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1 Introduction
RAN2 has sent an LS to RAN4 in [1], on UE capability signaling on FDD-FDD intra-band LTE-NR DC. Following is mentioned in the LS:

==============

RAN2 has discussed UE capability signalling on FDD-FDD intra-band LTE-NR DC. It was agreed that “In intra-band FDD EN-DC, a single capability bit is introduced to indicate if the UE supports asynchronous/synchronous operation.” at RAN2#100. However during the email discussion implementing the agreement into the specification and at RAN2 NR Ad-Hoc, companies raised the question whether this UE capability needs to be signalled per band combination (BC) or per UE signalling is sufficient as agreed at RAN2#100. 

Q1: Should the UE capability indicating the support of FDD-FDD intra-band LTE-NR DC be per BC or per UE?
==============

In this contribution, we provide our views on the question above. Based on the conclusions in this contribution, we also propose a reply LS to be sent to RAN2 as in [2].
2 Intra-band FDD-FDD EN-DC in Rel-15 
In RAN4#84bis, following have been agreed in [3]:
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* For FDD-FDD intra-band LTE-NR,

— It is proposed to only consider collocation scenario
for intra-band LTE-NR DC in Rel-15.

— If UE supports asynchronous dual connectivity
assuming separate RF chains, following MRTD and
MTTD is defined in this case:
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Observation-1:
It has been agreed in RAN4 that only collocated intra-band EN-DC is allowed in Rel-15.

Regarding the spectrum arrangements, there are two options:

1) The LTE and NR carriers can be contiguous to each other

2) The LTE and NR carriers are non-contiguous to each other

2.1 Contiguous intra-band FDD-FDD EN-DC 

In case of contiguous intra-band FDD-FDD EN-DC combination, it is assumed that, a single PA and single LNA are used for transmitter and receiver operations. Thus, only synchronous EN-DC is possible. 

Note that, using same PA and LNA also mean that, it may be challenging to support different SCS between LTE and NR, thus LTE and NR carrier may need to use same subcarrier spacing, thus 15kHz SCS on NR carrier may be needed. 

Observation-2:

If single PA and LNA is used for intra-band FDD-FDD contiguous EN-DC, then 

· only synchronous EN-DC is allowed.

· NR carrier will need to use 15kHz SCS, same as LTE.

It may also be possible to support asynchronous EN-DC for contiguous case, however this could be extremely challenging from hardware design point of view.

2.2 Non-contiguous intra-band FDD-FDD EN-DC

For non-contiguous intra-band FDD-FDD EN-DC, since only collocated EN-DC is allowed in Rel-15, depending on the gap between the carriers. In case of intra-band non-contiguous CA, there was a requirement to support upto 30us of MRTD, however in case of EN-DC intra-band non-contiguous FDD-FDD, this is not required in Rel-15 since only collocated deployment is allowed in Rel-15.

Observation-3:

Intra-band non-contiguous EN-DC combinations will most likely be implemented with two PAs (i.e. using two antennas, one per CG) regardless of synchronous or asynchronous capability. 
However, note that, this arrangement may not applicable to all FDD bands (where intra-band EN-DC may be possible).
3 Proposal

If the intra-band FDD-FDD EN-DC combination involves non-contiguous carriers, then two PAs may be used regardless. However, in case of contiguous intra-band EN-DC, the UE implementation may be done used a single PA and LNA, thus, if the “intra-band FDD-FDD EN-DC” is a capability, then “asynchronous” capability needs to per band combination specific.
Based on this above understanding, we propose the following: 

Proposal: 

Intra-band FDD-FDD EN-DC UE capability will be band combination specific.
4 Reply LS to RAN2
Based on the above discussions, we propose to reply RAN2 as below:
===============

RAN4 agreed that, Intra-band FDD-FDD EN-DC UE capability will be band combination specific. 
===============
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