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1. Introduction
As well known, LTE and NR dynamic spectrum sharing (DSS) is an efficient way to deploy NR in the same or overlapping spectrum with the existing LTE deployment. One top of DSS, LTE and NR dual connectivity (EN-DC) can be used to enable the interworking between LTE and NR deployed in the same or overlapping spectrum.

This contribution discusses the possible support of LTE/NR spectrum sharing and dual connectivity (DSS EN-DC) in band 1/n1 and the corresponding UE RF requirements.

2. General scenarios
The deployment scenario for DSS EN-DC is illustrated in Figure 1. With DSS, the LTE and NR BSs are co-located. For the channel bandwidth (CBW), two scenarios are possible: one is the same CBW for LTE and NR carriers; the other one is that NR carrier has larger CBW than LTE carrier, for example, 20MHz CBW for LTE carrier and 40MHz CBW for NR carrier.
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Figure 1. Deployment scenario for DSS EN-DC
Observation 1: In LTE/NR spectrum sharing and dual connectivity (DSS EN-DC) scenario, LTE and NR BSs are co-located, and NR carrier has the same or larger CBW than LTE carrier.
3. UE requirements
DL receiver perspective:
For the downlink sharing, we think the baseline is that both FDM and TDM between LTE/NR should be supported from UE perspective, considering the transmission of LTE PDCCH and LTE CRS.
With this baseline, based on our initial analysis, the potential impact on UE receiver requirements is the maximal power difference from LTE and NR that UE can handle.
Observation 2: For the downlink sharing, both FDM and TDM between LTE/NR should be supported from UE perspective, and the potential impact on UE receiver requirements is the maximal power difference from LTE and NR that UE can handle.
UL transmitter perspective:
The support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective has been discussed during Rel-15, with the following UE capabilities introduced in TS 38.306 [1]. 
In addition, the LTE and NR switching time mask for TDM based UL sharing from UE perspective has been specified in clause 6.3B.1.1 of TS 38.101-3 [2]. For FDM based UL sharing from UE perspective, there were some discussion on potential UE requirement in Rel-15, e.g., in [3] and [4], but no requirement has been specified.
	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	ul-SharingEUTRA-NR

Indicates whether the UE supports (NG)EN-DC/NE-DC with EUTRA-NR coexistence in UL sharing via TDM only, FDM only, or both TDM and FDM from UE perspective as specified in TS 38.101-3 [4].
	BC
	No
	N/A
	FR1 only

	ul-SwitchingTimeEUTRA-NR

Indicates support of switching type between LTE UL and NR UL for (NG)EN-DC/NE-DC with LTE-NR coexistence in UL sharing from UE perspective as defined in clause 6.3B of TS 38.101-3 [4]. It is mandatory to report switching time type 1 or type 2 if UE reports ul-SharingEUTRA-NR is tdm or both.
	BC
	CY
	N/A
	FR1 only


Observation 3: For the uplink sharing, different capabilities have been introduced for TDM only, FDM only, or both TDM and FDM between LTE/NR from UE perspective. From UE requirement perspective, the switching time mask for TDM between LTE/NR from UE perspective has been specified in Rel-15, and no requirement has been specified for FDM between LTE/NR from UE perspective.
Based on the above analysis and observations, we have the following proposal:

Proposal: RAN4 to discuss the UE transmitter and receiver requirements to support LTE/NR spectrum sharing and dual connectivity (DSS EN-DC) in band 1/n1, and discuss whether this band combination can be added in Rel-17 WID on Dual Connectivity (DC) of 1 band LTE (1DL/1UL) and 1 NR band (1DL/1UL).

4. Conclusions
In this contribution, we discussed the deployment scenario and UE requirement for LTE/NR spectrum sharing and dual connectivity (DSS EN-DC) in band 1/n1, and had the following observations and proposal:
Observation 1: In LTE/NR spectrum sharing and dual connectivity (DSS EN-DC) scenario, LTE and NR BSs are co-located, and NR carrier has the same or larger CBW than LTE carrier.
Observation 2: For the downlink sharing, both FDM and TDM between LTE/NR should be supported from UE perspective, and the potential impact on UE receiver requirements is the maximal power difference from LTE and NR that UE can handle.

Observation 3: For the uplink sharing, different capabilities have been introduced for TDM only, FDM only, or both TDM and FDM between LTE/NR from UE perspective. From UE requirement perspective, the switching time mask for TDM between LTE/NR from UE perspective has been specified in Rel-15, and no requirement has been specified for FDM between LTE/NR from UE perspective.

Proposal: RAN4 to discuss the UE transmitter and receiver requirements to support LTE/NR spectrum sharing and dual connectivity (DSS EN-DC) in band 1/n1, and discuss whether this band combination can be added in Rel-17 WID on Dual Connectivity (DC) of 1 band LTE (1DL/1UL) and 1 NR band (1DL/1UL).
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