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1      Introduction
In this contribution, we discuss RLC aspects for packet duplication.
2      Discussion
2.1     RLC entity operation when packet duplication is deactivated
For CA packet duplication, the carrier restriction is lifted when packet duplication is deactivated, as in section 16.1.3 of TS 38.300 [2]: In CA, when duplication is de-activated, the logical channel mapping restrictions are lifted.
In this section, we reuse the secondary RLC entity defined in split bearer to denote the RLC entity to be deactivated if packet duplication is deactivated. Once packet duplication is deactivated, it is natural that the secondary RLC entity is not used to continue previous data transmission. The reason is that same duplicated packets may be transmitted in the same carrier or multiplexed together, which reduces radio efficiency. To discard the SDUs/PDUs in the secondary RLC entity, it is proposed to perform RLC re-establishment in the secondary RLC entity. The main functionality in NR RLC re-establishment is captured in section 5.1.2 of TS 38.322 [1] as below:
	When upper layers request an RLC entity re-establishment, the UE shall:
-
discard all RLC SDUs, RLC SDU segments, and RLC PDUs, if any;
-
stop and reset all timers;

-
reset all state variables to their initial values.


For DC duplication, one may argue that the problem in CA duplication does not exist, therefore continuing transmission in the secondary RLC entity might be helpful. Given that deactivating packet duplication means that the radio condition in the primary RLC entity is sufficiently good, it is OK to stop the transmission in the secondary RLC entity. Another motivation to perform RLC re-establishment is to discard RLC PDUs so that they won’t be transmitted once PDCP duplication is activated again. In summary, same handling as CA duplication can be applicable for DC duplications, i.e. secondary RLC entity is re-established for DC duplication as well.

Proposal 1: Upon packet duplication deactivation, secondary RLC entity is re-established for both CA and DC duplication.
2.2     Discard of packet in one path upon successful reception in the other path

For packet duplication, optimization were proposed that duplicated PDUs in one RLC entity should be discarded if the transmission in the other RLC entity is successful [3]. 

The proposal introduces additional complexity and overhead. For RLC UM (which is the main use case for URLLC), there is no RLC status report nor PDCP status report defined. Therefore such enhancement requires that some additional status report is defined in RLC or PDCP layer. However considering the user plane latency of 1 ms for URLLC and that status report is normally not generated per packet wise, such status report would not be helpful when it is received.
Another complexity is the additional book keeping of the relationship between PDCP SN and the RLC SNs in the two RLC entities. In RAN2 NR AH#2 meeting, following was agreed “SNs of the two duplicate legs should be independently assigned.” Therefore UE should keep tracking of the SN relationship to perform the discard properly.

Therefore it is proposed that no additional enhancement is applied for the discard case.

Proposal 2: No enhancement is introduced to discard PDU in one RLC entity if the corresponding PDU is successfully received in the other RLC entity.
3      Conclusion
In this contribution, we discuss RLC aspects for packet duplication and propose the following:
Proposal 1: Upon packet duplication deactivation, secondary RLC entity is re-established for both CA and DC duplication.
Proposal 2: No enhancement is introduced to discard PDU in one RLC entity if the corresponding PDU is successfully received in the other RLC entity.
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