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1	Introduction 
In RAN1 #98-bis [1], the following contents are agreed:
Agreements:
For single UL operation in EN-DC with LTE TDD PCell, and UE is configured with DL-reference UL/DL configuration, Using only PUCCH formats 3/4/5.
1. A default PUCCH format 3 resource is used when the UE only receives PDCCH with DAI=1 and/or SPS PDSCH.
0. The default one is corresponding to ARI=00
0. Note: the existing multiplexing rule for HARQ-ACK, SR, and CSI onto PUCCH format 3 remains unchanged
1. No PUCCH resources are reserved for SPS PDSCH for the UE

Agreements:
If a UE is configured with Case1 HARQ timing in EN-DC, with LTE TDD Pcell and (as a working assumption) with LTE FDD PCell, UE’s PRACH resource configurations are not limited to the UL subframes given by the DL-reference config.
1. For type 1 UE (i.e. with fast communication between LTE and NR modems): if the UE’s LTE PRACH transmission collides with an NR UL transmission, LTE PRACH transmission is prioritized 
1. For type 2 UE (i.e. without fast communication between LTE and NR modems): the UE is not required to support transmission of LTE PRACH transmission which does not coincide with the configured HARQ-ACK transmission occasions

Agreements:
· [bookmark: _Hlk22080274]Introduce a new UE capability of supporting DL reference configuration for dual-Tx UL (e.g., to handle DL de-sensing from harmonics)

Agreements:
· For the single-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE for type 1 UEs
· In which case, NR transmission is dropped for when the LTE and NR transmissions collide
· Note: there is no change of UL scheduling timing for LTE
Agreements:
· For the dual-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE at least for type 1 UEs 
· Note: there is no change of UL scheduling timing for LTE
Agreements:
· Support new RRC signaling “tdm-PatternConfig-r16” to configure a UE with a DL-reference config to the MCG PCell (LTE FDD) according to Rel-16 behavior
· FFS: Introduce a new per-BC capability bit for UE to indicate that DL de-sensing from Harmonic need to be handled by configuring DL-reference config to the LTE PCell and limit LTE UL transmissions to a subset of the subframes


This tdoc focus on the discussions of enhancements to single UL operations for Rel-16 EN-DC.
2	UE Behaviour when configured with single uplink operation for FDD PCell or TDD PCell
In RAN1 98-bis, there was an agreement that:
Agreements:
· For the dual-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE at least for type 1 UEs 
· Note: there is no change of UL scheduling timing for LTE
If all uplink subframes can be scheduled for LTE for type 1 UEs, it is possible that NR DL (3.6GHz) would collide with LTE UL (1.8GHz) just like LTE UL can collide with NR UL in single-Tx case for type 1 UEs. Therefore, the corresponding UE behavior needs to be clarified. 

Proposal 1: Clarify the UE behavior of the following agreement in RAN1 98-bis whether NR DL (3.6GHz) can collide with LTE UL (1.8GHz). If so, NR transmission should be dropped.
Agreements:
· For the dual-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE at least for type 1 UEs 
· Note: there is no change of UL scheduling timing for LTE
Proposal 2: For the “Note: there is no change of UL scheduling timing for LTE” in the agreement, it should be clarified that the note means no change compared to “Rel-15 LTE behavior” but not “Legacy LTE behavior”.

Another agreement in RAN1 98-bis states that 
Agreements:
· Support new RRC signaling “tdm-PatternConfig-r16” to configure a UE with a DL-reference config to the MCG PCell (LTE FDD) according to Rel-16 behavior
· FFS: Introduce a new per-BC capability bit for UE to indicate that DL de-sensing from Harmonic need to be handled by configuring DL-reference config to the LTE PCell and limit LTE UL transmissions to a subset of the subframes

Since there is a new RRC signaling “tdm-PatternConfig-r16” to configure a UE with a DL-reference config to the MCG PCell (LTE FDD) according to Rel-16 behavior, there should be a corresponding UE capability report (ex: singleUL-Transmission-r16) to indicate this UE supports R15 or R16 behavior. Therefore, new single UL capabilities to distinguish R15/R16 UE should be defined.

Proposal 3: Define new capability signal for single UL transmission (ex: singleUL-Transmission-r16) corresponding to the newly agreed RRC signaling “tdm-PatternConfig-r16” in RAN1 98bis to distinguish supported R15/R16 single UL UE behavior (ex. the UL scheduling flexibility and the corresponding dropping rules for collision).
According to current agreement in R16 single UL, NR transmission is dropped for when the LTE and NR transmissions collide for FDD LTE PCell. However, the behavior of R16 single UL for TDD PCell is not fully specified yet.

Proposal 4: For the single-Tx case, for TDD LTE Pcell,
· All uplink subframes can be scheduled for LTE for type 1 UEs
· In which case, NR transmission is dropped for when the LTE and NR transmissions collide
3	Summary 
In this contribution, we focus on the discussions of enhancements to single UL operations for Rel-16 EN-DC:
Proposal 1: Clarify the UE behavior of the following agreement in RAN1 98-bis whether NR DL (3.6GHz) can collide with LTE UL (1.8GHz). If so, NR transmission should be dropped.
Agreements:
· For the dual-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE at least for type 1 UEs 
· Note: there is no change of UL scheduling timing for LTE

Proposal 2: For the “Note: there is no change of UL scheduling timing for LTE” in the agreement, it should be clarified that the note means no change compared to “Rel-15 LTE behavior” but not “Legacy LTE behavior”.

Proposal 3: Define new capability signal for single UL transmission (ex: singleUL-Transmission-r16) corresponding to the newly agreed RRC signaling “tdm-PatternConfig-r16” in RAN1 98bis to distinguish supported R15/R16 single UL UE behavior (ex. the UL scheduling flexibility and the corresponding dropping rules for collision).

Proposal 4: For the single-Tx case, for TDD LTE Pcell,
· All uplink subframes can be scheduled for LTE for type 1 UEs
· [bookmark: _GoBack]In which case, NR transmission is dropped for when the LTE and NR transmissions collide
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