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1 Introduction
In our companion contribution [4], we have presented our view on MRTD requirements for inter-band NR CA. In this contribution, we propose the corresponding MTTD (Maximum transmission timing difference) requirement for inter-band NR CA. 
2 Background

As we have observed in [4], following are very important issues that need to be considered. For LTE 3GPP 36.133 section 7.9.2 addresses inter band CA and allows for inter site deployments with a max ΔTprop of 30us corresponding to 9km suitable for heterogenous deployments.
For LTE non-contiguous CA the same ΔTprop= 30us is allowed and documented in 3GPP 36.133 section 7.9.3.

Observation- 1: For inter-band and non-contiguous intra-band CA LTE MRTD requirements allows flexible CA deployment especially important in heterogenous architectures.
Observation- 2: Strict CA MRTD requirements in NR will limit deployments to where the high band cell can be deployed rather than where these cells actually may be needed, which will cause a significant restriction in NR for operators and end users.

It is our understanding that, similar flexibilities will also be needed for MTTD requirement in Rel-15 NR deployment.
It is also observed in [4] that,

Observation -3: Scaling MRTD with increasing SCS will severely restrict the CA deployment options, especially for low band NR with mmWave NR cells where deployments restricted to a max propagation difference of 337 m (in reality less physical distance between nodes to allow NLOS components).
Similar observation can also be done for MTTD requirements.  
3 MTTD requirements for inter-band NR CA
Note that, no MTTD scaling for EN-DC inter band are applied as seen in R4-1803503 and since same UEs should also support CA no reason to have deployment restrictions and scaling for CA. In NR, it’s expected that, different SCS may be used in carriers that are aggregated in CA manner. This will allow carrier aggregation between low band and high band, and even between FR1 and FR2.

The MTTD value has three main components, namely

1. ΔTprop= 30us for FR1 and 5us for FR2 
2. Base station Timing Alignment Error (TAE) = 3us
3. UL transmission accuracy = 2.21us in FR1
2.21us above is obtained from LTE calculations, and also adopted for EN-DC. 
The worst case FR2 UL transmission alignment error should be defined by 60kHz SCS and by the following components:

TA resolution error (TARES )  

-From [1] (section 4.2); TA resolution defined 16*64*Tc/2µ , for SCS= 60kHz µ= 2 ( 256Tc  (+/-128Tc)
UE Timing advance adjustment accuracy setting error (TAeUE)

-From [3] (section 7.3.2.2) ; 60kHz SCS +/- 128Tc

UE Timing Error Limit (Te)

-From [3] (Table 7.1.2-1); 60kHz SCS FR2 [3.5]*64*Tc = +/-224Tc
Total worst case uplink error between two FR2 carriers =  2* (TARES  +TAeUE + Te) = 2*(128+128+224)*Tc=960Tc ≈ 0.5us.
Note: Base station receive uplink error assumed small and negligible.
Thus, the MTTD For FR2 becomes. (5+3+0.5)us = 8.5us
Based on above discussions, we propose the following:  
Proposal: For inter-band NR CA, 

· The UE shall be capable of handling at least a minimum transmission timing difference between slot timing of different carriers to be transmitted from the UE transmitter of 35.21 µs for FR1. 
· The UE shall be capable of handling at least a minimum transmission timing difference between slot timing of different carriers to be transmitted from the UE transmitter of 8.5 µs for FR2.
· The UE shall be capable of handling at least a minimum transmission timing difference between slot timing of different carriers to be transmitted from the UE transmitter of 35.21 µs between FR1 and FR2. 
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