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Introduction
In R3-170203 it was explained that the benefits of Option 3-1 indeed hide some disadvantages that should be pointed out and mentioned as part of the RAN3 study on 5G networks. This TP for TR38.801 captures the aspects described in that paper.

Text proposal
Beginning of Text Proposal 1
[bookmark: _Toc467872451][bookmark: _Toc467872220][bookmark: _Toc467872076]11.1.2.3          Option 3 (High RLC/Low RLC Split)
Two approaches based on Real-time/Non Real-time function split are as follows:
Option 3-1 Split based on ARQ
Description:
-	Low RLC may be composed of segmentation and concatenation functions;
-	High RLC may be composed of ARQ and re-ordering functions;
This option splits the RLC sublayer into High RLC and Low RLC sublayers such that for RLC Acknowledge Mode operation, the ARQ and packet ordering functions may be performed at the High RLC sublayer residing in the central unit, while the segmentation may be performed at the Low RLC sublayer residing 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.
· This option may have the advantage of being more robust under non-ideal transport conditions because the ARQ and packet ordering is performed at the central unit.
· This split option may also have better flow control across the split.
· Centralization gains: ARQ located in the CU may provide centralization or pooling gains.
· The failure over transport network may also be recovered using the end-to-end ARQ mechanism at CU. This may provide protection for critical data and C-plane signaling.
· DUs without functions of RLC may handle more connected mode UEs as there is no RLC state information stored and hence no need for UE context.
· It may reduce processing and buffer requirements in DU due to absence of ARQ protocol
· Could be used over multiple radio legs of different DUs for higher reliability (U-Plane and C-Plane)
· This option may provide an efficient way for implementing intra-gNB RAN-based mobility.
· This option may provide an efficient means for implementing integrated access and backhaul to support self-backhauled NR TRPs.
Cons
· Comparatively, the split is more latency sensitive than the split with ARQ in DU, since re-transmissions are susceptible to transport network latency over a split transport network.
· DU needs to forward RLC PDUs back to CU to enable data retransmission in CU, which requires larger buffer in CU, and additional data transmission between DU and CU.
· Tuning the ARQ parameters (i.e., timers and counters) may be difficult because it is necessary to account for varying transport network latency and varying queuing delay at the DU. 
· In case of RLC PDU losses due to a congestion in the transport network, the centralized ARQ will trigger retransmissions, thus increasing the congestion and leading to additional losses. This is due to the fact that the centralized ARQ cannot distinguish between transmission losses over the Uu interface and congestion-related losses in the transport network. Long congestions in the transport network may lead the RLC to reach the maximum number of retransmissions and to signal an (erroneous) radio link failure to the PDCP. 
· The centralized ARQ might create fairness problems when the transport network is shared among different access technologies. The reason is that the centralized ARQ hides the transport congestions to the transport layer protocol (e.g., TCP), making it slower in reacting. 
· To perform an intra-gNB handover the MAC/PHY layers need to be configured in the target gNB. This involves singling between CU and target DU to perform the configuration. As a consequence, it is not obvious that the centralized ARQ provides a more efficient way of implementing intra-gNB handover with respect to the conventional RRC handover.  
· In a self-backhauling scenario, the centralized ARQ may become a disadvantage when the backhaul link introduces losses, because the retransmissions need to be performed end-to-end, which leads to wasting radio resources on the access link. 
NOTE 1:	Provided bullets for cons are based on current LTE protocol stack.
End of Text Proposal 1

Beginning of Text Proposal 2
11.1.2.9	Summary table
Summary on characteristics of different CU-DU split options is shown in Table 11.1.2.9-1.
Table 11.1.2.9-1 Summary on characteristics of different CU-DU split option
	
	Opt.
1
	Opt.
2
	Opt.
3-2
	Opt.
3-1
	Opt.
5
	Opt.
6
	Opt.
7-3
(only for DL)
	Opt.
7-2
	Opt.
7-1
	Opt.
8

	Baseline available
	No
	Yes (LTE DC)
	No
	Yes (CPRI)

	Traffic aggregation
	No
	Yes

	ARQ location
	DU
	CU
May be more robust under non-ideal transport conditions

	Resource pooling in CU
	Lowest
	in between (higher on the right)
	Highest

	
	RRC only
	RRC + L2 (partial)
	RRC + L2
	RRC + L2 + PHY (partial)
	RRC + L2 + PHY

	Transport NW
latency requirement
	Loose
	FFS
	Tight

	Transport NW Peak BW requirement
	N/A
	Lowest
	in between (higher on the right)
	Highest

	
	No UP req.
	baseband bits
	Quantized IQ (f)
	Quant. IQ (t)

	
	-
	Scales with MIMO layers
	Scales with antenna ports

	Multi-cell/freq. coordination
	multiple schedulers
 (independent per DU)
	centralized scheduler
 (can be common per CU)

	UL Adv. Rx
	FFS
	NA
	FFS
	Yes

	Remarks
	NOTE 4
	
	
	
	NOTE 5/6
	NOTE 5
	NOTE 5
	NOTE 5
	
	



NOTE 1:	This summary is based on LTE protocol stack and is to be updated if necessary based on NR protocol stack.
NOTE 2:	This summary table is not to be used for evaluation of split options in its current form.
NOTE 3:	The table is intended to provide a high-level summary on the characteristics of the different CU-DU split options. Therefore, the items listed are non-exhaustive (but rather limited to some of the main items), and the descriptions are abstractive (rather than being accurate but too detailed).
NOTE 4:	Beneficial for URLLC/MEC (FFS).
NOTE 5:	Complexity due to separation of Scheduler & PHY processing.
NOTE 6:	Complexity due to separation of Scheduler & HARQ.
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