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Introduction
In this Tdoc, we discuss whether to optimize RLC AM for URLLC or not. We also discuss routing of duplicate PDCP PDUs to RLC entity.
2

Discussion
In RAN2 #96, RAN2 discussed RLC AM for URLLC. The agreement is shown below  

Agreements

1
NR design will aim to meet the URLLC QoS requirements only after the control plane signalling for session setup has completed (to eliminate the case that the UE is initially in idle)

2
DRX design will not optimised for URLLC service requirements.

FFS: Whether RLC-AM can be used to provide the URLLC service requirements, and whether any optimisations are required for this.

3: 
Multi-connectivity (e.g. with packet duplication, link selection) should be studied for achieving the reliability requirements for URLLC. 

Later on, RAN2 agreed to support PDCP PDU duplication as a redundancy scheme for CA cases. 
Agreement :

-
For DL and UL, duplication solution for CA case uses PDCP duplication to more than 1 logical channel so that the duplicated PDCP PDUs are sent over different carriers.
FFS whether this is a single or two MAC entities
In RLC AM, if a receiver does receive a packet from a transmitter, it can send a message to request a retransmission.  However, the latency for the retransmission may be too long to meet URLLC requirements. 

In contrast, the PDCP PDU duplication scheme allows a transmitter to transmit duplicate data without waiting for retransmission request from a receiver, which shortens the retransmission delay. Also the reliability can be increased by transmitting more duplicate PDUs per PDCP PDU. Therefore, we think there is no need to further optimize RLC AM to meet URLLC requirements. 
Proposal 1: No optimization of RLC AM is needed to meet URLLC requirements. 
In the last RAN2 meeting, there is some discussion on whether a PDCP PDU and its duplicates should be routed to the same RLC entity or different RLC entities, but no conclusion is made.

The reliability for URLLC is supposed to increase with the number of duplicate data per PDCP PDU. The consequence is the increased number of PDCP PDUs. If duplicate PDCP PDUs are routed to the same RLC entity, for URLLC applications such as medical virtual reality, the duplicate PDCP PDU may quickly run out of SN space. So there has a limitation on However, if duplicate data are route to different RLC entities, PDU duplication would has no impact on SN space. It would be more scalable if duplicate data are routed to different RLC entities.
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Fig. 1: Two different routing models.
Moreover, if a PDCP PDU and its duplicates are routed to the same RLC entity, head of line (HOL) blocking may occur. Fig. 2 shows an example where a PDCP PDU and its duplicate are associated with logical channel 1 and logical channel 2, respectively. The RLC SDU 1 is segmented into two parts. The first part has been transmitted while the second part is still in the buffer. If the MAC requests data form the logical channel 2, the second part of SDU 1 blocks the SDU 2. From the observation above, we propose to route duplicate PDCP PDUs to different RLC entities.
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Fig.2: An example for the HOL blocking problem .
Proposal 2: Duplicate PDCP PDUs are routed to different RLC entities.
3

Conclusion

In conclusion, we have the following proposals. 
Proposal 1: No optimization of RLC AM is needed to meet URLLC requirements. 
Proposal 2: Duplicate PDCP PDUs are routed to different RLC entities.
1

_1551851922.vsd
PDCP
Entity


RLC
Entity


MAC
Entity


PDCP
Entity


RB


LgCH 1


LgCH 2


RLC
Entity 1


MAC
Entity


RB


LgCH 1


LgCH 2


RLC
Entity 2


(a)


(b)



_1551790557.vsd
For LgCH 1


SDU3


For LgCH 1


RLC Entity


SDU
1


SDU4


SDU
2


For LgCH 2


For LgCH 2


To MAC



