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Discussion and Decision
1
Introduction
In RAN2#97bis, the duplicate detection functionality for RLC UM was discussed.  The related agreement is captured below [1]：
Agreements:

=>
Duplicate detection functionality is kept as a baseline. FFS if duplicate detection can be removed.  

It seems not clear whether the duplicate detection functionality for RLC UM is needed or not.  In this contribution, we analyze the possible duplicate cases and give our observations and proposal.
2 Discussion
2.1
Duplicate detection functionality

In the last meeting, whether the duplicate detection functionality for RLC UM is needed was discussed, and the related minutes are captured as follows:

	R2-1703125
NR RLC PDU format
CATT
discussion
Rel-15

Proposal 8: A complete NR RLC UMD PDU should not include SN field and only NR RLC UMD PDU segment should carry SN field. 
-
Samsung and Lenovo think that the SN is always required because there is a need to do duplication detection.  

-
Vivo explains that this depends on whether duplication detection needs 

-
Nokia, Xiaomi agrees with the proposal and there is no need for duplication as UM will not generate duplicates and anyways PDCP will do.
[…]

R2-1702526
Consideration on RLC UM functionality
Beijing Xiaomi Mobile Software
discussion
Rel-15

Proposal 2: Duplication detection function can be removed from RLC UM.
-
Intel thinks that for full PDU we don’t need duplication detection but for a segment we need duplicated detection.  LG supports Intel’s view.  Samsungs wonders when this happens. Intel explains that this can happed due to HARQ ACK/NACK misdetection.  

[…]


Based on the meeting minutes, some companies thought that duplicate detection functionality is not needed.  But, some companies thought that duplicate detection functionality is needed for segmentation due to HARQ ACK/NACK misdetection.  We would like to discuss and analyse the possible cases for the duplicate SDU in RLC layer.  There are two possible cases: 1. Retransmission of a complete/segmented SDU in RLC layer; 2. The HARQ retransmission in MAC layer.
1.  Retransmission of a complete/segmented SDU in RLC layer：
Based on LTE, the RLC UM does not do retransmission for a complete RLC SDU or a segmented SDU.  So, the duplicate of a complete SDU or a segmented SDU is not caused by RLC layer for RLC UM. 
Observation 1: The duplicate of a complete SDU or a segmented SDU is not caused by RLC layer for RLC UM.  (i.e., RLC UM does not do retransmission)

2.  The HARQ retransmission in MAC layer
Some companies thought that the duplicate may occur due to HARQ ACK/NACK misdetection.  That is, when “ACK to NACK” is detected in eNB, the HARQ entity of eNB may retransmit the corresponding TB.  In MAC layer, the duplicate MAC PDU after successfully decoded may be forwarded to RLC layer.  Therefore, the duplicate may occur.  However, based on LTE MAC (36.321-e20) [2], the MAC entity shall deliver the decoded MAC PDU to the disassembly and demultiplexing entity if this is the first successful decoding of the data for this TB.  (The related SPEC is shown below).   Therefore, whether MAC entity delivers the duplicate MAC PDU to the upper layer is up to UE implementation, i.e., not specified in LTE SPEC. 
	36.321-e20

The MAC entity then shall:

-
if this is a new transmission:

-
attempt to decode the received data.

-
else if this is a retransmission:

-
if the data for this TB has not yet been successfully decoded:

-
combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.

-
if the data which the MAC entity attempted to decode was successfully decoded for this TB; or

-
if the data for this TB was successfully decoded before:
-
if the HARQ process is equal to the broadcast process:

-
deliver the decoded MAC PDU to upper layers.

-
else if this is the first successful decoding of the data for this TB:
-
deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
-
generate a positive acknowledgement (ACK) of the data in this TB.


Thus, the duplicate of a complete RLC SDU or a segmented RLC SDU due to HARQ retransmission may occur due to UE implementation.
Observation 2: Based on LTE MAC SPEC, the duplicate of a complete RLC SDU or a segmented RLC SDU may occur due to UE implementation when HARQ ACK to NACK.

From UE implementation point of view, there may be two alternatives to handle the duplicate MAC PDU:

Alt 1:  HARQ entity discards the duplicate MAC PDU.
Alt 2:  HARQ entity delivers the duplicate MAC PDU to the disassembly and demultiplexing entity.

For Alt 1:  the duplicate MAC PDU is discarded by HARQ entity so the duplicate detection functionality for RLC UM is not needed.  For Alt 2:  the duplicate detection functionality is needed in RLC layer to discard the duplicate RLC PDU/segment.  We think Alt 2 is not a good implementation because MAC entity can detect the duplicate but forwards the duplicate MAC PDU to RLC layer, and then RLC layer discards it.  But, from SPEC point of view, we think it can be left to UE implementation, i.e., keep the same procedure as LTE.  Thus, we propose that NR shall follow LTE’s principle that NR MAC entity delivers the MAC PDU which is the first successful decoding of the corresponding TB to the disassembly and demultiplexing entity.
Proposal 1:   (Same as LTE) NR MAC entity delivers the MAC PDU which is the first successful decoding of the corresponding TB to the disassembly and demultiplexing entity.
Based on Observation 1/2 and Proposal 1, we think that there is no need to specify the duplicate functionality in RLC layer for the UE possible implementation from SPEC point of view.  Thus, we think that the duplicate detection functionality in RLC UM for a complete RLC SDU or a segmented RLC SDU is not needed.

Proposal 2:   In NR RLC UM, the duplicate detection functionality is not needed.
3 Conclusions
In this contribution, we give the following proposals:
Proposal 1:   (Same as LTE) NR MAC entity delivers the MAC PDU which is the first successful decoding of the corresponding TB to the disassembly and demultiplexing entity.
Proposal 2:   In NR RLC UM, the duplicate detection functionality is not needed.
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