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1   Text Proposal
This document includes the TP for the reconsiderations of higher layer split options based on the currently agreed NR L2 functions for TR 38.801.  
        -----------------------Start of Changes -----------------------
11.1.2.2
Option 2 (PDCP/RLC split)
Option 2-1 Split C/U-plane (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.  Different from LTE Dual Connectivity, this option is able to provide flexible and robust control plane in case of SRB split in multi-connectivity scenario.
· The alignment between LTE-NR tight interworking and functional split may be beneficial at least in user-plane, considering migration.

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.
Cons

-
Coordination of security configurations between different PDCP instances for Option 2-2 needs to be ensured.
· Separation of control plane and user plane into different central entities makes CU-C being responsible for coordinating setup of user plane tunnel between CU-U and DU. 
· Source and target CU-C need to coordinate data forwarding between source and target CU-U, which makes HO/DC procedures more complicated and introduces more time delay. 
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 function;
-
High RLC may be composed of ARQ and other RLC functions;
This option splits the RLC sublayer into High RLC and Low RLC sublayers such that for RLC Acknowledge Mode operation, all RLC 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. Here, High RLC segments RLC PDU based on the status reports while Low RLC segments RLC PDU into the available MAC PDU resources.
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 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.

-
This option may provide an efficient means for implementing integrated access and backhaul to support self-backhauled NR TRPs.

Cons:
· Extension of RLC SN space may be needed to tackle Xn latency (backhaul delay becomes part of RLC RTT), which in turn may increase buffering requirements and UE cost. 
· High RLC needs to hold larger buffer to reserve RLC PDUs which have already sent to Low RLC. Then High RLC is able to segment the RLC PDU for retransmission based on RLC status report. 
NOTE:
As part of the analysis with RAN2, there is no consensus on the following benefits and drawbacks from RAN2 point of view.

Benefits and Justification: 

-
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.

-
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) [Pending to multi-connectivity]
-
This option may provide an efficient way for implementing intra-gNB RAN-based mobility.
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.
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