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1 Introduction
The first dual UL TDD + FDD dual UL WI has started as a part of 3GPP release-13, [1].
2 Discussion
We analyze the UL Tx timing in this contribution. There are two existing requirements affecting UL TX timing up to an including release-12:
· UL transmission timing difference of a UE shall not exceed 32.47 μs [2]
· Transmission of the uplink radio frame from the UE shall start at 
(NTA + NTA_offset)*Ts before the start of the corresponding downlink radio frame at the UE NTAoffset  = 0 for FDD, NTAoffset  = 624 for TDD, which is 20 μs. [3]

[image: image3.png]Node 1

@

20 ps
X
ok
o Ve
A g
— Pl
DL transmission timing < >
= =
lad ok
op 70

D°“"7/ink <32.5pus





Figure 1: Uplink-downlink timing relation (Figure 8.1-1 in TS 36.211)


The case of non colocated deployment, as outlined in TS 36.000 annex J, case 4 will be affected when we have dual UL TDD + FDD. The maximum propagation time difference between non colocated sites engaged in Carrier Aggregation (CA) is 30 µs. Adding TAE and RAN4 tolerances gives 32.47 µs.
The cases when we aggregate FDD+FDD or TDD+TDD are all fine as well as all cases of colocated TDD+FDD deployments. However adding a 20 μs NTA_offset will, in some cases push the transmission time differences beyond 32.47 for non-colocated TDD+FDD dual UL cases.
A detailed case is shown in section 2.1 where we have a macro TDD and a RRH FDD non colocated case. If the relative downlink timing difference is already 30 µs then adding 20 µs  of NTaoffset and tolerances would result in 52.47 µs Tx point difference for the UE.
2.1 Problem case
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Figure 2: TDD macro and FDD RHH, non-colocated deployment
2.2 Alternatives
A) Do nothing:

The max time diff for TDD + FDD non-colocated CA becomes 12.5 μs, when TDD is macro.
9 km max separation becomes 3 km, excluding margin for transmission (long fibre) delay. 

B) Skew TA response from FDD RRH/RRU:

We add 20 μs of TA units to FDD TA response if configured as FDD RRH node in TDD+FDD CA.

This could affect TA based positioning services. This could be complicated to solve in mixed vendor networks with new signalling required to positioning nodes.


C) We change requirement [2] in release-13:

UL transmission timing difference of a UE shall not exceed 32.47 μs up to and including 3GPP release-12.

We can change this in release-13 to a higher value: 32.47 μs + 20 μs = 52.47 μs.
This could affect the UE Power Control regulation loop which has requirements how to handle power allocation to UL CA carriers from the UE.

Solution C) is attractive insofar that at allows all deployments as today and there is no impact on TA based positioning. There will be an impact on BS RX demodulation performance. The first symbol in a subframe might be affected if there is a power change. The is similar to the situation today. 
Proposal: We allow the 3GPP release-13 TDD + FDD UL Carrier Aggregation TX timing for the pTAG and the sTAG to be separated by 52.47 μs.
3 Conclusion

We prefer the solution where the UE Tx points are allowed to be separate by 52.47s µs for TDD+FDD CA, compared to 32.47 µs today.
Proposal: We allow the 3GPP release-13 TDD + FDD UL Carrier Aggregation TX timing for the pTAG and the sTAG to be separated by 52.47 μs.
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