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1	Introduction
As explained in [1] [2] [3], depending on the band combinations, sending two concurrent uplinks in two different bands can produce undesirable inter-modulations that degrades UE’s RX sensitivity. This creates challenges in RF implementations. In order to avoid serious receiver sensitivity degradations on any agreed LTE/NR band combinations, it is imperative that some other mechanisms to be specified in Rel-15 NR work item phase to avoid simultaneous LTE and NR uplink transmissions from a single UE perspective when such issue occurs.
Specifically, an agreement was made in RAN1 #89 to support an optional mode so that network can configure the NSA mode UE to avoid simultaneously transmitting on two carriers when such self-interference exists:
Agreements:
· For NR NSA for a UE, NR supports the case that when the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency), the UE operates on only one of the carriers at a given time among a pair of LTE and NR carriers
· FFS whether or not there is specification impact
· If there is RAN1 specification impact, aim to minimize the specification impact for NR
· Note: this feature by itself is not intended to have any LTE RAN1 specification impact 
· Note: the other case of allowing simultaneous operation on two or more UL carriers is already agreed to be supported

Further in RAN1 Adhoc NR #2 in June, an agreement was made to support the TDM solution:
Agreements:
· Support the following solution to single UL transmission where NW synchronization between eNodeB and gNodeB is assumed (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency)
· When UE is activated with multiple UL carriers on different frequencies, time-switching of LTE UL carrier and NR UL carrier is used
· UL transmission timing pattern of LTE carrier and NR carrier is semi-statically shared between eNodeB and gNodeB 
· FFS: Signaling to UE of UL transmission timing pattern
· UE simultaneously receives signals/channels from both NR DL carrier and LTE DL carrier
· For scheduling/HARQ timing of LTE FDD carrier, the following timing can be considered, e.g., for LTE:
· DL-reference UL/DL configuration for TDD
· DL-reference UL/DL configuration defined for FDD-SCell in TDD-FDD CA with TDD-PCell
· Up to NW implementation (i.e., no RAN1 spec. impact)
· For scheduling/HARQ timing of NR carrier, no special handling would be necessary 
· Other solutions are not precluded
· Send an LS to RAN2, RAN3, and RAN4 – Kazuaki (DCM), which is drafted and endorsed in R1-1711877. Final LS approved in R1-1711878. 
In this contribution, we discuss the related UE capability indication based on the agreements made so far and also some UE implementation possibilities.
2    Discussion	
As discussed in section 1, the main motivation to avoid concurrent UL transmission is to avoid self-interference. Such self-interference can depend on several factors:
· Specific band combination, i.e. how close the two UL frequencies are
· UE implementation: such as RF components used, how many bands are integrated into the devices, the layout of the RF components, etc.
· Any proprietary interference suppression mechanism is used to suppress the interference
Therefore, the existence and severity of self-interference can be device-dependent, in addition to band combination dependent. The simplest way is to allow to UE to include a 1-bit indicator in the UE RF capability for each band combination, as part of the RRC message. 
Further, for the dual connectivity devices that need to operate in single UL transmission mode, the implementation can also be device dependent. For example, the device may have two sets of RF chains each dedicated to a UL frequency, respectively. In this case, the TDM of two RATs on two different frequencies is achieved through “gating” the individual transmission chain on and off, separately. Therefore, there is no extra switching gap introduced due to TDM of different uplinks. 
[bookmark: _GoBack]Alternatively, for certain devices (e.g. lower cost devices) this may be implemented using only one set of active RF chain shared between the two uplinks. In this case, there could be non-negligible amount of extra switching gap needed, depending on separation of the UL frequencies. The switching gap may be as much as hundreds of micro-seconds[4]. Therefore, it is desirable that network is aware of this information, and can configure the TDM pattern for uplink transmission accordingly.
Observation 1: the need of single uplink transmission can be both band combination dependent, as well as device dependent.
Observation 2: depending on the UE implementation, there would be non-negligible switching gap incurred for single uplink transmission with TDM approach across different frequencies.
Proposal 1: introduce 1-bit indicator per band combination as part of the UE RF capability message, to indicate whether single uplink transmission is required.
Proposal 2: consider including UE RF switching gap information as part of the UE RF capability message, when single uplink transmission using TDM approach is required.


3    Conclusion
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