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Introduction
In TR38.801 the following has been captured for the evaluation of option 3-2:
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.
It was discussed during RAN3-93bis that the evaluation of options should not be comparative with other options. IF such a comparative evaluation needed to be captured the structure of the TR should change, offering the possibility to compare each option with all other options. However, the evaluation of Option 3-2 was captured in a way that makes a direct comparison with Option 2. This comparison is unbalanced and incomplete for the following reasons:

· By detaching the ARQ process from the rest of the RLC protocol in the DU, Option 3-2 has the drawback of creating a delay between reception of RLC ACKs (received in DU) and decision to retransmit, taken in the CU. This may cause a wrong retransmission and incorrect increase of RETX_COUNT. In the worst case RETX_COUNT can be unnecessarily set to the maximum number of retransmissions, which triggers signalling to higer layers for missed reception of the PDU.
· By detaching the ARQ process from the rest of the RLC protocol in the DU, Option 3-2 has the drawback of separating segmentation and concatenation of the retransmitted PDU from the PHY/RF conditions the UE is subject. Indeed, the DU is aware of PHY/RF conditions that affect the segmentation and concatenation of the retransmitted RLC PDU. The delay over the franthaul prevents from a fast signalling between high and low RLC parts, hence the ARQ in high RLC may segment retransmitted packets for PHY/RF conditions that are already stale. This may cause further failures in RLC PDU transmission.

· By detaching the ARQ process from the rest of the RLC protocol in the DU, Option 3-2 has the drawback of delaying the retransmission time. It is unclear how packet numbering and ordering will be performed given that non-ARQ packets, i.e. normal RLC PDUs are assumed to be generated in the DU. 
Therefore, it is proposed that the description of benefits of option 3-2 is made in a non comparative way with ther options, so that it can be self contained. It is also proposed that the drawbacks above are captured in the evaluation.
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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: 

-
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 [FFS]
-
This split option may also have better flow control across the split [FFS]
-
Centralization gains: ARQ located in the CU provides more centralization and pooling gains.

-
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 may 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 [FFS]
-
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.
· Creating a delay between reception of RLC ACKs (received in DU) and decision to retransmit, taken in the CU. This may cause a wrong retransmission and incorrect increase of RETX_COUNT. In the worst case RETX_COUNT can be unnecessarily set to the maximum number of retransmissions, which triggers signalling to higher layers for missed reception of the PDU.

· Separating segmentation and concatenation of the retransmitted PDU from the PHY/RF conditions the UE is subject. DU is aware of PHY/RF conditions that affect the segmentation and concatenation of the retransmitted RLC PDU. The delay over the franthaul prevents from a fast signalling between high and low RLC parts, hence the ARQ in high RLC may segment retransmitted packets for PHY/RF conditions that are already stale. This may cause further failures in RLC PDU transmission.


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.
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