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1   Introduction
In RAN1 #89 meeting, the uplink sharing for NSA mode was discussed [1] and the following agreements were achieved:

	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


The agreements enable 1Tx UE to support LTE-NR DC in TDM manner and in this contribution, the details will be discussed from the perspective of RAN2 and some related proposals will be provided.
2   Discussion 
In RAN1 #NR Ad-Hoc meeting, the LTE co-existence was discussed and some agreements were achieved for SA and NSA NR as following:
	Agreements:

· LTE-NR co-existence should support the following UL sharing scenarios:

· Collocated LTE and NR base stations with network operating UL on frequency F1 where LTE UL and NR UL share UL subframes of LTE

· Detailed sharing on the UL is FFS 

· Note: this is not intended to have impact on legacy LTE UEs

· LTE DL on a paired frequency F3

· NR DL transmission on frequency F2 (different than LTE DL frequency)

· NR UE operates in either of the following cases based on a common NR design:

· Standalone NR: UE accesses standalone NR carrier on F2. The UE may not be connected to an LTE carrier (some UE may not even support LTE). 

· FFS whether NR UL frequency F1 is signaled in NR broadcast system information or derived from MIB/PBCH, or implicitly from NR DL frequency F2

· Dual connectivity of LTE and NR: UE accesses LTE Pcell (with LTE UL on F1), then is configured by dual connectivity to also operate NR on F1 (UL) and F2 (DL).

· NR DL and UL frequencies (and/or NR band number) are signaled by RRC

· Non-collocated LTE and NR base stations is FFS


Based on the agreements of the NSA part, the UE is able to operate LTE UL carrier and NR UL carrier on the same LTE frequency, i.e., F1. From the perspective of the 1Tx UE, since it has been agreed to support LTE-NR UL DC by operating on only one of the carriers at a given time, to our understanding, there are two possible scenarios:
a. UE switches between two UL frequencies on TDM manner
b. UE switches between LTE and NR in the same UL frequency on TDM manner
As shown in Figure 1, LTE and NR UL sharing on F1 is very useful when only 1 carrier, either LTE UL carrier or NR UL carrier, is allowed to transmit in a given time. In this case since LTE PUCCH is always required to transmit on F1 with the fixed timing to feedback F3 DL PDSCH. Compared with scenario a, allowing NR UL transmission also on F1 has the benefits of:

· Better coverage performance on lower frequency

· Avoid frequent NR PUCCH/PUSCH switching to F2 UL which is always required because of F2 DL transmission
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Figure 1: NSA for 1Tx UE
In order to make full use of the benefits of NR UL transmission on LTE F1 UL, the UL sharing with LTE is required and from the perspective of RAN1, the NR and LTE TDM transmission on F1 UL is feasible [1]. Therefore, we propose RAN2 to support the LTE-NR UL DC for 1Tx UE with UL sharing on the LTE carrier frequency with at least TDM manner.
Proposal: RAN2 to support the LTE-NR UL DC for 1Tx UE with UL sharing on the LTE carrier frequency with at least TDM manner.

3   Conclusion
In this contribution, the support of 1Tx UEs in LTE-NR UL DC was discussed and the related proposal was provided:
Proposal: RAN2 to support the LTE-NR UL DC for 1Tx UE with UL sharing on the LTE carrier frequency with at least TDM manner.
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