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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 and open issues need to be handled in Rel-15, i.e. in the version of 2018 June. 
Discussion
From the perspective of requirement, SRB1/2 and UM service data all have high reliability and low latency requirement to support duplication function. For SRB3, signaling types are limited, e.g. RRC connection reconfiguration/complete and measurement report. So duplication function for SRB3 may not be considered urgent or necessary. However even though the RRC messages carried over SRB3, if delayed or not robust, do not impact the UE connection to the MCG, these messages are still important and should be robust for the SN operation. E.g. measurement reports carried over SRB3 is important to make the decision to change SN if needed. And SRB3 cannot support split bearer transmission. Hence there is no mechanism to enhance reliability of the RRC messages carried on SRB3 other than use of CA duplication.
For SRB 1/2/3 (AM) with CA duplication, there are no extra specification efforts for SRB compared to DRB (because SRB and DRB have the same L2 configuration signaling formats, i.e. PDCP/RLC/MAC). Hence it can be left to network implementation whether to configure CA duplication in SRB.
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

	SRB 1/2
	Supported
	Supported

	SRB 3
	Not supported
	Supported

	UM DRB
	Supported
	Supported

	AM DRB
	Supported
	Supported



Proposal 1: SRB 1/2 (AM) with CA duplication and DC duplication will be supported in Rel-15.
Proposal 2: SRB 3 (AM) with CA duplication will be supported and SRB3 with DC duplication will not be supported in Rel-15.
Proposal 3: AM/UM for DRB with CA and DC duplication will be supported in Rel-15.
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 or NR, 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 RLC and MAC sub-layers lie 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. 
In the following table, we give detailed descriptions about whether each bearer type can support duplication or not in EN-DC case and NE-DC case.
	
	SRB 1/2
	DRB

	EN-DC
	Support:
SRB 1/2 for DC duplication;
SRB 3 for CA duplication;
Not support:
SRB 3 for DC duplication;
SRB 1/2 for CA duplication;

	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:
SRB 1/2 for DC duplication;
SRB 1/2 for CA duplication;
Not support:
SRB 3 for DC duplication;
SRB 3 for CA duplication;

	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 4: RAN2 is kindly asked to confirm the following duplication scenarios:
· SRB 1/2 DC duplication and SRB3 CA duplication can be supported in EN-DC case;
· SRB 1/2 DC duplication and CA duplication can be supported in NE-DC case;
· NR/LTE terminated split bearer can support DC duplication in both EN-DC and NE-DC cases;
· NR/LTE terminated SCG bearer can support CA duplication in EN-DC case;
· NR/LTE terminated MCG bearer can support CA duplication in NE-DC case;
· The rest of bearer types in EN-DC and NE-DC cannot support duplication.


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 or NR, independently of CN type.
We propose:
Proposal 1: SRB 1/2 (AM) with CA duplication and DC duplication will be supported in Rel-15.
Proposal 2: SRB 3 (AM) with CA duplication will be supported and SRB3 with DC duplication will not be supported in Rel-15.
Proposal 3: AM/UM for DRB with CA and DC duplication will be supported in Rel-15.
Proposal 4: RAN2 is kindly asked to confirm the following duplication scenarios:
· SRB 1/2 DC duplication and SRB3 CA duplication can be supported in EN-DC case;
· SRB 1/2 DC duplication and CA duplication can be supported in NE-DC case;
· NR/LTE terminated split bearer can support DC duplication in both EN-DC and NE-DC cases;
· NR/LTE terminated SCG bearer can support CA duplication in EN-DC case;
· NR/LTE terminated MCG bearer can support CA duplication in NE-DC case;
· The rest of bearer types in EN-DC and NE-DC cannot support duplication.
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