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1
Introduction
At RAN3#91bis, potential functional split between central unit and distributed unit was agreed and captured in TR 38.801.
In this paper, we propose the evaluation criteria for RAN functional split options and propose an evaluation of options based on them. TP is also provided in Appendix for approval.
2
Discussion
At RAN3#91bis, the following logical architecture was agreed and captured in TR 37.801.
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Figure D.1-1: Function Split between central and distributed unit

With the above architecture as reference, the following evaluation criteria could be used to evaluate the FH (fronthaul) higher-layer split options (i.e. option 1 through option 4) between Central Unit (CU) and Distributed Unit (DU). Each criteria group has sub-criterion and is applicable only for higher-layer split options.

Table 1: Evaluation criteria for higher-layer split options
	Criteria Group
	Criterion
	Additional Information

	Signalling 
(Amount of information exchanged between CU and DU)
	· UE related configuration signalling, (semi-static)

· Cell related signalling (static)
	C-plane related signalling

	
	· Flow control signalling (highly dynamic in nature.)
	U-plane related signalling

	
	· Impact of packet loss recovery (air interface and transport loss)
· Out of order delivery
	Signalling related to packet loss

	
	· C-plane bandwidth
	Amount of information exchanged over FH due to C-plane

	
	· C-plane latency
	NR FH latency requirements on C-plane.

	User plane related aspects
	· Peak transport bandwidth requirement UL/DL

· Packet rate

· Packet size
	U-plane bandwidth requirements. 10Gbps peak throughput requirement. Per cell vs. per user throughput

	
	· Re-usability of RAN architecture and SW components between 4G and 5G. 
	e.g., NR-PDCP to serve multiple NR radio interfaces and RATs

	
	· U-plane processing requirements
	

	
	· Scalability of RT (real-time) components. 

· Dimensioning of DU. 
	e.g., scaling of UEs by not having UE contexts for RRC inactive UEs.

	
	· Scalability of NRT (non-real-time) components in CU.
	

	
	· User plane latency
	One-way latency between CU and DU. Data synchronization requirement.
NOTE: symmetric latencies in UL and DL assumed

	
	· Propagation of scheduling information
	Exchange of scheduler related information between CU and DU.

	Interface complexity
	· Interface complexity

· Static or dynamic configuration (number of logical flows)

· Protocol overhead information
	Signalling overhead due to FH interface complexity

	Multi-connectivity and Carrier aggregation features
	· Functional impact to radio u-plane protocol stack
	MAC level CA for NR.
Re-transmissions after HARQ failure.

 

	Protocol overhead
	· Radio interface overhead
	Additional overhead information to be carried on FH due to the split.
Communication across layers on either side of the split: Whether it is relying on buffers or requests. Depends on whether RT processing is required or not.

	
	· Functional impact to Radio protocols introduced by optimizations in protocol stack.
	e.g., Possible protocol layer elimination (RLC)

	Processing requirements
	· Processing on CU
· Processing on DU
	CP and UP processing requirements in CU and DU

	Acknowledged Mode handling
	· RLC AM mode handling 
	Handling of ARQ level re-transmissions for ultra-reliable services due to the split.

	
	· RRC signalling protection over transport network between CU and DU
	RRC reliability.

Handling of lost packets on the interface between CU and DU. More important for CP.

	QoS
	· Impacts Dynamic QoS management due to FH split
	

	Security aspects
	· IPSec (if adopted) impacts on control signaling between CU and DU
	

	
	· IPSec (if adopted) impacts on U-plane.
	e.g., Sending bigger PDCP PDUs over FH and sending multiple RLC PDUs over FH should be considered.

	Clean protocol split for a 3GPP standardized interface
	· Interoperability aspects (Internal and external)
	

	Mobility impacts
	· Context transfer related aspects.
	


  Proposal 1:
RAN3 agrees the proposed evaluation criteria for higher-layer split options and capture TP provided for TR 38.801.

3
Conclusions
Proposal 1:
RAN3 agrees the proposed evaluation criteria for higher-layer split options and capture TP provided for TR 38.801.

Appendix: Text Proposal for TR 38.801
Beginning of Text Proposal

6.1.2
RAN internal functional split
Editor’s note: Some text reflecting current agreements / discussion status related to functional split between central and distributed units are tentatively captured in the Annex, but the intention is to move relevant content under this section when discussion status / text become more mature.

6.1.2.X
Evaluation criteria

This section provides evaluation criteria for functional split between Central Unit (CU) and Distributed Unit (DU). Table 6.1.2.X-1 shows the evaluation criteria for FH (fronthaul) higher-layer split options.
Table 6.1.2.X-1: Evaluation criteria for higher-layer split options

	Criteria Group
	Criterion
	Additional Information

	Signalling 
(Amount of information exchanged between CU and DU)
	· UE related configuration signalling, (semi-static)

· Cell related signalling (static)
	C-plane related signalling

	
	· Flow control signalling (highly dynamic in nature.)
	U-plane related signalling

	
	· Impact of packet loss recovery (air interface and transport loss)

· Out of order delivery
	Signalling related to packet loss

	
	· C-plane bandwidth
	Amount of information exchanged over FH due to C-plane

	
	· C-plane latency
	NR FH latency requirements on C-plane.

	User plane related aspects
	· Peak transport bandwidth requirement UL/DL

· Packet rate

· Packet size
	U-plane bandwidth requirements. 10Gbps peak throughput requirement. Per cell vs. per user throughput

	
	· Re-usability of RAN architecture and SW components between 4G and 5G. 
	e.g., NR-PDCP to serve multiple NR radio interfaces and RATs

	
	· U-plane processing requirements
	

	
	· Scalability of RT (real-time) components. 

· Dimensioning of DU. 
	e.g., scaling of UEs by not having UE contexts for RRC inactive UEs.

	
	· Scalability of NRT (non-real-time) components in CU.
	

	
	· User plane latency
	One-way latency between CU and DU. Data synchronization requirement.
NOTE: symmetric latencies in UL and DL assumed

	
	· Propagation of scheduling information
	Exchange of scheduler related information between CU and DU.

	Interface complexity
	· Interface complexity

· Static or dynamic configuration (number of logical flows)

· Protocol overhead information
	Signalling overhead due to FH interface complexity

	Multi-connectivity and Carrier aggregation features
	· Functional impact to radio u-plane protocol stack
	MAC level CA for NR.

Re-transmissions after HARQ failure.

 

	Protocol overhead
	· Radio interface overhead
	Additional overhead information to be carried on FH due to the split.
Communication across layers on either side of the split: Whether it is relying on buffers or requests. Depends on whether RT processing is required or not.

	
	· Functional impact to Radio protocols introduced by optimizations in protocol stack.
	e.g., Possible protocol layer elimination (RLC)

	Processing requirements
	· Processing on CU
· Processing on DU
	CP and UP processing requirements in CU and DU

	Acknowledged Mode handling
	· RLC AM mode handling 
	Handling of ARQ level re-transmissions for ultra-reliable services due to the split.

	
	· RRC signalling protection over transport network between CU and DU
	RRC reliability.

Handling of lost packets on the interface between CU and DU. More important for CP.

	QoS
	· Impacts Dynamic QoS management due to FH split
	

	Security aspects
	· IPSec (if adopted) impacts on control signaling between CU and DU
	

	
	· IPSec (if adopted) impacts on U-plane.
	e.g., Sending bigger PDCP PDUs over FH and sending multiple RLC PDUs over FH should be considered.

	Clean protocol split for a 3GPP standardized interface
	· Interoperability aspects (Internal and external)
	

	Mobility impacts
	· Context transfer related aspects.
	


End of Text Proposal
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