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1 Introduction
Issues related to NR bands were discussed in RAN4 #81 and RANP #74 meeting seperately in [1] [2] [3]. Flexible duplex distance is initially disscussed in [3]. In this contribution, we further discuss this issue, the relevant scenairos and benefits.
2 Discussion

In [3], some motivations and benefits for flexible duplex distance are listed and they are copied below. It should be clarified that flexible duplex distance does not mean the duplex distance between DL/UL varies dynamically; it means the duplex distance is not the same as before for some legacy spectrum blocks and the DL/UL carrier can be flexible placed in the DL/UL band because the paired DL/UL band may not have the same bandwidth.
· Network planning characteristics

· Imbalance of DL/UL coverage: If lower band is used for uplink, a better coverage can be achieved considering the difference of link budgets between uplink and downlink

· Imbalance of DL/UL traffic load: It is possible to pair one UL band with multiple DL bands

· Full utilization of some TDD band(s) as NR DL band

· Pair TDD carrier(s) with the UL carrier in some other band with good propagation condition can enable full utilization of underutilized TDD band(s) for downlink transmission
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Figure 1 Illustration on flexible duplex distance

In LTE inter-band CA, up to 5DL carriers but only up to 2UL carriers are supported. Regardless of the possible reasons that either uplink has low traffic load/low date rate requirements or some in-device co-existence may be an issue, it is a reality that the uplink resources are wasted very significantly both in time and in frequency domain. 

NR co-existence is studied in RAN4 now and UL coverage is the limiting case as shown in the coexistence simulation results [4]. Due to this limitation, even for macro scenarios, the site to site distance was reduced to 200m, leading to very small cell coverage of only about 67m. This does not seem acceptable in some scenarios even for high frequency. 

Based on the above observations, pairing a low frequency UL carrier with a high frequency DL carrier is a solution to solve these limitations and make best use of the spectrum resource. This is a useful scenario of flexible duplex distance.

Except for available high frequency spectrum, these are also a lot of fragmented low frequency spectrum which is not allocated yet. If this flexible duplex distance can be supported in 3GPP, it would help the spectrum regulatory bodies to allocate these spectrums to IMT.

LTE/NR co-existence or LTE/NR dual connectivity are very important deployment scenario when migrating the LTE network to NR network. Flexible duplex distance can provide a solution on these scenarios and it cannot be realized by neither LTE CA nor NR CA.

In conclusion, we think the following points should not be overlooked when considering 5G NR: 

· Pairing a low frequency UL carrier with a high frequency DL carrier is a solution to solve UL coverage problem in high frequency and make best use of the UL spectrum resource in low frequency. For example, a UL below 6GHz (e.g. 700MHz) pairing with a DL above 6GHz (e.g. 28GHz).

· Flexible duplex distance can provide a good application scenario for LTE/NR co-existence or LTE/NR dual connectivity in the stage of LTE migration to NR and it cannot be realized by neither LTE CA nor NR CA. For example, 1.4GHz is a SDL band in Europe which may be allocated for 5G NR and it can be paired with another UL band, e.g. Band 8 UL (880MHz - 915MHz), then the UL carrier is shared with LTE and NR with the DL carrier dedicated for LTE and NR.
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Figure 2 Example scenario for LTE/NR co-existence with flexible duplex distance

· If this flexible duplex distance can be supported in 3GPP, it would help the spectrum regulatory bodies to allocate more fragmented spectrum to IMT.

Proposal: Flexible duplex distance should be supported for NR.
3 Conclusion

In conclusion, we proposed that:

Proposal: Flexible duplex distance should be supported for NR. Because:

· Pairing a low frequency UL carrier with a high frequency DL carrier is a solution to solve UL coverage problem in high frequency and make best use of the UL spectrum resource in low frequency. For example, a UL below 6GHz (e.g. 700MHz) pairing with a DL above 6GHz (e.g. 28GHz).

· Flexible duplex distance can provide a good application scenario for LTE/NR co-existence or LTE/NR dual connectivity in the stage of LTE migration to NR and it cannot be realized by neither LTE CA nor NR CA. For example, 1.4GHz is a SDL band in Europe which may be allocated for 5G NR and it can be paired with another UL band, e.g. Band 8 UL (880MHz - 915MHz), then the UL carrier is shared with LTE and NR with the DL carrier dedicated for LTE and NR.

· If this flexible duplex distance can be supported in 3GPP, it would help the spectrum regulatory bodies to allocate more fragmented spectrum to IMT.
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