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1 Background
For the specification of paired operating bands including SDL spectrum supporting Pcell operation, the core requirements shall consider the following aspects [1],
a) The operating duplex mode shall be “Variable duplex FDD”, given that the uplink and downlink blocks may have been licensed independently and shall be operable simultaneously by the UE.

b) Uplink sharing operation of the NR uplink carrier with an LTE uplink carrier

i) from network perspective in case of standalone operation

ii) from UE perspective (ULSUP-TDM and ULSUP-FDM) in case of EN-DC operation. 

c) Base station RF requirements shall take into account the presence of an additional downlink LTE carrier, given that the uplink may be operating on a licensed band where downlink is used by other RATs.

UL sharing and the associated timing requirements are key aspects for the operation of these bands. In this contribution we propose prerequisites the specification work and make some first observations on the impact on the specifications.
2 Prerequisites for first phase of the WI
We propose to start the work by considering SCS = 15 kHz and a deployment scenario with co-sited LTE and NR in the sense that the difference in propagation delay is limited. The objective is to limit number of the scenarios for the first analysis creating an aligned common starting point as a basis, not excluding others in a later phase of the WI.

We remark that “zero” BS TAE cannot be assumed, TAE has to be accounted for in the specification of the shared UL.
Proposal 1: consider SCS = 15 kHz and a co-sited LTE/NR scenario (same propagation delay) as a starting point for the WI. Other cases not excluded in later phases of the WI.
3 UE timing requirements
The exising UE (switching) time masks cover the ULSUP-TDM case, there is no time mask (or any other requirement) applicable for ULSUP-FDM. No all timing-related components are accounted for in the existing masks, e.g. no TAE is included in the ULSUP-TDM mask. 
The DL timing at UE is also not aligned due to e.g. propagation time delay differences in different frequency bands.
Potential UE timing restrictions have to be considered, e.g. architectures supporting only single TA management.
Observation 1: not all timing-related aspects have been considered for ULSUP-TDM and there are no requirements for ULSUP-FDM. Potential UE TAE restrictions have to be considered.
4 UE capabilities for sharing

For sharing from a UE perspective (thus implying EN-DC), there are a number of existing capability parameters that are relevant also for the present case. These are listed below:
4.2.7.9
MRDC-Parameters
	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	asyncIntraBandENDC

Indicates whether the UE supports asynchronous FDD-FDD intra-band EN-DC with MRTD and MTTD as specified in clause 7.5 and 7.6 of TS 38.133 [5]. If it is not supported for FDD-FDD intra-band EN-DC, the UE supports only synchronous FDD-FDD intra-band EN-DC.
	BC
	No
	FDD only
	FR1 only

	[…]
	
	
	
	

	ul-SharingEUTRA-NR

Indicates whether the UE supports EN-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
	No
	FR1 only

	ul-SwitchingTimeEUTRA-NR

Indicates support of switching type between LTE UL and NR UL for EN-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
	[Yes]
	No
	FR1 only

	ul-TimingAlignmentEUTRA-NR

Indicates whether to apply the same UL timing between NR and LTE for dynamic power sharing capable UE operating in a synchronous intra-band contiguous EN-DC. If this field is absent, UE shall be capable of handling a timing difference up to applicable MTTD requirements when operating in a synchronous intra-band contiguous EN-DC network, as specified in TS 38.133 [5]. If this capability is included in an inter-band EN-DC BC with an intra-band EN-DC BC part, this capability is used to indicate the restriction to the intra-band EN-DC BC part.
	BC
	No
	No
	No


The parameter ul-SharingEUTRA-NR can be reused as is for the present case, also the ul-SwitchingTimeEUTRA-NR, possibly with an alternative mapping between “Type” and a switching-time requirement for the variable-duplex case. No ASN-1 change is needed.
The parameter ul-TimingAlignmentEUTRA-NR could possibly be used for cases in which single-TA management is needed, similar to intra-band contiguous EN-DC. 
Observation 2: current MRDC capability parameters for UL sharing can be reused for FDD bands with variable duplex.
5 BS timing requirements
The BS TAE between LTE and NR cannot be assumed to be “ideal”, i.e. this TAE is not “zero” us. For the intra-band EN-DC case the present requirement is 3 us, a lower (non-zero) value may have to be considered for the present case.
Observation 3: a BS TAE between LTE and NR of  “0 us” cannot be assumed.
6 Proposal

In this contribution we make the following proposal

Proposal 1: consider SCS = 15 kHz and a co-sited LTE/NR scenario (same propagation delay) as a starting point for the WI. Other cases not excluded in later phases of the WI.
and observations

Observation 1: not all timing-related aspects have been considered for ULSUP-TDM and there are no requirements for ULSUP-FDM. Potential UE TAE restrictions have to be considered.

Observation 2: current MRDC capability parameters for UL sharing can be reused for FDD bands with variable duplex.

Observation 3: a BS TAE between LTE and NR of  “0 us” cannot be assumed.
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