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In this contribution we provide a discussion on two endorsed TEI issues 
· TRS BW for R16
· Half-duplex UE operation in R16
TRS BW for R16
On a carrier smaller than 52 PRB, TRS need to span across whole BWP. In addition, R15 UEs support only BWP sizes corresponding to nominal channel BW, e.g. 5MHz or 10MHz. An operator may not deploy R15 NR with reduced BW between 5MHz and 10MHz due to necessesity to transmit TRS within whole 10MHz BWP, i.e. 52PRB.   
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Figure 1 Illustration of intended operation

To solve this issue, the following options were discussed in RAN1#99
· Alt1:  Reduce the TRS RB size minimum requirement for 15kHz carrier smaller or equal to 52 RB  
· Alt1b: Reduce the TRS RB size minimum requirement for 15kHz carrier smaller or equal to 52 RB and UE is not expected to receive on RBs of a BWP not containing TRS resources 
· Alt2:  Introduce R16 capability 14-x, which indicates the support of 34 PRB BWP size 
· Alt3: Send LS to RAN5 and CC RAN4 and ask RAN5 to add a demodulation test case for 34 PRB BWP size at least for Rel-16 UEs. 
· No further RF requirement is added compared with Rel-15
We think that the Alt1 is the cleanest and simplest option to solve the issue. Therefore, we propose 
Proposal 1: Adopt Alt1 and corresponding enclosed Draft CR1 
On half-duplex UE operation in R16
The outcome of the email discussion [95-NR-06] has been the following set of agreements:
Phase 1:
Agreements: For a UE configured with multiple serving cells in a band or band combination, where the UE is not capable of simultaneous transmission and reception, support a behavior in the following table:
· FFS: other combinations of Semi SFI, RRC and Dynamic 
· FFS: behaviour for SSB in RRM measurements 
· FFS: down-select further between Alt1 and Alt2. Down-selection may be performed independently for case 3 and 6. 
· For the agreed behaviour introduce a new feature as “mandatory with capability” 
· Note: Sep./Dec. UEs are still able to operate HD TDD CA if network ensures same transmission direction across all the serving cells.
· 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.  

	No
	Ref cell
	Other cell
	UE behavior
	Note

	1
	Semi SFI D
	Semi SFI U
	Allowed to drop U for inter-band
Error case in intra-band
	Dropping U on other cell
Error case in intra-band

	2
	Semi SFI D
	RRC U
	Allowed to drop U 
	Dropping on other cell

	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

	
	
	
	Alt 2: Error
	Error

	4
	Semi SFI U
	Semi SFI D
	Allowed to drop D for inter-band
Error case in intra-band
	Dropping D on other cell
Error case in intra-band

	5
	Semi SFI U
	RRC D
	Allowed to drop D 
	Dropping on other cell

	6
	Semi SFI U
	Dynamic D
	Alt 1: Allowed to drop U for inter-band
Error case in intra-band
	Overriding semi SFI U to F on reference cell for the UE

	
	
	
	Alt 2: Error
	Error

	7
	RRC D
	RRC U
	Allowed to drop U 
	Dropping on other cell

	8
	RRC U
	RRC D
	Allowed to drop D
	Dropping on other cell

	9
	Dynamic D
	Dynamic U
	Error
	Error

	10
	Dynamic U
	Dynamic D
	Error
	Error


     
  Note, in above tables, the terminology is as follows:  
· 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
· Note: there is no intention to change the existing behavior w.r.t. how to update the reference cell

Phase 2
Agreement: 
For case 3, down-select Alt 1
For case 6, down-select Alt 2    
Note: above down-selection applies to NR CA only
For the remaining cases, adopt the following behavior:
	No
	Ref cell
	Other cell
	UE behavior
	Note

	11
	RRC U
	Semi SFI D
	Allowed to drop D
	Dropping on other cell

	12
	Dynamic U
	Semi SFI D
	Allowed to drop D
	Dropping on other cell

	13
	RRC D
	Semi SFI U
	Allowed to drop U
	Dropping on other cell

	14
	Dynamic D
	Semi SFI U
	Allowed to drop U
	Dropping on other cell

	15
	RRC U
	Dynamic D
	Alt 2: Error
	

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

	17
	Dynamic U
	RRC D
	Allowed to drop D
	Dropping on other cell

	18
	Dynamic D
	RRC U
	Allowed to drop U
	Dropping on other cell



Agreement: 
In symbols indicated in ssb-PositionsInBurst on reference and other cell(s), half-duplex CA UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. 

Agreement:
In R15, behavior for mobility CSI-RS related to HD CA is not specified.   

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

Agreement: 
Inform RAN4 about the option below and ask RAN4 to discuss/confirm RRM behavior.
· When the scheduling restrictions due to RRM measurements are applicable, half-duplex CA UE does not transmit in UL in one cell, if the UL transmission would collide with any SSB symbols other than indicated in ssb-PositionsInBurst inside SMTC window of another cell. RRM measurements in SMTC window  are always protected.
· When the scheduling restrictions due to RRM measurements are NOT applicable, if the half-duplex CA UE is scheduled by DCI (Dynamic U) to transmit in UL in one cell, and if the UL transmission collides with any SSB symbols other than indicated in ssb-PositionsInBurst inside SMTC window of another cell, UE is not required to perform RRM measurements on the colliding SSB symbols. 
· RRM measurements during the symbols indicated in ssb-PositionInBurst are always protected.



In RAN1#96 it has been concluded:

[bookmark: _Hlk2278371]Agreement: (RAN1#96)
Agreements made during email discussion [95-NR-06] on directional collision handling for half duplex CA operation are postponed to Re1-16.

In RAN1#99 the TEI according to R15 agreements has been endorsed as Working assumption
Working assumption:
Regarding TEI “Half-duplex operation in CA”
· Agreements made during email discussion [95-NR-06] on directional collision handling for half duplex CA operation are adopted in Rel-16.
· A new UE capability to indicate the support for directional collision handling between reference and other cell(s) is introduced.
· Note that UEs that do not indicate this capability should still be able to operate half-duplex TDD CA if network ensures same transmission direction across all the serving cells.
· The TP in R1-1913440 is endorsed in principle


Proposal 2: Confirm the Working assumption and adopt the enclosed Draft CR2 
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