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1 Introduction
A number of bearer types are supported in EN-DC as follows:
· DRB: DRB can have one of the following bearer types – MCG bearer, SCG bearer or split bearer. PDCP of the DRB can be located either in MN or SN. DC duplication can be configured for all the bearer types.
· SRB: SRB1 and SRB2 can be configured as split SRB1/2. Duplication is not supported in early drop of EN-DC.
	
	Supported Bearer Options

	SRB 0
	MCG bearer

	SRB 1
	MCG bearer or split bearer

	SRB 2
	MCG bearer or split bearer

	SRB 3
	Supported in EN DC as SCG bearer

	DRB
	MCG / SCG / split bearer. MN or SN terminated.


RAN2 needs to discuss which bearer types can be supported each MR-DC option. This contribution provides a number of issues related with the MR-DC bearer types and proposals to deal with the issues.
2 Discussion
2.1 Allowed bearer types in MR-DC
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Two termination points and 3 different RLC bearer types were defined for DRBs in EN-DC. A limited number of SRB configurations are also allowed in EN-DC as shown in the above figure. We need to discuss if all of the bearer types are needed for MR-DC.

· DRB: As EN-DC supports all the functionalities required for two different anchoring points and three different RLC bearer configurations, it seems that all the tools (i.e. ASN.1, procedures, inter-node signalling, etc.) are already available in RRC. There is no reason to remove some of the bearer types or introduce unnecessary restrictions in MR-DC.
· SRB: As LTE RadioResourceConfigDedicatedSCG does not support SRB configuration, split SRB and SRB3 support requires additional LTE RRC update. In addition, RAN2 may need to discuss which LTE RRC message can be transmitted via SRB3 and which message requires coordination with MN. It will be long time-consuming debate but the gain from lower control latency over SRB3 is not clear.
Proposal 1.
For DRB, all the bearer types defined in EN-DC are supported also in all MR-DC options.

Proposal 2.
SRB3 is supported in NG-EN-DC and NR-NR DC, but not supported in NE-DC.
Proposal 3.
Split SRB1 and SRB2 are supported in all MR-DC options.

2.2 Management of SN-terminated DRBs
EN-DC early drop had a number of restrictions when configuring DRBs due to its tight development timeline. E.g., bearer type of the DRBs terminated at the SN was decided by the MN, and SN-initiated modification of the bearer type of the DRBs were not possible in RAN3 specification. Also it didn’t allow SN’s allocation of its own DRB without involvement of MN. But considering that the SN has overall control of radio resource of SN and has better knowledge of SN radio condition, it is reasonable to let SN allocate SN terminated DRBs, and decide (and update if needed) their bearer types.

Proposal 4.
For all MR-DC options, SN can configure DRBs of which PDCP entity located in SN without involvement of MN.
Proposal 5.
For all MR-DC options, SN can decide bearer type of DRBs of which PDCP entity located in SN.
Proposal 6.
When SN decides to configure or change bearer type of a SN terminated DRB to a split bearer and send MN a request (via Xn) to assign MCG RLC bearer, MN may accept or reject it.

QoS flows offloaded to SN also need to be managed by SN itself. 
Proposal 7.
For NG-EN-DC, NE-DC and NR-DC options, SN decides mapping between QoS flows offloaded to SN and DRBs terminated/anchored at SN.
If the SN can configure DRBs, the MN and the SN should coordinate the DRB identity allocation. The DRB identity allocated by the SN cannot be same with the DRB identity currently used by the MN. The simplest way is to let the MN notify a range of DRB Identities allowed to SN when configuring MR-DC.
Proposal 8.
MN notify a range of DRB Identities allowed to SN when configuring MR-DC.
2.3 PDCP duplication

PDCP duplication has two variations, DC duplication and CA duplication, depending on RLC bearers it utilizes. DC duplication can be supported for all split DRBs and SRBs as NR SN and LTE SN can support the feature without modification of MAC and RLC layers. The additional enhancement on LTE SN such as discard of successfully delivered PDCP packets at RLC needs not supported at LTE SN.
Proposal 9.
DC duplication is supported for DRBs regardless of PDCP location in all MR-DC options.

Proposal 10.
DC duplication is supported for SRB1 and SRB2 in all MR-DC options.

Proposal 11.
Additional enhancements to optimize PDCP duplication such as discard of successfully delivered PDCP packets are not considered in LTE MAC and RLC.

CA duplication requires MAC and RLC support to avoid transmitting the duplicate of the same PDCP packet through the same carrier. The change should not be supported in LTE SN. But PDCP of the LTE SN may already support duplication functionality. This implies that CA duplication can be supported for the SN-terminated bearer with only MCG RLC bearers without any additional modification of SN protocol stack.
Proposal 12.
For all MR-DC options, CA duplication is supported only in NR cell group regardless of PDCP location.

Proposal 13.
For all MR-DC options, CA duplication is supported for SRB1, SRB2 and SRB3
3 Summary
The followings are proposed for MR-DC:
Proposal 1.
For DRB, all the bearer types defined in EN-DC are supported also in all MR-DC options.

Proposal 2.
SRB3 is supported in NG-EN-DC and NR-NR DC, but not supported in NE-DC.

Proposal 3.
Split SRB1 and SRB2 are supported in all MR-DC options.

Proposal 4.
For all MR-DC options, SN can configure DRBs of which PDCP entity located in SN without involvement of MN.
Proposal 5.
For all MR-DC options, SN can decide bearer type of DRBs of which PDCP entity located in SN.

Proposal 6.
When SN decides to configure or change bearer type of a SN terminated DRB to a split bearer and send MN a request (via Xn) to assign MCG RLC bearer, MN may accept or reject it.

Proposal 7.
For NG-EN-DC, NE-DC and NR-DC options, SN decides mapping between QoS flows offloaded to SN and DRBs terminated/anchored at SN.
Proposal 8.
MN notify a range of DRB Identities allowed to SN when configuring MR-DC.
Proposal 9.
DC duplication is supported for DRBs regardless of PDCP location in all MR-DC options.

Proposal 10.
DC duplication is supported for SRB1 and SRB2 in all MR-DC options.

Proposal 11.
Additional enhancements to optimize PDCP duplication such as discard of successfully delivered PDCP packets are not considered in LTE MAC and RLC.

Proposal 12.
For all MR-DC options, CA duplication is supported only in NR cell group regardless of PDCP location.

Proposal 13.
For all MR-DC options, CA duplication is supported for SRB1, SRB2 and SRB3
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