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In the RAN2#AH 06 meeting [1], duplication related agreements for EN-DC and other scenarios were as follows:
RAN2 #AH 06 Agreements:
FFS Whether UL packet duplication for spit bearer applies for EN-DC.

RAN2 #AH 06 Agreements
1:	CA packet duplication is not applied to LTE CA of EN-DC.
2: 	In the EN-DC and NG-EN-DC case, CA packet duplication can only be configured for SCG bearer. In the NE-DC case, CA packet duplication can only be configured for the MCG bearer.
3: 	In the NR-NR DC case, CA packet duplication can only be configured for non-split bearer.

And in the RAN2#99 meeting [2], further agreements and related priority were concluded:  
RAN2 #99 Agreements
1	We will not support MAC CE activation/deactivation of duplication within LTE MAC.
2	We will not support the CA duplication in LTE 
3	CA duplication is supported for all non-split UM DRBs if the bearer uses NR-PDCP, for all architecture options (apart from cases excluded by 1 and 2)
FFS: for AM DRBs and SRBs
4	DC duplication is supported for all split DRB and SRBs if the bearer uses NR-PDCP, for all architecture options
5	We will not introduce new bearer type changes into RRC, but user plane session can discuss and decide terminology for DC duplication, CA duplication, split bearer operation, etc (Some clarification is needed for how to handle CA duplication within the current bearer type change discussion)

RAN2 #99 Agreements:
Priority in user plane session for addressing the stage 3 details:
1: UM for DRBs with CA and DC duplication; SRBs (AM) with DC duplication; 
2: SRBs (AM) with CA duplication
3: AM for DRBs with DC duplication
4: AM for DRBs with CA duplication

This paper discusses which duplication scenarios need to be supported for DRBs in Rel-15, i.e. in the version of 2018 June. 
Discussion
For AM services, transmission latency requirements are usually not severe, e.g. one hundred or several hundred milliseconds level. But in some cases, e.g. mobility, high frequency, quick TCP feedback etc. there will be some benefits in supporting duplication. And furthermore there is no extra complexity for AM to support duplication compared to UM (AM and UM use the same configuration signaling format and similar L2 duplication related operation). Hence we propose that:
	
	DC duplication
	CA duplication

	UM DRB
	Supported
	Supported

	AM DRB
	Supported
	Supported



Proposal 1: AM for DRB with CA and DC duplication will be supported in Rel-15, as well as UM.
Furthermore, in intra-NR case, both CA and DC duplication mechanisms for DRB are clearly supported because all of duplication functions are supported by NR PDCP/RRC and NR MAC. But for MR-DC case, LTE MAC cannot support duplication activation/deactivation MAC CE and LTE RRC needs some update to support duplication configuration. Regardless of which CN type RAN is connected to, LTE side can only support DC duplication in a split bearer. 
Observation 1: In MR-DC case, whether to support duplication or not is decided by bearer type of LTE MAC or NR MAC, independently of CN type.
In the following EN-DC architecture, there are six types of bearer, where NR and LTE “terminating” bearer means the terminating node is NR and LTE, respectively: 
· LTE terminated MCG bearer;
· LTE terminated SCG bearer;
· LTE terminated split bearer;
· NR terminated split bearer;
· NR terminated MCG bearer;
· NR terminated SCG bearer.


Figure 1: EN-DC case
In general, a DRB configured with CA and which RRC and MAC sub-layers lay in LTE side cannot support duplication because LTE MAC does not support duplication activation/deactivation function. And for NR terminated bearers, NR terminated split bearer can support DC-based duplication and NR terminated SCG bearer can support CA-based duplication. Now for LTE terminated bearers, both split and SCG bearers have NR MAC entity to support duplication activation/deactivation. But in EN-DC, LTE is MeNB and LTE RRC is at least responsible for configuring MCG terminated split and MCG terminated SCG bearers. If LTE RRC can be enhanced to support duplication configuration, then LTE terminated split bearer and LTE terminated SCG bearer can also support duplication function.
Observation 2: In EN-DC case, LTE RRC needs to be upgraded to support duplication in LTE terminated split bearer and SCG bearer.
In our view, since the LTE eNB RRC will require to be upgraded anyways in support of some EN-DC specific configurations (e.g. SRB1, SRB2 split and new SRB3), we assume in the following that the duplication configuration would be part of this upgrade. As a result, in the following table (and above figure), we give detailed descriptions about whether each bearer type can support duplication or not in EN-DC case and NE-DC case.
	
	DRB

	EN-DC
	Support:
NR/LTE terminated split bearer for DC duplication;
NR terminated SCG bearer for CA duplication;
LTE terminated SCG bearer for CA duplication;
Not support duplication:
NR terminated MCG bearer;
LTE terminated MCG bearer;

	NE-DC
	Support:
NR/LTE terminated split bearer for DC duplication;
NR terminated MCG bearer for CA duplication;
LTE terminated MCG bearer for CA duplication;
Not support duplication:
NR terminated SCG bearer;
LTE terminated SCG bearer;



Proposal 2: RAN2 is kindly asked to confirm that in MR-DC cases all kinds of dedicated bearers associated with a NR MAC entity can support DC duplication and CA duplication in NR side.

Conclusion 
This paper discusses duplication scenarios and related open issues, and we have the following observations and proposals:
Observation 1: In MR-DC case, whether to support duplication or not is decided by bearer type of LTE MAC or NR MAC, independently of CN type.
Observation 2: In EN-DC case, LTE RRC needs to be upgraded to support duplication in LTE terminated split bearer and SCG bearer.
We propose:
Proposal 1: AM for DRB with CA and DC duplication will be supported in Rel-15, as well as UM.
Proposal 2: RAN2 is kindly asked to confirm that in MR-DC cases all kinds of dedicated bearers associated with a NR MAC entity can support DC duplication and CA duplication in NR side.
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