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Introduction
In R3-170683 we presented simulation results showing that option 2 can provide good radio performance even in case of very long CU-DU transport delays (50 – 100 ms). However, in TR38.801 table A-1 shows that the maximum allowed latency for option 2 is 1.5 – 10 ms. We propose to correct table A-1 based on our new simulation results. Similar conclusions can be taken for Option 1, for the sake of completeness. Another strange statement of Table A-1 is that the bandwidth needed by option 3 is lower than Option 2 for UL/DL. Given that the general trend is that the lower is a split, the higher is the required fronthaul bandwidth, this statement seems strange. In particular, Option 3 needs to convey across the fronthaul interface, on top of RRC and PDCP traffic, also RLC signalling messages such as status reports. For that reason, the statement in Table A-1 on bandwidth requirements for option 3-1 has been corrected. 
In addition, we propose to add as an advantage for option 2 that it allows to centralize and virtualize the CU in a regional or national data centre, and to re-use legacy transport technologies.  

Text proposal

Beginning of Text Proposal 1
11.1.2.2 Option 2 (PDCP/RLC split)
Option 2-1 Split U-plane only (3C like split)
Description:  In this split option, RRC, PDCP are in the central unit. RLC, MAC, physical layer and RF are in the distributed unit.  
Benefits and Justification: 
-	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.   
-	Fundamentals for achieving a PDCP-RLC split have already been standardized for LTE Dual Connectivity, alternative 3C. Therefore, this split option should be the most straightforward option to standardize and the incremental effort required to standardize it should be relatively small. [Further study needed for C-plane]
-	The alignment between LTE-NR tight interworking and functional split may be beneficial at least in user-plane, considering migration.
-	Option 2 offers good network performance even for very long CU-DU transport delays (up to 50 – 100 ms) and it is very robust against jitter. Consequently, option 2 allows to centralize and virtualize the CU in a regional or national data center, and to take maximum advantage of upcoming cloud technologies. In addition, option 2 can operate with any transport network, including legacy transport technologies.
Option 2-2: In this split option, RRC, PDCP are in the central unit. RLC, MAC, physical layer and RF are in the distributed unit.  In addition, this option can be achieved by separating the RRC and PDCP for the CP stack and the PDCP for the UP stack into different central entities.
Benefits and Justification: 
-	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.
-	This option enables centralization of the PDCP layer, which may be predominantly affected by UP process and may scale with UP traffic load.
-	This option allows a separate U-plane while having a centralised RRC/RRM.
-	Option 2 offers good network performance even for very long CU-DU transport delays (up to 50 – 100 ms) and it is very robust against jitter. Consequently, option 2 allows to centralize and virtualize the CU in a regional or national data centre, and to take maximum advantage of upcoming cloud technologies. In addition, option 2 can operate with any transport network, including legacy transport technologies.
Cons:
-	Coordination of security configurations between different PDCP instances for Option 2-2 needs to be ensured.
End of Text Proposal 1
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When considering functional split options, the following transport performance requirements may be expected. The values given in the table are informative and for reference. The following transport characteristics deemed to be relevant:
1) Transport latency
2) Transport bandwidth
Those transport characteristics are contributing finally to deployment costs.
On the other hand, certain features and/or use cases like Ultra Reliable and Low Latency communication (URLLC) may require a certain split to support the features and/or use cases
The following Table A-1 is proposed to be maintained during the SI while the knowledge about the protocol stack for NR and the related requirements on the transport are evolving.

Table A-1 Requirements on the underlying transport network due to a certain functional split, as a consequence to support a certain feature/use case
	Protocol Split option[footnoteRef:1] 
 [1:  Description of the split option] 

	Required bandwidth 
	Max. allowed one way latency [ms] 
	Delay critical feature[footnoteRef:2] [2:  Driving feature / use-case requiring a certain split option ] 

	Comment

	Option 1
	[DL: 4Gb/s]
[UL: 3Gb/s]
	[20 – 100ms][10ms]
	
	

	Option 2
	[DL: 4016Mb/s]
[UL:3024 Mb/s]                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
	[20 – 100ms][1.5~10ms]
	
	[16Mbps for DL and 24Mbps for UL is assumed as signalling]

	Option 3
	[same as or higher lower than option 2 for UL/DLdue to RLC signalling]
	[1.5~10ms]
	
	

	Option 4
	[DL:4000Mb/s]
[UL:3000Mb/s]
	[approximate 100us]
	
	

	Option 5
	[DL: 4000Mb/s]
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	[hundreds of microseconds]
	
	

	Option 6
	[DL: 4133Mb/s]  
[UL:5640 Mb/s]
	[250us]
	
	[133Mbps for DL is assumed as scheduling/ control signalling.
2640Mbps for UL is assumed as UL-PHY response to schedule]

	Option 7a
	[DL:10.1~22.2Gb/s]
[UL:16.6~21.6Gb/s]
	[250us]
	
	[713.9Mbps for DL and 120Mbps for UL is assumed as  MAC information]

	Option 7b
	[DL:37.8~86.1Gb/s]
[UL:53.8~86.1 Gb/s] 
	[250us]
	
	[121Mbps for DL and 80Mbps for UL is assumed as  MAC information]

	Option 7c
	[DL:10.1~22.2Gb/s]
[UL:53.8~86.1Gb/s]
	[250us]
	
	

	Option 8
	[DL:157.3Gb/s]
[UL: 157.3Gb/s]
	[250us]
	
	


Note: The values are examples provided by LTE reference, as provided in [11] and [14] (modification of required bandwidth in [11]), and are to be replaced by NR values when available. The assumptions for required bandwidth are in Table A-2.
End of Text Proposal 2

