer to the above question. Example is given below. 
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Figure 1: How to determine reference cell?
In the above example, Type-2 CG PUSCH is activated on Cell Index 0 over Semi SFI F.
· If we assume the 1st type-2 CG PUSCH after activation turns Semi SFI F to RRC U: 
· Cell_Index0 becomes the reference cell and Cell_Index1 is “another cell”.
· Otherwise (i.e. if we assume the 1st type-2 CG PUSCH is considered as Dynamic U):
· Cell_Index1 becomes the reference cell and Cell_Index0 is “another cell”.

Fig. 2 shows another example, in which Type-2 CG PUSCH is activated on Cell_Index1 over Semi SFI F. In this example, although Cell_Index0 remains to be the reference cell given that it is RRC D or semi-SFI D, but how to treat 1st Type-2 CG PUSCH has impact on the dropped channels/signals. More precisely,
· If we assume the 1st type-2 CG PUSCH after activation turns Semi SFI F to RRC U: 
· The 1st Type-2 CG PUSCH is allowed to be dropped (which does not make sense)
· Otherwise (i.e. if the 1st type-2 CG PUSCH is considered as Dynamic U):
· For inter-band, CSI-RS is not required to be received while for intra-band it is an error case
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Figure 2: How to treat 1st Type-2 CG PUSCH?
Based on the above discussion, it is necessary to have a unified understanding on how to treat the first Type-2 CG PUSCH (or SPS-PDSCH) after activation DCI, for a HD UE in TDD CA. We have the following proposal, which needs no spec change and less UE complexity (otherwise we have to specify cancellation timeline on “another cell” whenever needed).
Proposal 2: Agree with the following Conclusion:
Conclusion: For directional collision handling within the set of cells that have been configured with directionalCollisionHandling-r16, the first Type-2 CG PUSCH, and the first SPS-PDSCH, after activation DCI are respectively considered Dynamic U, and Dynamic D.


Conclusion
In this contribution, we shared our views on whether the first PUSCH coming with the activation DCI is considered as a CG or DG, to determine reference cell symbol direction. Based on what we discussed, the following observation and proposals are made:
Observation: for a half-duplex UE in TDD CA, reference cell symbol direction is determined dynamically.
 
Proposal 1: Endorse the proposed TP above.

Proposal 2: Agree with the following Conclusion:
Conclusion: For directional collision handling within the set of cells that have been configured with directionalCollisionHandling-r16, the first Type-2 CG PUSCH, and the first SPS-PDSCH, after activation DCI are respectively considered Dynamic U, and Dynamic D.
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