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Introduction
In LTE DC, SCG change is performed in in most of the bearer type change as described below:
SCG change is a synchronous SCG reconfiguration procedure (i.e. involving RA to the PSCell) including reset/ re-establishment of layer 2 and, if SCG DRBs are configured, refresh of security. The procedure is used in a number of different scenarios e.g. SCG establishment, PSCell change, Key refresh, change of DRB type. The UE performs the SCG change related actions upon receiving an RRCConnectionReconfiguration message including mobilityControlInfoSCG, see 5.3.10.10.
The details of the L2 handling (PDCP and RLC and MAC entities handling) for the bearer type addition and change is provided in the Section 5.3.10.3a1 (MCG and SCG L2 handling on PDCP and RLC) and 5.3.10.10 (SCG change procedure) of TS36.331.
In this contribution, the PDCP handling for EN-DC operation is discussed and the principle on the L2 handling for EN-DC operation is proposed.
Discussion
Background: Bearer type change and SN change in LTE DC
When UE receives a RRC Connection Reconfiguration with bearer type change:
· For PDCP entity, it is established when a new SCG bearer is added to the UE.  It is reconfigured to the new security configuration if there is bearer type change between MCG and SCG.
For some bearer type changes (except for MCG to MCG split), it is accompanied with SCG change. The UE also performs the following actions for SCG change:
· For PDCP entity, PDCP is re-established for the case the bearer type change is between MCG and SCG. In the case of MCG split to MCG, PDCP recovery is performed involving PDCP retransmission.
The SCG change procedure above is also performed for SN change due to UE mobility. The above is summarised in the following table for Rel-12 intra-LTE DC:
	Source/target bearer type
	MCG bearer
	SCG bearer
	Split bearer

	MCG bearer
	Legacy operation
	- PDCP reconfigured with new security configuration and reestablishment

	- Start PDCP reordering

	SCG bearer
	- PDCP reconfigured with new security configuration and reestablishment

	If SN change due to UE mobility:
- PDCP reestablishment 

	Not supported

	Split bearer
	- PDCP recovery

	Not supported
	If SN change due to UE mobility:
- PDCP reconfigured with new security configuration and reestablishment



Observation#1: On change of PDCP location (in LTE DC, PDCP entity moves from MCG to SCG and vice versa and also if SN change occurs): 
· PDCP entity can be reconfigured with the new security configuration
· PDCP entity is always re-established 
Observation#2: When a split path is released, the PDCP entity performs PDCP recovery (i.e. PDCP retransmission)
Bearer type change and SN change in EN-DC
From the above observations, the following still applies to EN-DC:
· PDCP should be re-established whenever there is a change of the PDCP location (i.e. MCG (split) to SCG (split) and SN change with PDCP location change)
· When a split path is released (e.g. SCG leg of a MCG split bearer is released or MCG leg of a SCG split bearer is released), the PDCP entity performs PDCP recovery
Proposal#1: The following L2 handling should still be applied to EN-DC:
· PDCP should be re-established whenever there is a change of the PDCP location (i.e. MCG (split) to SCG (split) and SN change with PDCP location change)
· When a split path is released (e.g. SCG leg of a MCG split bearer is released or MCG leg of a SCG split bearer is released), the PDCP entity performs PDCP recovery
Further considerations for EN DC
For bearer type change and SN change in EN DC, the following factors also need to be considered:
1. Change of LTE PDCP entity to/from NR PDCP entity 
2. With unified bearer (SCG (split) bearer and MCG split bearer are considered split bearer), UE may not be able to identify whether there is a need to perform re-establishment (e.g. MCG to split, is it a MCG to MCG split or a MCG to SCG split etc.see [xx])
3. SN change with UE mobility  may not result in PDCP change (and thus no security configuration change)
(1) can happen in a number of scenarios:
a) HO between legacy LTE and EN-DC/NR: Lossless HO is expected to be needed for HOs within EPC.  This also involves a key change and can be supported by the combination of PDCP re-configuration between LTE and NR PDCP and re-establishment with SN continuity.  
b) DRB Bearer type change from MCG bearer to split or SCG bearer: This can be avoided by the DRB was not originally set up in this cell as an NR PDCP DRB.  
c) SRB1 always has to be set up as LTE PDCP during connection establishment (as UE capability is only known to the network after establishment of SRB1).  Subsequent reconfigurations to a split SRB using NR PDCP will involve a change from LTE PDCP to NR PDCP.  This is not needed if we use LTE PDCP for split SRB.  If it is needed, it can be addressed using intra-cell HO if such a change is needed in the cell that the UE established the connection.
From the discussion above, it can be seen that:
Proposal#2: Lossless LTE PDCP to NR PDCP change for a DRB is supported during MCG HO.
Proposal#3: LTE PDCP to NR PDCP change is not supported for any scenario other than during HO.
For (2), with unified bearer, the UE only see a split bearer type. It does not know whether there is any change from MCG split to SCG split and hence if there is change in PDCP and whether the PDCP needs to be re-established. An explicit indication is needed to indicate whether PDCP re-established should be performed. This is also needed for (3) for SN change with UE mobility
Observation#3: If unified bearer is adopted, UE does not know whether there was a change in PDCP on the network side and whether to perform PDCP re-establishment (e.g. for MCG split to SCG split, SN change with PDCP change).
Based on the above observation, it is proposed that:
Proposal#4: If unified bearer is adopted, UE performs PDCP re-establishment only when it is explicitly indicated (particularly for reconfiguration from split bearer to split bearer or SN change with PDCP location change).
Conclusion and proposals
It is requested that RAN 2 discuss and agree on the following observations and proposals:
Observation#1: On change of PDCP location (in LTE DC, PDCP entity moves from MCG to SCG and vice versa and also if SN change occurs): 
· PDCP entity can be reconfigured with the new security configuration
· PDCP entity is always re-established 
Observation#2: When a split path is released, the PDCP entity performs PDCP recovery (i.e. PDCP retransmission)
Proposal#1: The following L2 handling should still be applied to EN-DC:
· PDCP should be re-established whenever there is a change of the PDCP location (i.e. MCG (split) to SCG (split) and SN change with PDCP location change)
· When a split path is released (e.g. SCG leg of a MCG split bearer is released or MCG leg of a SCG split bearer is released), the PDCP entity performs PDCP recovery
Proposal#2: Lossless LTE PDCP to NR PDCP change for a DRB is supported during MCG HO.
Proposal#3: LTE PDCP to NR PDCP change is not supported for any scenario other than during HO.
Observation#3: If unified bearer is adopted, UE does not know whether there was a change in PDCP on the network side and whether to perform PDCP re-establishment (e.g. for MCG split to SCG split, SN change with PDCP change).
Based on the above observation:
Proposal#4: If unified bearer is adopted, UE performs PDCP re-establishment only when it is explicitly indicated (particularly for reconfiguration from split bearer to split bearer or SN change with PDCP location change).

