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1   Introduction
In RAN3 #98 meeting, the coexistence of LTE UL and NR UL were discussed based on the LS from RAN1 [1] and the following agreements were achieved:
Signalling for the UL sharing scenario (Scenario 2) can support both indication of time/frequency resources (e.g. FDM/TDM patterns). Detailed Stage 2/3 CRs on the signalling details are encouraged for the next meeting.

WA: adopt PRB-level granularity for frequency resources (LTE)

WA: adopt subframe-level granularity for time resources (LTE)
WA: FFS granularity (NR)

A bi-directional non-UE-associated procedure is introduced, i.e. both eNB and gNB can initiate the coordination.

Cell-level granularity is the basis for signalling on X2/Xn.

In this contribution, we will discuss the UL sharing from UE perspective and analyse the possible solution.
2   Discussion

In RAN plenary #77 meeting [2], the UL sharing was discussed and a WF [3] was endorsed:
	· LTE/NR UL subcarrier alignment is to be specified by Dec 2017

· On-going work in RAN4

· Specify support for SUL with and without LTE/NR UL sharing only from network perspective in Rel-15 by Dec 2017

· As in current RAN1/RAN4 prioritization list

· Strive for specifying support for LTE/NR UL sharing from UE perspective in Rel-15 by June 2018

· There is no NR L1/L2 impact after Dec 2017

· Completion of standalone NR has priority until June 2018

· No additional work specific to UL sharing from UE perspective in WGs until Dec 2017


In addition, the following definitions are also provided:

UL NR-LTE coexistence with UL sharing only from network perspective

· Some UEs transmit NR UL on an NR UL carrier overlapping with the bandwidth of a carrier on which other UEs transmit LTE UL

· A UE is not configured with a NR UL carrier overlapping with the bandwidth of a LTE component carrier configured for the same UE for LTE operation

UL NR-LTE coexistence with UL sharing from UE perspective

· A UE is configured with a NR UL carrier overlapping with the bandwidth of a LTE component carrier configured for the same UE for LTE operation

· E.g. a UE supports transmitting NR UL and LTE UL within the bandwidth of an LTE component carrier configured for the UE

For the UL sharing from network perspective, the sharing could be performed semi-statistically and the cell-level granularity signalling exchange is one feasible way. However, for the UL sharing from UE perspective, the scenario according to the definition agreed in RAN plenary, if it is also per-cell basis, the usage of the shared UL radio resource could be far from efficient. 
In fact, the UE behaviour could be similar to the scenario of single Tx, where the UE is not able to perform LTE UL transmission via LTE band and NR UL transmission via NR band simultaneously. Here, the UE is also not able to perform LTE UL transmission and NR UL transmission at the same time via the shared LTE band. These scenarios can be settled via similar solution, i.e., configuring the UE specific TDM pattern.
Proposal 1: UE specific TDM pattern should be exchanged between MeNB and SgNB for the UL sharing from UE perspective.

If Proposal 1 is agreed, then in fact there could be two set of TDM patterns to be exchanged between MeNB and SgNB, i.e., one for single Tx caused by inter-modulation interference and the other for UL sharing from the UE perspective. From RAN3 perspective, we don’t see the strong motivation to specify two different TDM patterns.
Regarding the uplink sharing case, the LTE band could be 1.8 GHz and the NR band could be 3.5GHz. If two sets of TDM patterns are defined over the interface, extra signalling will be needed. For example, when the NR SgNB configures the UE with UL in 1.8 GHz, the UE shall perform LTE UL transmission and NR UL transmission at 1.8 GHz and the TDM pattern for UL sharing should be used between MeNB and SgNB. While, when the NR SgNB configures the UE with UL in 3.5GHz, the TDM pattern for single Tx should be used in order to avoid inter-modulation interference. It means when the SgNB performs UL switch, the indication is needed for TDM pattern change. In fact, the SgNB is able to configure the UE with two ULs and schedules the UL transmission via DCI. In this case, the TDM pattern change could be frequent and it requires frequent interface signalling exchange.
Observation: Frequent interface signalling exchange will be required if separate TDM patterns are defined for single Tx and UL sharing.
To resolve the above issue, it is straightforward thinking to use the same TDM pattern for both single Tx and UL sharing from UE perspective. It means, if the inter-modulation interference issue and UL sharing issue both exist, one TDM pattern is used between MeNB and SgNB. Since the TDM pattern for the single Tx has been specified, it can be reused for the UL sharing from UE perspective.
Proposal 2: Reuse the TDM pattern of single Tx for UL sharing from UE perspective.
3   Conclusion

In this contribution, we discuss the support of UL sharing from UE perspective and the following proposal was provided:
Proposal 1: UE specific TDM pattern should be exchanged between MeNB and SgNB for the UL sharing from UE perspective.

Observation: Frequent interface signalling exchange will be required if separate TDM patterns are defined for single Tx and UL sharing.
Proposal 2: Reuse the TDM pattern of single Tx for UL sharing from UE perspective.
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