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11.1.2.7
Option 7 (intra PHY split)

Description: Multiple realizations of this option are possible, including asymmetrical options which allow to obtain benefits of different sub-options for UL and DL independently (e.g. Option 7-1 is used in the UL and  Option 7-2 is used in the DL). 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. Some sub-variants are described below. Remaining functions reside in the CU. 

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

Benefits and Justification (common among Option 7-1, 7-2a, 7-2 and 7-3):
-
This option will allow traffic aggregation from NR and E-UTRA transmission points to be centralized.  Additionally, it can facilitate the management of traffic load between NR and E-UTRA transmission points.

-
These options are expected to reduce the fronthaul requirements in terms of throughput.

-
Centralized scheduling is possible as MAC is in CU. e.g. CoMP

-
Joint processing (both transmit and receive) is possible with these options as MAC is in CU.

Cons: 
-
This split may require subframe-level timing interactions between part of PHY layer in CU and part of PHY layer in DUs. 
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Figure11.1.2.7-1. L1 processing diagram for Sub6GHz (left-hand side) and 28GHz (right-hand side)

Option 7-1

Description:
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 were not discussed in the study phase.   

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

Benefits and Justification:
-
Allows the implementation of advanced receivers
Option 7-2a
Description:
In the UL, Digital BF, FFT and CP removal reside in the DU, the rest of PHY functions reside in the CU.
In the DL, Digital BF, iFFT and CP addition reside in the DU, the rest of PHY functions reside in the CU.
Option 7-2

Description:
In the UL, FFT, CP removal, Digital BF, resource de-mapping and possibly Channel estimation /Prefiltering functions reside in the DU, the rest of PHY functions reside in the CU.   The details of the meaning of Prefiltering were not discussed in the study phase.   

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

It is a requirement that Option7-1, 7-2a and 7-2 allow the optimal use of advanced receivers. Whether or not these variants meets this requirement was not discussed in the study phase.
Option 7-3 (Only for DL)
Description:
Only the encoder resides in the CU, and the rest of PHY functions reside in the DU. 

Benefits and Justification
-
This option is expected to reduce the fronthaul requirements in terms of throughput to the baseband bitrates as the payload for Option 7-3 is encoded data.
	End of change
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