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1	Introduction 
In RAN3#95bis, higher-layer split (HLS) option for CU-DU split architecture was decided and high-level principles of F1 interface was decided. However, details on the architecture and the interface specification are still open [1, 2].
gNB Central Unit (gNB-CU): a logical node hosting RRC, SDAP and PDCP protocols, and controls the operation of one or more gNB-DUs. The gNB-CU also terminates F1 interface connected with the gNB-DU. 
Editor’s note: Definition and naming of gNB-CU are FFS.
Editor’s note: How SDAP is related to EN-DC is FFS.
Editor’s note: Whether to clarify the termination point (i.e., gNB-CU or gNB-DU) of NG interface is FFS.
Editor’s note: How many gNB-DUs can be operated by one gNB-CU is FFS.
gNB Distributed Unit (gNB-DU): a logical node hosting RLC, MAC and PHY layers, and its operation is partly controlled by gNB-CU. One gNB-DU supports one or multiple cells. The gNB-DU terminates F1 interface connected with the gNB-CU.
Editor’s note: Definition and naming of gNB-DU are FFS.
Editor’s note: Whether one gNB-DU can be connected with multiple gNB-CUs is FFS (e.g. by pooling concept).
Editor’s note: Whether one cell can be supported by multiple gNB-DUs is FFS.
In this contribution, we present our views on gNB-CU/DU architecture and interface design in CU-DU split architecture.
2	Protocol Architecture
In NR, New AS sublayer is introduced in gNB and eLTE eNB to support mapping of QoS flow to data radio bearer. This shall be captured in Stage 2 specification on CU-DU split architecture.
Proposal 1: gNB-CU hosts New AS sublayer.
In the user plane, three types of bearers are introduced for Dual Connectivity between LTE and NR:
-	Split bearers for Option 3 or Option 7
-	SCG bearer
PDCP protocol architecture should support both SCG bearer and split bearer. A protocol architecture is shown in Figure 1.
Proposal 2: PDCP in CU supports both SCG bearer and split bearer as shown in Figure 1.
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Figure 1: gNB protocol in CU-DU split architecture

For resiliency of CU, concept similar to ‘S1-flex’ may need to be introduced in CU-DU interface. In this case, single DU may be connected to multiple CUs. 
In case of missing RLC segments, centralized retransmission of PDCP PDU including the lost RLC segment shall be baseline. Retransmission from the new TRP by L2 mobility shall be supported. 
Proposal 3: Consider supporting ‘S1-flex’-like mechanism in CU-DU interface.
3	Other Remaining Issues
Lossless transmission method in case of missing RLC segment was discussed. Centralized retransmission of PDCP PDU including the lost RLC segment is possible with minimal overhead (≤ 0.05% at 90 percentile [3]), while requiring minimal specification impact. 
Proposal 4: In case of missing RLC segments, centralized retransmission of PDCP PDU including the lost RLC segment shall be baseline. Retransmission from the new TRP by L2 mobility shall be supported. 
NR supports C/U-Plane separation. RRC message may be transmitted on F1-C with SCTP protocol. The advantages of RRC message transmission via F1-C is that
· SCTP protocol can be reused without having to design separate mechanism for robust RRC message tranmission over the fronthaul.
· Allows freedom to design RRC message transmission method which may be different from user plane eg in case of split bearer for user plane, depending on network architecture. 
· It is consistent with end-to-end network slicing where C-Plane and U-Plane can be optimized separately.
· Layer 3 mechanisms such as RRC diversity or L1/L2 methods may be considered to provide additional robustness.

Proposal 5-1: RRC message is transmitted via control plane of CU-DU interface in CU-DU split architecture.
Proposal 5-2: Reliability of RRC message transmission is assured by designing RRC message transfer method separately from user plane data. 
Advanced RRM functions require fast exchange of information between the DUs on the order of a few 100 µsec. These RRM functions include inter-site CA, eCoMP, and dynamic ICIC, dynamic TDD, LTE-NR tight interworking, and central coordination of NR beams and TRPs. Examples of the exchanged information are Ack/Nack information, scheduling information, time-frequency resource allocation, TDD subframe structure, and UE DRX information. Utilizing F1 interface is not possible due to the latency expected in Ethernet fronthaul.
In case of co-located gNBs in DU, high speed communication interface is feasible. Discussion is needed whether to specify separate interface between the DUs.
Proposal 6: Evaluate whether direct interface between the gNB-DUs is needed to enable advanced RRM features.
4	Conclusion
In this contribution, we presented our views on remaining issues of gNB-CU/DU architecture and interface design in HLS architecture. We propose to take into account the following in Stage 2/3 specification:
Proposal 1: gNB-CU hosts New AS sublayer.
Proposal 2: PDCP in CU supports both SCG bearer and split bearer.
Proposal 3: Consider supporting ‘S1-flex’-like mechanism in CU-DU interface.
Proposal 4: In case of missing RLC segments, centralized retransmission of PDCP PDU including the lost RLC segment shall be baseline. Retransmission from the new TRP by L2 mobility shall be supported. 
Proposal 5-1: RRC message is transmitted via control plane of CU-DU interface in CU-DU split architecture.
Proposal 5-2: Reliability of RRC message transmission is assured by designing RRC message transfer method separately from user plane data. 
Proposal 6: Evaluate whether direct interface between the gNB-DUs is needed to enable advanced RRM features.
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