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Introduction
In this contribution, we would further consider DRB related issues, e.g. bearer type change, the addition, modification or release of SCG bearer/MCG split bearer/SCG split bearer in EN-DC.
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Bearer type change options for EN-DC have been widely discussed in the previous meetings and the agreements is summarized as Table 1. The only uncertain option is whether EN-DC shall support the direct type change between MCG split bearer to/from SCG split bearer. 
Table 1: Agreements on bearer type change options
	
	MCG bearer
	MCG split bearer
	SCG bearer
	SCG split bearer

	MCG bearer
	Y
	Y
	Y
	Y

	MCG split bearer
	Y
	Y
	N
	FFS

	SCG bearer
	Y
	N
	Y
	Y

	SCG split bearer
	Y
	FFS
	Y
	Y


Table 2 compares the three bearer types for LTE-NR Dual Connectivity in terms of use cases [1]. As can be seen, MCG split bearer is applied when MN has sufficient processing power while SCG split bearer is applied when MN does not have sufficient processing power. The processing power of MN is an inherent network capability which could not be changed dynamically, correspondingly only one option could be configured for a specific network architecture. In other words, there is no reasonable use case for switching between SCG split bearer and MCG split bearer. So the direct change between	MCG split bearer and SCG split bearer is not needed.
Table 2:	Comparison results on the bearer types for LTE-NR Dual Connectivity   
	Bearer types
	SCG bearer (1A)
	Split bearer via MCG (3C)
	Split bearer via SCG

	Use case
	When ANY of the following holds:
- Limited backhaul provisioning
- NR bit rate is much higher than LTE bit rate
- UE has limited buffering capabilities
- MN and SN have limited buffering capabilities
	When ALL of the following hold:
- Ample backhaul provisioning
- NR bit rate is comparable to LTE bit rate
- MN has sufficient processing power
- MN and UE have sufficient buffering capabilities
	When ALL of the following hold:
- Ample backhaul provisioning
- NR bit rate is comparable to LTE bit rate
- MN does not have sufficient processing power
- SN and UE have sufficient buffering capabilities


Proposal 1  MCG split bearer to SCG split bearer Change (and vice versa) is not supported.
Table 3: Dual Connectivity Operations
	#
	Network Action
	Corresponding subclause
	Remarks

	13
	SCG bearer addition by MeNB
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)
(10.1.2.8.1 MeNB initiated SeNB Addition)
	If this is the first bearer to be added in the SeNB, SCG addition is used instead.

	14
	SCG bearer release
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)
10.1.2.8.2 SeNB Modification (SeNB initiated SeNB Modification)

	Allowed for both the MeNB and the SeNB, but the SeNB cannot request to release the last SCG bearer if that would result in no bearers in SeNB - SCG release should be used instead.
The SeNB cannot initiate the release of an SCG bearer and make changes to SCG-Config at the same time e.g. change the configuration of the physical layer.

	15
	Split bearer addition by MeNB
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)
	

	16
	Split bearer release
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)
10.1.2.8.2 SeNB Modification (SeNB initiated SeNB Modification)
	Allowed for both the MeNB and the SeNB, but the SeNB cannot request to release the last split bearer if that would result in no bearers in SeNB - SCG release should be used instead.
The SeNB cannot initiate the release of an SCG bearer and make changes to SCG-Config at the same time e.g. change the configuration of the physical layer.

	17
	MCG to SCG bearer type change (and vice versa)
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)
10.1.2.8.2 SeNB Modification (SeNB initiated SeNB Modification)
	Either the MeNB or the SeNB can request to release an SCG bearer.
Done via SCG change, i.e. L2 reset is required for the UE.
The SeNB can only request change from SCG to MCG by requesting release of SCG bearer.
The MeNB makes the decision on whether to release the DRB entirely or change it to MCG bearer.

	18
	MCG to Split Bearer Change (and vice versa)
	10.1.2.8.2 SeNB Modification (MeNB initiated SeNB Modification)
10.1.2.8.2 SeNB Modification (SeNB initiated SeNB Modification)
	The SeNB can always request to release the SCG part of a split bearer.
Done via SCG change, i.e. L2 reset is required for the UE.
MeNB makes the decision on whether to release the DRB entirely or change it to MCG bearer.


Table 3 above gives a network overview of the DC operations [2]. As can be seen, only MN could initiate the addition of SCG bearer/MCG split bearer in LTE DC. In our understanding, this is because signalling involving radio bearer configurations should be performed by RRC and there is only one RRC entity which is located in MN. Different from LTE DC, EN-DC supports two RRC entities which are located in MN and SN separately. It means SN has the ability to control the SCG part of the radio bearers, i.e., SCG bearer and the SCG part of a split bearer.
When setting up a radio bearer for a service, radio bearer control (RBC) takes into account the overall resource situation, the QoS requirements of in-progress sessions and the QoS requirement for the new service. Considering SN itself manages the SCG SRB as well as the intra-SN mobility (including PSCell change and SCell release/addition), it is altogether and proper for SN to initiate the addition of SCG bearer/SCG split bearer. 
Proposal 2  SN could initiate the addition of SCG bearer/SCG split bearer.
It is agreed in the last RAN2 meeting that EN-DC is only supported when there is a DRB mapped over the SCG. That is, at least one SCG DRB should be setup during SeNB Addition, either SCG bearer or SCG part of a split bearer (i.e., MCG split bearer/SCG split bearer).
Proposal 3  MN could initiate the addition of MCG split bearer/SCG bearer/SCG split bearer.
In legacy LTE DC, both MN and SN could trigger the modification or release of SCG bearer/MCG split bearer. Taking SCG split bearer into consideration, we have the following proposal:
Proposal 4  Either MN or SN could initiate the modification or release of MCG split bearer/SCG bearer/ SCG split bearer in EN-DC.
More specifically, similar to LTE DC, the SN cannot request to release the last SCG bearer or the last split bearer on SCG for that would result in no bearers in SN. Besides, SN can always request to release the SCG part of a MCG split bearer, but it is MN that makes the decision on whether to release the DRB entirely or change it to MCG bearer. Similarly, MN can request to release the SCG bearer or the MCG part of SCG split bearer or the SCG part of MCG split bearer, but SN makes the decision on whether to release the DRB entirely or change it to SCG bearer. 
Proposal 5  SN cannot request to release the last bearer on SCG.
Proposal 6  SN can request to release the SCG part of a MCG split bearer, but MN makes the decision on whether to release the DRB entirely or change it to MCG bearer. 
Proposal 7  MN can request to release the SCG bearer or the MCG part of SCG split bearer or the SCG part of MCG split bearer, but SN makes the decision on whether to release the DRB entirely or change it to SCG bearer.
For the MCG split bearer in legacy LTE DC, the flow control function is applied and only for DL i.e. the flow control information is provided only by the SN to the MN for the MN to control the downlink user data flow to the SN. The flow control information includes the information of successful in sequence delivery of PDCP PDUs to the UE from SN, and the information of the currently desired buffer size at the SN for transmitting to the UE, etc. Since SCG split bearer is also supported in EN-DC except for MCG split bearer, it might therefore support MN to provide the flow control information to SN.


Figure 1   Transfer of Downlink User Data


Figure 2  Downlink Data Delivery Status
Proposal 8  For SCG split bearer, the flow control information is provided by the MN to the SN to control the downlink user data flow to the MN.
The flow control function (DL DATA DELIVERY STATUS) may also be of use to avoid unnecessary retransmission when PDCP duplication is configured. For example, for MCG split bearer, MN provides SN the information of successful in sequence delivery of PDCP PDUs to the UE from MN to timely inform SN the retransmission of some duplicated PDCP PDUs are no more needed. With this information, a lot of SCG radio resources would be saved. Similarly, for SCG split bearer, SN provides such flow control information to MN to help MN make a better radio resource management.
To sum up, we have the following observation:
Table 4: Direction of flow control information in different use cases
	Purposes
	Use case
	Direction

	to control the downlink user data flow to the assisting node
	MCG split bearer
	SN -> MN

	
	SCG split bearer
	MN -> SN

	to avoid unnecessary retransmission when PDCP duplication is configured
	MCG split bearer
	MN -> SN

	
	SCG split bearer
	SN -> MN


Proposal 9  Introduce DL DATA DELIVERY STATUS in PDCP duplication case to avoid unnecessary retransmission of duplicated PDCP PDUs.
Conclusions
In this work, we have the following recommendations:
Proposal 1  MCG split bearer to SCG split bearer Change (and vice versa) is not supported.
Proposal 2  SN could initiate the addition of SCG bearer/SCG split bearer.
Proposal 3  MN could initiate the addition of MCG split bearer/SCG bearer/SCG split bearer.
Proposal 4  Either MN or SN could initiate the modification or release of MCG split bearer/SCG bearer/ SCG split bearer in EN-DC.
Proposal 5  SN cannot request to release the last bearer on SCG.
Proposal 6  SN can request to release the SCG part of a MCG split bearer, but MN makes the decision on whether to release the DRB entirely or change it to MCG bearer. 
Proposal 7  MN can request to release the SCG bearer or the MCG part of SCG split bearer or the SCG part of MCG split bearer, but SN makes the decision on whether to release the DRB entirely or change it to SCG bearer.
Proposal 8  For SCG split bearer, the flow control information is provided by the MN to the SN to control the downlink user data flow to the MN.
Proposal 9  Introduce DL DATA DELIVERY STATUS in PDCP duplication case to avoid unnecessary retransmission of duplicated PDCP PDUs.
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