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1. Introduction
In previous RAN1 meetings, due to the RF impacts at the UE side for LTE-NR, related single UL operation agreements are as below.
· 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

In this contribution, we focus on the IMD issue and consideration on UE indication structure. 

2. Discussion
1.1 Intermodulation issues
Intermodulation issue of simultaneously UL transmission on some band combinations has been proposed in [2]. In [3], detailed analysis has been proposed considering IMD issues. We excerpt the following band combination as the example. 
Table 1: Impact of IMD Interference on LTE B1/ B3

	LTE band
	NR frequency range
	Harmonic/IMD falls into LTE band DL

	B1
	3.3-4.2 GHz
	2nd, 4th and 5th order IMD

	B3
	
	2nd, 4th and 5th order IMD 
2nd order harmonic mixing


From the above table, some initial conclusions could be identified.

· IMD issue: this issue mainly comes from simultaneously UL on different bands and may have impacts on one of DL bands. During RAN4 LTE CA work, the MSD values for some band combinations are over 20dB. However it should be noted the previous study was based on whole band investigation and assume the worst cases when calculate the MSD value. The MSD value is not always valid for all situations (e.g. different transmit power conditions) and all channel allocation cases in the specific band combinations. 
Observation 1: The previous defined MSD value is not always valid for all situations and all channel allocation cases in the specific band combinations.
1.2 UE indication structure
As discussed in RAN#77 meeting, for some band combinations and channel allocations defined in RAN4 specs, UE is allowed to indicated that it does not support 2 simultaneous UL Tx. For channel allocations, NR new bands are still not allocated to the operators. Even channels in LTE band have been allocated to dedicated operators, operators in global have different channels bandwidth and centre frequencies. Thus considering the various hypothesises of combinations, the structure of single UL transmission indication should be carefully designed to avoid the granularity burden and overhead. Besides this single UL transmission does not imply UE hardware is not available for dual UL especially for LTE and NR dual connectivity, it is not necessary for UE to indicate the single UL during the initial UE capability indication. In order to decrease the UE capability Signaling overhead, it is better for UE to indicate the single UL/ dual UL support in subsequent RRC Signaling. When network is not received this Signaling indicated by UE, it should be assumed that UE can support dual UL. 
Proposal 1: It is better for UE to indicate the single UL/ dual UL support in subsequent RRC Signaling. When network is not received the indication, dual UL for UE is baseline.
As discussed in section 2.1, the MSD value is not always as worse as defined in RAN4. For instance, when UE is in the cell center, the power level will not be achieved as 23dBm (e.g. 3dBm). In this case, the sensitivity degradation for UE is very limited and it is still possible for network to indicate UE operating in dual UL transmission mode. It should be considered the above case and future flexibility when define the UE indication structure.
Proposal 2: It should be considered the future flexibility and forward capability to enable the dual UL transmission operation mode for hard band combination and channel allocation when define the UE indication structure.
3. Conclusion

In this contribution, we discuss the IMD issues and then propose requirements of UE indication structure for LTE-NR. The following observation and proposals can be summarized.
Observation 1: The previous defined MSD value is not always valid for all situations and all channel allocation cases in the specific band combinations.
Proposal 1: It is better for UE to indicate the single UL/ dual UL support in subsequent RRC Signaling. When network is not received the indication, dual UL for UE is baseline.
Proposal 2: It should be considered the future flexibility and forward capability to enable the dual UL transmission operation mode for hard band combination and channel allocation when define the UE indication structure.
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