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1 Introduction 
The latest draft of the RAN3 TR 38.801 [1] captures 2 realizations of option 7, and noted asymmetrical option in which sub-option (e.g. 7-1) is used in the UL and another sub-option (e.g. 7-2) is used in the DL. Such an asymmetrical option maybe noted as option 7-3. This contribution justifies additional benefits of option 7-3 compared to option 7-1 and 7-2.
2 Discussion
Asymmetrical Intra-PHY split should consider at least the following two points: 

1. The split option should maintain the benefits of receiver. The gains from JR and MIMO increase as the number of streams of UL;
2. The transport bandwidth requirement should be as long as low. So the bandwidth should avoid to be affected by the number of antennas and extend the number of layers.
It is difficult to satisfy the two considerations simultaneously for UL and DL in option 7-1 and option 7-2.
2.1Option 7-3 description
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Figure 1: PHY function split option 7-3
According to the description of option 7-1 and 7-2 in TR 38.801, option 7-3 is described as follow: 

In the DL, iFFT, CP addition, resource mapping and precoding functions reside in the DU, the rest of PHY functions reside in the CU.
In the UL, FFT, CP removal and possibly PRACH filtering functions reside in the DU, the rest of PHY functions reside in the CU.  The details of the meaning of PRACH filtering are FFS.
2.2 Benefit 
The DL data is proportional to the number of layers and agnostic to antenna number or port number. It significantly reduces bandwidth requirement. For UL data, by removing the CP data and frequency domain compression, the traffic throughout is reduced. Furthermore, such function split option has more pooling gains. 
Proposal 1: RAN3 is kindly asked to agree the benefit of option 7-3.
3 Conclusion
This contribution has justified the asymmetrical option for option 7, and concluded with a proposal as follow:
Proposal 1: RAN3 is kindly asked to agree the benefit of option 7-3. 
This paper also proposes to capture the following TP in TR 38.801.
---------------------------------------------------Start of Change------------------------------------------------------------

Multiple realizations of this option are possible, including asymmetrical options in which one sub-option (e.g. 7-1) is used in the UL and another sub-option (e.g. 7-2) is used in the DL. Such an asymmetrical option is noted as option 7-3. A compression technique may be able to reduce the required transport bandwidth between the DU and CU.

In the UL, FFT, and CP removal reside in the DU. Two sub-variants are described below. Remaining functions reside in the CU. 

In the downlink, iFFT and CP addition reside in the DU. Two sub-variants are described below. The rest of the PHY resides in the CU.
Option 7-1

In the UL, FFT, CP removal and possibly PRACH filtering functions reside in the DU, the rest of PHY functions reside in the CU.  The details of the meaning of PRACH filtering are FFS.   

In the DL, iFFT and CP addition functions reside in the DU, the rest of PHY functions reside in the CU.

Option 7-2

In the UL, FFT, CP removal, resource de-mapping and possibly pre-filtering functions reside in the DU, the rest of PHY functions reside in the CU.   The details of the meaning of pre-filtering are FFS.   

In the DL, iFFT, CP addition, resource mapping and precoding functions reside in the DU, the rest of PHY functions reside in the CU.

It is a requirement that both options allow the optimal use of advanced receivers. Whether or not these variants meets this requirement is FFS.

 Benefits and Justification for Option 7-1, 7-2 and 7-3:
-
Compared to Option 8 this option is expected to reduce the fronthaul requirements in terms of throughput [details are FFS].

-
It is expected to be able to maintain the ability to perform joint processing (both transmit and receive) across multiple TPs

-
Compared to higher splits (i.e. options 1-4) the option has the advantage of supporting centralized scheduling, e.g. CoMP

-
Option 7-1 allows the implementation of advanced receivers
-
Option 7-3: The DL data is proportional to the number of layers. It significantly reduces bandwidth requirement. For UL data, by removing the CP data and frequency domain compression, the traffic throughout is reduced. Furthermore, such function split option has more pooling gains.
---------------------------------------------------End of Change--------------------------------------------------------
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