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Introduction
In this contribution, we discuss how PDCP packet duplication should be considered within the PDCP UL transmit procedure.
The contribution had been updated according to agreements from RAN2#99bis related to UL split operation.
[bookmark: _Ref178064866]Discussion
For the PDCP transmit operation, for the split bearer operation, according to email discussion outcome [99bis#44] a NOTE is added (compare Annex) indicating that submission of PDCP PDUs to lower layers is allowed but should be kept minimal by UE implementations. This way, low skew times below the UL transmission legs are ensured, since data transmitted to lower layers is according to the UL grant ratio. 
It could be argued that for PDCP data duplication on the split bearer an exception could be done, i.e. data is always submitted to lower layers before a transmission opportunity becomes available. However, there are risks of doing so: for PDPC data duplication, pushing down all the data immediately to both RLCs may lead to this data being stuck in an RLC for which no grant will arrive (for some time). A further risk is that duplicate transmissions drift apart, due to different amounts of granted resources on the links. In the case that duplicate data is pushed to RLC, when a grant arrives, RLC will send this duplicate data – however, it may be outdated already since the data was already received via the other link. 
Further, it has to be discussed, which data is reported to be available on PDCP when duplication is active. This is related to the data volume reporting function for BSR, which we also discuss in [2]. 
For transmission in duplication, a PDCP PDU should be transmitted on both RLCs. This implies that when a PDU is transmitted via one RLC, it stays available in PDCP for transmission via the second RLC as well. When successful delivery of the PDCP PDU on the first RLC is indicated to PDCP, there is no need to send duplicates anymore to be transmitted also on the second RLC. 
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For UL path switching as well as (dynamic) PDCP duplication activation and deactivation, submitting PDUs to lower layer before a transmission opportunity is indicated to one RLC entity might delay the effective activation of duplication or the UL path switch, as those PDCP PDUs moved to this RLC might be considered not to be applicable for duplication or transmission on the other RLC. Therefore, activation of duplication, as well as UL path switch should be applied to all not yet transmitted RLC PDUs/SDUs as well as to the PDCP data. Therefore, we propose:
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Conclusions
Based on the discussion in section 2 we propose the following:
Proposal 1	Duplication means that the PDCP Data PDU:
a.	shall be made available for transmission for each associated RLC entity.
b.	can be transmitted once by each RLC entity
Proposal 2	At PDCP duplication activation, all not yet transmitted PDCP PDUs by lower layers, are considered for duplicate transmission.
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