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[bookmark: _GoBack]Introduction
RAN2 are currently working on implementing PDCP-duplication in the RAN2 specs. Something which is still open is how to model the duplicated-bearers and here we discuss remaining open issues so that RAN2 can progress the running CRs.
[bookmark: _Ref178064866]Discussion
Split bearer modelling
In URLLC RAN2 is defining PDCP-duplication where a PDCP entity sends packets via two RLC-entities. To progress on the running CR we here discuss which bearer types are used for the different scenarios.

Carrier aggregation – Both duplicates in the MCG
In Carrier Aggregation, the PDCP entity sends duplicates of each PDCP PDUs to two RLC-entities which are both in the MCG (i.e. the only CG in case of Carrier Aggregation). This seems natural to implement in RRC as an MCG-bearer in the sense that it is configured using drb-ToAddModList/srb-ToAddModList only (not in drb-ToAddModListSCG/srb-ToAddModListSCG). When duplication is deactivated by a MAC CE the fallback bearer is a normal MCG bearer.
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[bookmark: _Toc509845406][bookmark: _Toc509848240][bookmark: _Toc509848599]For PDCP duplication of DRBs and SRBs, a PDCP duplication bearer using CA is configured in drb-ToAddModList/srb-ToAddModList only.
For a DRB with PDCP duplication using CA, the fallback bearer is a normal MCG bearer when duplication is deactivated by a MAC CE.

Dual Connectivity – Both duplicates in the SCG
In Dual Connectivity where both duplicates are sent in the SCG, the PDCP entity applies SCG-security and this PDCP entity sends duplicates via two RLC-entities which are both in the SCG. This seems natural to implement in RRC as an SCG-bearer in the sense that it is configured using drb-ToAddModListSCG/srb-ToAddModListSCG only (not in drb-ToAddModList/srb-ToAddModList). When duplication is deactivated by a MAC CE the fallback bearer is an SCG bearer.
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[bookmark: _Toc509845407][bookmark: _Toc509848241][bookmark: _Toc509848600]For PDCP duplication of DRBs and SRBs, a PDCP duplication bearer in DC where both duplicates go in the SCG, is configured in drb-ToAddModListSCG/srb-ToAddModListSCG only.
For a DRB with PDCP duplication using DC where both duplicates go in the SCG, the fallback bearer is an SCG bearer when duplication is deactivated by a MAC CE.


Dual Connectivity – One duplicates in each CG
In Dual Connectivity there is also the case where one duplicate is sent via an RLC-entity in the MCG and another duplicate sent via the SCG. We assume the security of the MCG should be applied. In this case it seems natural to implement it as a split-bearer in the sense that it is configured using both drb-ToAddModList/srb-ToAddModList and drb-ToAddModListSCG/srb-ToAddModListSCG. When duplication is deactivated by a MAC CE the fallback bearer is a split bearer.
[image: ]

[bookmark: _Toc509845408][bookmark: _Toc509848242][bookmark: _Toc509848601]For PDCP duplication of DRBs and SRBs, a PDCP-duplication bearer in DC where one duplicate goes in the MCG and one duplicate goes in the SCG, is configured in both drb-ToAddModList/srb-ToAddModList and drb-ToAddModListSCG/srb-ToAddModListSCG.
For a DRB with PDCP duplication using DC where one duplicate goes in the MCG and one duplicate goes in the SCG, the fallback bearer is a split bearer when duplication is deactivated by a MAC CE.

Logical channel restrictions
RAN2 has agreed that it should be possible for the eNB to provide a logical channel restriction. The main use case for this is to ensure that different duplicates are not sent on the same cell. RAN2 further agreed that when PDCP-duplication is deactivated (which it can be by a MAC CE) the restriction is not applicable anymore and the reasoning for this is that in that case there is no duplicates which risk being sent on the same carrier.
It must be possible for the eNB to configure this restriction for the cases when both duplicates go via the same CG. However, it is still open if it should be possible to use this restriction for the case when the duplicates go in different CGs.
[bookmark: _Toc509848602]The logical channel-to-cell-restriction can be configured for an PDCP-duplication bearer where one duplicate goes in the MCG and one in the SCG.
Also, it is open whether the logical channel-to-cell-restriction can be applied for the case when duplication is not configured at all. We believe that if RAN2 makes the effort of standardizing this functionality it would be beneficial if this functionality is not restricted to only be used for PDCP duplication. Rather, if the eNB wants it can configure a restriction which can be applied in the normal CA case it should also be possible. This may for example be useful if the UE has SPS-resources on a serving cell which for example the UE shall only send VoIP on, but not some web-browsing traffic, etc.
[bookmark: _Toc509848243][bookmark: _Toc509848603]The logical channel-to-cell-restriction can be configured even if PDCP duplication is not configured.

Conclusion

Based on the discussion in section 2 we propose the following:
1.  For PDCP duplication of DRBs and SRBs, a PDCP duplication bearer using CA is configured in drb-ToAddModList/srb-ToAddModList only.
For a DRB with PDCP duplication using CA, the fallback bearer is a normal MCG bearer when duplication is deactivated by a MAC CE.
For PDCP duplication of DRBs and SRBs, a PDCP duplication bearer in DC where both duplicates go in the SCG, is configured in drb-ToAddModListSCG/srb-ToAddModListSCG only.
For a DRB with PDCP duplication using DC where both duplicates go in the SCG, the fallback bearer is an SCG bearer when duplication is deactivated by a MAC CE.
For PDCP duplication of DRBs and SRBs, a PDCP-duplication bearer in DC where one duplicate goes in the MCG and one duplicate goes in the SCG, is configured in both drb-ToAddModList/srb-ToAddModList and drb-ToAddModListSCG/srb-ToAddModListSCG.
For a DRB with PDCP duplication using DC where one duplicate goes in the MCG and one duplicate goes in the SCG, the fallback bearer is a split bearer when duplication is deactivated by a MAC CE.
The logical channel-to-cell-restriction can be configured for an PDCP-duplication bearer where one duplicate goes in the MCG and one in the SCG.
The logical channel-to-cell-restriction can be configured even if PDCP duplication is not configured.
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