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Introduction
Based on the discussion in the R3-162374, this contribution provides the text proposal for TP for the benefit and justification of option3-2.
---------------------------------------------------Start of Change------------------------------------------------------------

6.1.2.2.3
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
-
Low RLC may be composed of segmentation and concatenation functions;
-
High RLC may be composed of ARQ and re-ordering functions;
Description: 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: 

-
Compared to the PDCP-RLC (Option 2) split, this option has 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 provides more centralization or pooling gains over Option 2.

-
The failure over transport network is also recovered using the end-end ARQ mechanism at CU. This provides protection for critical data and C-plane signaling.

-
DUs without functions of RLC can handle more connected mode UEs as there is no RLC state information stored and hence no need for UE context.

-
Reduced 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)
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.
Overall, Option 3 where ARQ is located in CU provides significantly better pooling gains (packet processing) than Option 2. In addition, Option 2 requires larger packet buffers in DU. Therefore, it is beneficial to place ARQ function in CU according to the RAN function mapping shown in Option 3.

Option 3-2 Split based on TX RLC and RX RLC
-
Low RLC may be composed of transmitting TM RLC entity, transmitting UM RLC entity, a transmitting side of AM and the routing function of a receiving side of AM.

-
High RLC may be composed of receiving TM RLC entity, receiving UM RLC entity and a receiving side of AM except the routing function.
Description: 
Transmitting: Tx RLC receives RLC SDU from PDCP and transmits these packets under the format indicator of MAC.As soon as RLC receives the PDU request from MAC, RLC must assemble the MAC SDU under the format indicator of MAC and submit the MAC SDU to MAC. In order to adapt the transport network between CU and DU, it is critical that Tx RLC is placed in DU.

Receiving: Routing receives RLC PDU from MAC and judges CONTROL PDU/DATA PDU, then submits DATA PDU to Rx RLC and CONTROL PDU to Tx RLC. When PDCP/RLC reestablishment procedure is triggered, placing Rx RLC in CU is critical in order to real-timely deliver data packets to PDCP. 
Benefits and Justification: 

Option3-2 not only is insensitive to the transmission network latency between CU and DU, but also uses interface format inherited from the legacy interfaces of PDCP-RLC and MAC-RLC. Some benefits of Option3-2 are as follows:
-
This option allows traffic aggregation and facilitates the management of traffic load between NR and eLTE transmission points.
-
Based on the standardized for LTE Dual Connectivity, this split option is a straightforward option and there is almost no incremental effort to standardize, if necessary.

-
This split option also has better flow control through the central point in CU. 

-
Compared with Option2, this split option supports the data packets of Control plane and User Plane. That means SRBs and DRBs can be unified wit this option.
-
This option is invisible to UE side. It is only implemented in network side, i.e. CU and DU.
-
This option is insensitive about the transport network latency and compatible with ideal and non-ideal transport network. 
-
As Rx RLC is placed in CU, there is no additional transmission delay of PDCP/RLC reestablishment procedure when submitting the RLC SDUs to PDCP. 
-
Compared with Option2, this option does not induce any transport constraint, e.g. transport network congestion. MAC submits RLC PDUs as a whole packet to RLC rather than RLC sending RLC SDUs to PDCP in case of option 2.
Cons:
-
Compared to the case where RLC is not split, STATUS PDU of AM Rx RLC may lead to additional time delay. Because STATUS PDU must be submitted through PDCP-Tx RLC interface from CU to DU before Tx RLC in DU transmits it over air interface, which may lead to additional transport delay. 
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