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1 Introduction

In RAN4#86bis and RAN4#87 meetings, the UE and BS requirements for TDM and FDM operations of uplink sharing from UE perspective were discussed [1~7]. The UE and BS requirements for TDM operations were finalized [8, 9, 4]. According to the guidance from RAN4 chairmen, the essential requirements for uplink sharing from UE perspective were completed and thus the corresponding uplink EN-DC configurations were introduced in RAN4 Rel-15 core specifications.

The different uplink EN-DC configurations are specified for TDM and FDM operations respectively, as shown in the example table below.
	EN-DC 

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_3A_SUL_n78A-n80A
	DC_3A_n78A

DC_3A_n80A_ULSUP-TDM_n78A

DC_3A_n80A_ULSUP-FDM_n78A
	3
	SUL_n78-n80


Accordingly, the different RF requirements are specified for TDM and FDM operations. And the UE complying with TDM and FDM requirements would have the different implementations. Especially, given that the requirements for FDM were not fully completed, it is proper to specify the different capability signalling to differentiate the FDM and TDM operations for uplink sharing from UE perspective.
Because this issue is related to both RAN2 and RAN4 and no agreement was reached in previous working group meetings, we would like to have final decision in RAN plenary.
2 Discussion

RF requirements for TDM and FDM operation has been analysed in [1, 6, 7]. For FDM operation, some requirements can be shared with that for TDM operation, such as all the specific band combination requirements in TR 37.872 including co-existence study, ∆TIB and ∆RIB values and MSD values. However, for some other requirements such as transmit power, MPR/A-MPR and configured power, FDM operation which means simultaneous LTE and NR transmission will require further study. The study may include the UE TX architecture (1PA or 2PAs), power backoff (MPR, A-MPR) due to multi-cluster which may impact emission and/or sensitivity requirement. These studies should be made on a per band basis and also per band combination basis. 
After RAN4#87 meeting, the above UE Tx requirements for FDM operation were not completed, since no corresponding draft CR was agreed. After discussion, the agreement was as follows:
“The decision on whether FDM operation should be kept in R15 should follow the same guidance of completion of R15 EN-DC combinations.”
Furthermore, in RAN2 specification, there is no such a signalling for uplink configuration for each EN-DC configuration which means all uplink configurations listed in above table should be supported under the EN-DC configuration. 

Therefore, based on above analysis, it remains to be seen if FDM operation is supported in Rel-15. As such, there are two options for handling the uplink configuration for FDM ULSUP in R15:

1) Remove it from uplink EN-DC configuration in Rel-15 specification, if the final decision is to remove it from R15 or

2) Create a UE capability so UE can report whether to support it, if the final decision is to keep it in R15. Without corresponding requirements, it is acknowledged that there are no way to test it. However, for forward compatibility, it seems sensible to specify such a capability. Note that from UE capability’s point of view, if a UE can support FDM operation, it should be able to support TDM operation.

Option 2 was also proposed in [1] in last meeting. Regarding the FDM capability, original ULSUP capability can be reused with some modification of the components of this feature group as below:

	#
	Feature group
	Components
	Prerequisite feature groups 
	Need for gNB
	Consequences if the feature is not supported by the UE
	Type 
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	RAN5 implication
	Remarks
	Responsible WG
	Recommendation for TSG-RAN
	TSG-RAN decision

	1-10
	Support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	1) LTE and NR UL Transmission in the shared carrier via TDM only

2) LTE and NR UL transmission in the shared carrier via FDM or TDM
	
	Yes
	UE does not support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	Type 3 (per band combination)
	No Need
	Applicable only to FR1
	
	
	RAN4
	Optional
	


3 Conclusion

This contribution discusses FDM operation for ULSUP and based on the analysis, it is proposed:

1) Remove FDM configuration from uplink EN-DC configuration in Rel-15 specification, if the final decision is to remove it from R15 or

2) Create a UE capability for FDM operation, if the final decision is to keep it in R15 so UE can report whether to support it as below:
	#
	Feature group
	Components
	Prerequisite feature groups 
	Need for gNB
	Consequences if the feature is not supported by the UE
	Type 
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	RAN5 implication
	Remarks
	Responsible WG
	Recommendation for TSG-RAN
	TSG-RAN decision

	1-10
	Support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	1) LTE and NR UL Transmission in the shared carrier via TDM only

2) LTE and NR UL transmission in the shared carrier via FDM or TDM
	
	Yes
	UE does not support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	Type 3 (per band combination)
	No Need
	Applicable only to FR1
	
	
	RAN4
	Optional
	


4 Annex
The following shows the changes over latest UE capability structure agreed in RAN2 in 38.331.
–
MRDC-Parameters
The IE MRDC-Parameters contains the band combination parameters specific to MR-DC for a given MR-DC band combination.

MRDC-Parameters information element

-- ASN1START

-- TAG-MRDC-PARAMETERS-START

MRDC-Parameters ::=
SEQUENCE {


singleUL-Transmission



ENUMERATED {supported}

OPTIONAL,


ul-SharingEUTRA-NR




ENUMERATED {TDM,TDMFDM}

OPTIONAL,

ul-SwitchingTimeEUTRA-NR


ENUMERATED {type1, type2}
OPTIONAL,


simultaneousRxTxInterBandENDC

ENUMERATED {supported}

OPTIONAL,


asyncIntraBandENDC




ENUMERATED {supported}

OPTIONAL,

...

}

-- TAG-MRDC-PARAMETERS-STOP

-- ASN1STOP
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