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[bookmark: _Ref521334010]Introduction
At the RAN1 #100bis e-meeting, three issues were discussed for half-duplex operation in CA including 1) the definition of reference cell, 2) more than 2 cells with different transmission directions and 3) mixed numerology cases. TP for issue 1 was agreed and issue 2 and issue 3 were not discussed.
In this contribution, we discuss issue 2.
Discussion
According to the agreement for half-duplex UE operation, UE does not always follow reference cell transmission direction. For example, in case 3 and case 16 as shown in Table 1, UE will drop the transmission on reference cell for inter-band CA, the issue is when transmission directions of multiple other cells are not aligned, UE cannot determine to follow the transmission direction of which cell. 
Table 1 Half-duplex UE behavior in different cases
	No
	Ref cell
	Other cell
	UE behavior
	Note

	3
	Semi SFI D
	Dynamic U
	Alt 1: Allowed to drop D for inter-band
Error case in intra-band
	Overriding semi SFI D to F on reference cell for the UE

	16
	RRC D
	Dynamic U
	Alt 1: Allowed to drop D for inter-band
Error case in intra-band
	



As an example shown in Table 2, if UE is configured with three cells, Pcell is configured with semi SFI D or RRC D, a dynamic U is scheduled on Scell 1 and RRC D is configured on Scell2. Then, according to the agreement, Pcell is the reference cell, UE should drop D on reference cell and transmit dynamic U on Scell1, but there is no conflict between Pcell and Scell2, it is not clear whether a half-duplex UE should drop dynamic U on Scell 1 or drop RRC D on Scell 2. From our perspective, UE should prioritize dynamic U on Scell1 in this case according to the principle of case 3 and case 16.
Table 2 Conflict direction on Scells
	Pcell (Reference cell)
	Scell1
	Scell2
	UE behavior

	Semi SFI D
	Dynamic U
	RRC D
	drop D or drop U?

	RRC D
	Dynamic U
	RRC D
	drop D or drop U?



Proposal 1: For a half-duplex CA UE, if reference cell is semi SFI D or RRC D, UE should drop high layer configured D on other cells if there is dynamic U on one of the other cells.
In addition, the agreements for inter-band CA case are not correctly captured in the specification. Hence, a text proposal is provided below for half-duplex operation in CA in 38.213 section 11.1.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]If the reference cell and another cell for a UE operate in different frequency bands and if the UE 
-	is configured with multiple serving cells and is provided half-duplex-behavior-r16 = 'enable', 
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, 
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
[bookmark: _GoBack]-	is not configured to monitor PDCCH for detection of DCI format 2-0, 
the UE 
-	UE assumes symbol on the other cell as flexible, is not required to receive higher layer configured PDCCH, PDSCH, or CSI-RS and not expected to transmit higher layers configured SRS, PUCCH, PUSCH, or PRACH, when tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated indicates symbol as downlink or uplink on the other cell and as uplink or downlink for the reference cell, respectively,  
-	transmits a signal/channel scheduled by a DCI format on a symbol of the other cell and is not required to receive a higher layer configured PDCCH, PDSCH, or CSI-RS on the symbol on the reference cell and any of the other cells when the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated for the reference cell and if the UE detects a DCI format scheduling the transmission on the symbol on the other cell,
-	transmits a signal/channel on a symbol of the other cell and is not required to receive a higher layer configured PDCCH, PDSCH, or CSI-RS on flexible the symbols on the reference cell and any of the other cellsin a set of symbols, if the symbol on the reference cell is flexible and the UE is configured by higher layers to receive PDCCH, PDSCH, or CSI-RS on the symbol on the reference cell and the UE detects a DCI format scheduling a the transmission on one or morethe symbols in the set of symbols on the other cell. 
----------------------------------------------------- End of text proposal ------------------------------------------------------

Conclusion
In this contribution, we discuss remaining issue for half-duplex operation in CA and give the following proposal:
Proposal 1: For a half-duplex CA UE, if reference cell is semi SFI D or RRC D, UE should drop high layer configured D on other cells if there is dynamic U on one of the other cells.
A text proposal is provided below for half-duplex operation in CA in 38.213 section 11.1.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
If the reference cell and another cell for a UE operate in different frequency bands and if the UE 
-	is configured with multiple serving cells and is provided half-duplex-behavior-r16 = 'enable', 
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, 
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0, 
the UE 
-	UE assumes symbol on the other cell as flexible, is not required to receive higher layer configured PDCCH, PDSCH, or CSI-RS and not expected to transmit higher layers configured SRS, PUCCH, PUSCH, or PRACH, when tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated indicates symbol as downlink or uplink on the other cell and as uplink or downlink for the reference cell, respectively,  
-	transmits a signal/channel scheduled by a DCI format on a symbol of the other cell and is not required to receive a higher layer configured PDCCH, PDSCH, or CSI-RS on the symbol on the reference cell and any of the other cells when the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated for the reference cell and if the UE detects a DCI format scheduling the transmission on the symbol on the other cell,
-	transmits a signal/channel on a symbol of the other cell and is not required to receive a higher layer configured PDCCH, PDSCH, or CSI-RS on flexible the symbols on the reference cell and any of the other cellsin a set of symbols, if the symbol on the reference cell is flexible and the UE is configured by higher layers to receive PDCCH, PDSCH, or CSI-RS on the symbol on the reference cell and the UE detects a DCI format scheduling a the transmission on one or morethe symbols in the set of symbols on the other cell. 
----------------------------------------------------- End of text proposal ------------------------------------------------------



