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Introduction
At RAN1 #93, proposals were discussed on introducing a new single Tx TDM mode for EN-DC with TDD PCell [2][3], even though just one meeting earlier, it was agreed not to introduce such feature in Rel-15.
In this contribution, we discuss the possible resolution to the new proposals. 

Discussion  
The proposal in [3] was the following: 

· For single UL operation in EN-DC with LTE TDD PCell, where UE operates on only one carrier at a time
· for LTE carrier, UE can be configured with 
· Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell 
· For DL HARQ timing, the DL-reference UL/DL configuration, i.e. “subframeAssignment-r15”, is applied
· For UL HARQ timing, the PCell’s UL/DL configuration, i.e. “subframeAssignment”, is applied
· For UE capable of dynamic power sharing, LTE UL transmission can be scheduled in all UL subframes and UpPTS configured by “subframeAssignment”
· UE is not expected to transmit on the MCG and SCG simultaneously
· Case 2: uses Release 15 LTE-TDD HARQ timing 
· For DL HARQ timing, the PCell’s UL/DL configuration, i.e. “subframeAssignment”, is applied
· For UL HARQ timing, the PCell’s UL/DL configuration, i.e. “subframeAssignment”, is applied


The outcome of the discussion in RAN1 #93 was captured in [1] and is copied below: 

Conclusion:
When the UE is configured with multiple UL carriers on different frequencies, but the UE operates only on one of the UL carriers at a given time among a pair of LTE and NR carriers, LTE operation with an LTE TDD PCell using the same HARQ timing as LTE operation without EN-DC is supported by the current RAN1 specifications at least when no LTE UL CA is used at least for the following cases
· The UE supports dynamic power sharing
· The UE is configured with P_LTE + P_NR not greater than P_cmax

i.e. only Case 2 was adopted. 

We believe that there is no need to reopen the RAN1 decision; however, for the evolution in future releases, we think that all the previous proposals [2][3][4][5] and solutions can be further considered. 



The previously discussed proposals are: 
· Case 1a : TDM HARQ Case 1, operation A
· Case 1b : TDM HARQ Case 1, operation B
· Case 2 : TDM HARQ Case 2
· ‘Case 3’ : Hybrid TDM [3][5]

Case 3 can be further described as follows: 
· LTE DL HARQ follows the eIMTA case for TDD and the FDD-TDD CA with TDD PCell case for FDD
· LTE UL control is restricted to a subframe subset
· LTE UL HARQ is same as without EN-DC
· All UL subframe can be used for data 
· NR DL HARQ is same as without EN-DC
· NR UL HARQ is same as without EN-DC
 

Note that the proposal in [3] can be viewed as an adaptation of ‘Case 3’ to the TDD PCell case. An earlier proposal in [5] suggested adopting ‘Case 3’ for the FDD PCell case. 

In the following, we give comparison of the various solutions: 


	
	Case 1a (semi-static LTE, dynamic NR)
	Case 1b (semi-static TDM)
	Case 2 (dynamic TDM)
	‘Case 3’ (hybrid TDM)

	New LTE DL HARQ?
	Yes
	Yes
	No
	Yes

	All LTE DL subframes useable? 
	Yes
	Yes
	No
	Yes

	New NR DL HARQ?
	No
	No
	No
	No

	All NR DL slots useable?
	Yes
	Yes
	Yes
	Yes

	New LTE UL HARQ?
	Yes
	Yes
	No
	No

	LTE UL link budget loss?  
	Yes
	Yes
	No
	No

	New NR UL HARQ?
	No
	No
	No
	No

	NR UL link budget loss?  
	No
	Yes
	No
	No


Note that green is ‘positive’, red is ‘negative’ in the table 


As it can be seen from the Table above, Case 3 can efficiently combine the benefits of all other cases; therefore, it is an attractive option for operating single Tx TDM. However; we also think it is important that if Case 3 is introduced, it should be introduced both for FDD and TDD at the same time to maintain parity. Therefor we make the following proposal: 
 
Proposal: 

Consider adopting ‘Case 3’ in a future release, as long as it is adopted for both EN-DC with FDD PCell and EN-DC with TDD PCell at the same time. 
Do not adopt ‘Case 3’ for TDD-only. 
[bookmark: _GoBack]Do not adopt other single Tx TDM modes for LTE TDD PCell. 






Conclusion
We have made the following proposal regarding the EN-DC TDM cases: 
Proposal: 
Consider adopting ‘Case 3’ in a future release, as long as it is adopted for both EN-DC with FDD PCell and EN-DC with TDD PCell at the same time. 
Do not adopt ‘Case 3’ for TDD-only. 
Do not adopt other single Tx TDM modes for LTE TDD PCell.
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