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1 Introduction
In last RAN4 meeting, a TP [1] on introducing inter-band ENDC DC_12_n71 was provided. It’s proposed that “only single switched UL” is supported for this band combination. In previous meeting, RAN4 used to discuss this special band combination referring to these contributions [2-3]. Based on the R4-1901713, a triplexer is assumed for MSD analysis. In this paper, we’d like to discuss on RF requirements.
2 Discussion
2.1 Only single switched UL for specific inter-band ENDC
In general, it’s mandatory to support simultaneous UL transmissions when the inter-band ENDC combination is supported by UE. Referring to sub-clause 7.3B.2.3.5 from TS 38.101-3, UE may indicate capability of not supporting simultaneous dual uplink operation due to possible intermodulation interference. The IE “singleUL-Transmission” has been specified into RAN2’s spec to support these cases. In sub-clause 5.5B.4.1 from TS 38.101-3, “single UL allowed” is used to indicate which band combination can report this capability. Anyway, even if the UE report this capability, the network still can schedule simultaneous dual uplink operation when the UE is located in the centre of cell.
The frequency range of Band 12 and Band n71 are listed as below:
Band 12: 
UL 699-716MHz, 
DL 729-746MHz

Band n71: UL 663-698MHz, 
DL 617-652MHz

The UL frequency range of band 12 and band n71 is too close to implement simultaneous dual uplink operation for DC_12_n71. If all of UE vendors can’t support this band combination due to technical reason, it’s unfavourable to BS deployment for 5G operators. Thus, it’s reasonable to propose “Only single switched UL” as a solution for DC_12_n71. Network can only schedule UE single UL Transmission for DC_12_n71. And But there are still some issues to address.
1、 To specify the switching time mask requirements for inter-band ENDC.
2、 A new NS is preferable to indicate whether the UE support “Only single switched UL” for DC_12_n71.
3、 If the triplexer is assumed, should the note about “non-form-factor-constrained device” be reflected into the spec?
4、 Other RF requirements.
2.2 The switching time mask requirements
Referring to 38.101-3, 120us can be used for maximum UL switching time for DC_12_n71. Thus, the relative requirements can be specified as below.
The switching time mask defined in this clause is applicable when UE indicating support of [Only supporting single switched UL] for the specific inter-band ENDC combination. The maximum UL switching time is defined as 120 us.
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Figure 2.2-1: E-UTRA to NR switching time mask for inter-band EN-DC when only single switched UL is supported
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Figure 2.2-2: NR to E-UTRA switching time mask for inter-band EN-DC when only single switched UL is supported
Proposal 1: To specify the switching time mask requirements as above when only single switched UL is supported.
2.3 To specify the new NS for this capability
Currently, RAN2 only support the IE singleUL-Transmission. In order to support this feature, UE need to report whether only single switched UL is supported for DC_12_n71. Network need to know which inter-band ENDC combination should be configured with only single UL TDM pattern. UE can’t simultaneously report this capability and IE “singleUL-Transmission” for the specific inter-band ENDC combination. IE “tdm-Pattern” can be reused to indicate whether the UE supports the tdm-PatternConfig for this capability associated functionality as defined specified in TS 36.331. The relative description can be found in the Annex.
Proposal 2: To specify new capability “only single switched UL” as Annex.
2.4 UE architecture for DC_12_n71

Since the triplexer is assumed for DC_12_n71, the possible UE architecture can be found as below. When triplexer is used for this band combination, it seems two low band antennas can be used. Thus, it isn’t necessary to limit the "non-form-factor-constrained" devices. However, the other implementation may be restricted by form factor. If UE can’t support this band combination due to the form factor, UE don’t have to report the new NS. 
Proposal 3: It’s proposed not to reflect restriction due to form factor in the spec for DC_12_n71.
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Figure 2.4-1: Possible UE architecture for DC_12_n71

2.5 Other RF requirements.
Since only single switched UL is supported by UE for this band combination, the transmitter requirements specified in TS 38.101-1 and 36.101 are applicable to DC_12_n71 respectively. For receiver characteristics, ΔRIB,c can be specified due to simultaneous DL receiver as below.
Table 2.5-1: ΔRIB,c
	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	ΔRIB,c [dB]

	DC_12_n71
	12
	0

	
	n71
	0


Proposal 4: Since only single switched UL is supported by UE for this band combination, the transmitter requirements specified in TS 38.101-1 and TS 36.101 are applicable to DC_12_n71 respectively.
3 Summary

Based on the discussion, all the proposals are listed below:
Proposal 1: To specify the switching time mask requirements as above when only single switched UL is supported.
Proposal 2: To specify new capability “only single switched UL” as Annex.
Proposal 3: It’s proposed not to reflect restriction due to form factor in the spec for DC_12_n71.
Proposal 4: Since only single switched UL is supported by UE for this band combination, the transmitter requirements specified in TS 38.101-1 and TS 36.101 are applicable to DC_12_n71 respectively.
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Annex
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	6. LTE_NR_DC_CA_enh
	[6-3]
	Only supporting single switched UL 
	Only supporting single switched UL for specific inter-band ENDC combination
	N/A
	Yes
	N/A
	UE can’t support the specific inter-band ENDC combination
	Per BC
	No
	FR1 only
	N/A
	This capability is restricted to specific band combinations. If this capability isn’t supported for the specific inter-band ENDC combination, the UE can support simultaneous UL transmissions when the inter-band ENDC combination is supported. UE can’t simultaneously report this capability and IE “singleUL-Transmission” for the specific inter-band ENDC combination. IE “tdm-Pattern” will be reused to indicate whether the UE supports the tdm-PatternConfig for this capability associated functionality. The field doesn’t apply to any other fallback band combinations.
For super set combination, the UL configuration can refer to sub-clause 5.5B.4.1 from 38.101-3.
	Optional with capability signalling
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