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During RAN1#104e meeting, companies discussed some remaining issues of half-duplex CA [1]. No conclusion/agreements were achieved due to different understandings/interpretations of the current specification. In this contribution, we provide our analysis for these remaining issues.

Discussion
Based on the previous discussion in [104-e-NR-TEI-01], basically, the following issues may need to be clarified. In the following, we discuss these issues one by one.
· Issue-1: Whether reference cell is can be updated symbol by symbol.
· Issue-2: Whether the prioritization rule is applied per CG or per carrier pair.
· Issue-3: Whether the dropping rule can be applied to intra-band case.  

Issue-1: Whether reference cell is can be updated symbol by symbol.
The reference cell is defined based on the following spec. The definition is clear if the symbol is indicated as downlink or uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. It is clear if the symbol is indicated as flexible but configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol or to receive PDCCH, PDSCH or CSI-RS on the symbol. However, it is not clear whether the symbol indicated as flexible but not configured to transmit or receive should be taken into account.
	If a UE
-	is configured with multiple serving cells and is provided half-duplex-behavior = 'enable', and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	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 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 serving cells where the symbol is configured 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 to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol 


If the flexible symbol that is not configured to transmit or receive is taken into account, then the reference cell is fixated to some extent unless there is SCells being activated/deactivated. However, this may end up with flexible symbols without any semi-static configured transmission/reception being reference symbol. This doesn’t seem to be a problem. Otherwise, the reference cell may be updated symbol by symbol, which may require both the network and UE to track the reference cell symbol by symbol.
In this sense, the following TP can be considered.
Proposal-1: Introduce the following TP for Section 11.1 of TS38.213.
	If a UE
-	is configured with multiple serving cells and is provided half-duplex-behavior = 'enable', and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	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 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 serving cells where the symbol is configured 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 to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol
-	flexible, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH or  receive PDCCH, PDSCH or CSI-RS on the symbol




Issue-2: Whether the prioritization rule is applied per CG or per carrier pair.
If the reference is updated symbol by symbol, then per CG based and per carrier pair based prioritization rule may end up with different UE behaviours. However, if the reference is fixated by taking the flexible symbol not configured for transmission/reception into account, it seems that per CG based and per carrier pair based prioritization rule lead to the same UE behaviours. 
Implementation wise, the network or UE will conduct this by comparing each cell with reference cell. But it seems there is no need to specify anything for this issue.
Observation-1: If the reference cell is semi-static configured/determined, per CG based and per carrier pair based prioritization rule lead to the same UE behaviours.

Issue-3: Whether the dropping rule can be applied to intra-band case.  
It seems that companies have different understandings on this issue. Actually, half-duplex intra-band CA and half-duplex inter-band CA may require different requirements. Maybe it is better to clarify whether new UE feature is needed for half-duplex intra-band CA first.

Conclusion
In this contribution, we present our analysis and views for remaining issues of half-duplex CA with the following TP and observation.
Proposal-1: Introduce the following TP for Section 11.1 of TS38.213.
	If a UE
-	is configured with multiple serving cells and is provided half-duplex-behavior = 'enable', and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	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 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 serving cells where the symbol is configured 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 to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol
-	flexible, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH or  receive PDCCH, PDSCH or CSI-RS on the symbol



Observation-1: If the reference cell is semi-static configured/determined, per CG based and per carrier pair based prioritization rule lead to the same UE behaviours.
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