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1 Introduction

In last meeting, the function split between central unit and distribute unit was discussed. It was agreed to include the split options into the TR and agreed to support the flexible NR design to move RAN functions between the central unit and distributed unit. This file further discusses how to proceed with the next step compassion for the fronthaul options. 
2 Discussion
The possible function split based on LTE protocol stack was captured in the TR in [2], as showed below. 
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Figure 1: Fronthaul split options
 The function split option is based on the LTE protocol. It was assumed as the starting point for discussion. A initial comparison table was made in [1] and attached in Annex, for each options based on LTE protocol. The comparison is from below aspect:

· Whether the option support existing feature, such as CoMP, DC, SDN

· Whether the option introduce huge signalling exchange in fronthaul

· Whether the option introduce changes to the user plane protocol.

· The fronthaul bandwidth and delay
The initial comparison only provides rough analysis that each option has its advantage and disadvantage, therefore can be applied in different scenarios. However for down selection, the comparison should be more precise, i.e. the comparison should be based on the real user plane protocol in 5G. Otherwise, we spend time on the comparison but finally the user plane protocol is changed a lot, then the efforts will be in vain. And we can see RAN2/RAN1 have some discussion on defining a new user plane in 5G, such as make the user plane more flat and reduce the duplication functions. A new L2 protocol and new physical structure may be defined in NR. So the comparison should be discussed after the user plane is defined in NR.
Proposal: 
The comparison for function split in fronthaul should be discussed after the user plane is defined in NR.
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposal:
Proposal: 
The comparison for function split in fronthaul should be discussed after the user plane is defined in NR.
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5 Annex

Table 1: Comparison for fronthaul split options
	Options
	Pros
	Cons

	Option 1: PDPC-RLC split
· PDCP in central node
· RLC, MAC, PHY in remote node
	·  Similar as the function split for DC

· Reducing latency requirement by HARQ process in remote node 


	· Signalling overhead in fronthaul
· Limitations on resource pool sharing

	Option 2: RLC-MAC split
· PDCP, RLC in central node
· MAC in remote node 
	·  Reducing latency requirement by HARQ process in remote node 


	· Signalling overhead in fronthaul
· Limitations on resource pool sharing

· Additional function in MAC for segmentation and concatenation

	Option 3: MAC split
· PHY+ low MAC (HARQ) layers in remote node
· remaining MAC(High MAC), RLC, PDCP in central node
	· Reducing latency requirement by HARQ process in low MAC 

· Proper to software defined network (SDN) 
	· Increase of CAPEX/OPEX for RRH 

· Additional protocol is required according to the MAC architecture 
· Limitations on UL CoMP scheme (JR)

	Option 4: MAC-PHY split
· PHY in remote node
· MAC, RLC, PDCP in central node
	· Proper to large-scale centralized scheduling 

· Centralized MAC enables multiple cell coordination within 1ms latency 

· Proper to software defined network (SDN)

· Independency between PHY layer and centralization 

· 
	· Strict latency requirement for HARQ response 

· Increase of CAPEX/OPEX for RRH 

· Limitations on UL CoMP scheme (JR) 

· Additional protocol to share information on RRH configuration 

· 

	Option 5: PHY split (bit-level/symbol-level split)

· Part of PHY layer in remote node
· Upper layers in central node
· 
	· Low required fronthaul bandwidth (similar with MAC-PHY function split) 


	· Strict latency requirement for HARQ response

· Increase of CAPEX/OPEX for RRH 

· Limitations on UL CoMP scheme (JR) 

· Additional protocol to share information on RRH configuration

	Option 6: PHY split (symbol-level/sample-level function split)

· Part of PHYlayer is moved to remote node
· Upper layers in central node 
	· Proper to support all DL/UL CoMP schemes 


	· Strict latency requirement for HARQ response

· Additional protocol to share information on RRH configuration

· Fronthaul bandwidth is linearly increased by the number of
antenna ports


	Option 7: PHY split (baseband/RF function split)

· Remote node has RF functionality only
· Upper layers in the central node

	· Legacy solution with current C-RAN infra 

· Proper to support all DL/UL CoMP schemes

· Ease of O&M 

· Proper to adopt new technologies 


	· Strict latency requirement for HARQ response

· Traffic-independent fronthaul bandwidth 

· Required fronthaul bandwidth can be affected by new RAT

· E.g. mmWave 

· Fronthaul bandwidth is linearly increased by the number of antenna ports
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