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1. Introduction
In previous RAN2 meeting, the following agreements for bearer type change in case of IWK were reached:
Agreements

1: LTE-NR DC should support at least following bearer type change options 

-
MCG bearer to/from MCG split bearer,

-
MCG bearer to/from SCG bearer,

-
MCG bearer to MCG bearer,

-
SCG bearer to SCG bearer,

-
MCG split bearer to MCG split bearer

2: LTE-NR DC should not support the direct bearer type change between MCG split bearer and SCG bearer.

3: LTE-NR DC should support the one step bearer type change between MCG bearer to/from SCG split bearer.
4
 LTE-NR DC shall support the bearer type change between SCG bearer and SCG split bearer.
6: LTE-NR DC should support the bearer type change between SCG split bearer and SCG split bearer.

FFS: Whether LTE-NR DC shall support the direct type change between MCG split bearer to/from SCG split bearer.

According to the agreements in RAN2, both network side and UE side support the bearer type change between SCG bearer and SCG split bearer. However, there are some remaining issues for this type of bearer to be further discussed. This contribution focuses on these remaining issues and accordingly provides some analyses and proposals.
2. Discussion
Each time a SCG is established, MN is required to specify initial bearer type to be established at the SCG. To support SCG Split bearer, in previous RAN3 meeting some companies proposed that “SCG split bearer is always established in the initial offloading procedure, i.e, SN addition procedure, and the SN can decide whether to use MCG part for data streaming”.

However, for this way, although MCG part is not used, the MCG configuration is in effect. Either in UE side or in MN side the minimum processing resources is to be reserved, For example, in network side at least some identification e.g, TEID is to be pre-configured etc. In other hand, from UE capability point of view, for different bearer type (“SCG bearer” or “SCG Split bearer”) UE will have different buffer requirement, thus in any case within a network either SCG bearer or SCG split bearer can be alonely configured for EN-DC UE.
Additionally, considering bearer type change is a semi-static procedure, and the load information exchange between MN and SN has been supported in current X2 interface. Then on the basis of the periodic load information, MN can make initial decision on selection of bearer type. Therefore, either “SCG bearer” or “SCG Split bearer” can be initially setup in case of establish of SCG.
Proposal 1: Either “SCG bearer” or “SCG Split bearer” can be initially setup in case of establish of SCG. 
In addition, according to agreement from previous RAN2 meeting, bearer type change between SCG bearer and SCG Split bearer during IWK should be allowed. But how to trigger this kind of bearer type change needs to be further discussed.
From use case point of view, SCG split bearer was claimed to be used in case that the gNB is overloaded or in deep fades compared to SCG bearer[3]. For EN-DC, apparently SN can acquire more accurate load information and real-time status in deep fades. Therefore SN have the ability to trigger the bearer type change according to the load status  and other related information of serving SN.
Proposal 2: SN can trigger bearer type change between SCG bearer and SCG Split bearer during IWK. 
Since either “SCG bearer” or “SCG Split bearer” can be initially setup by MN in case of establish of SCG as described above. It seems natural for MN to trigger bearer type change between SCG bearer and SCG Split bearer during subsequent SgNB modification procedure.
Proposal 3: It is possible for MN to trigger bearer type change between SCG bearer and SCG Split bearer during IWK.

The another issue for SCG split bearer is how to allocate QOS configuration for GBR services in case of initial establishment of SCG split bearer?  For GBR services, each scheduler for dual connectivity guarantees that the amount of data transmitted is not less than a given GBR configuration. Therefore, the GBR configuration needs to be divided between the two schedulers. There are the following four splitting options to be considered: 

· Alt 1: Only QOS ratios for the GBR services are carried in the SN addition request message, SN may reject or accept the configuration.

· Alt 2: Only total QOS for the GBR services are carried in the SN addition request message, SN decides the QOS ratios and signals them in response message.
· Alt 3: Both the QOS ratios and total QOS for the GBR services are carried in the SN addition request message, SN may reject, accept or modify the configuration.
· Alt 4: Both the QOS ratios and total QOS for the GBR services are carried in the SN addition request message, SN can reject or accept the configuration.
The alt 1 is similar as legacy MCG split bearer, but data transmission for both bearer types are different. Packets for SCG split bearer are directly from CN and splitted by SN, as MN can not accurately know the overall status of data transmission, so in case the initial QOS configuration is unaccurate, it seems unsuitable for MN to trigger QOS re-coordination to adapt to dynamic change of load and channel conditions. But as SN has no knowledge about total QOS for the GBR services, it is also difficult for SN to trigger the QOS re-coordination procedure. Therefore, the alternative is not feasible.
For alt 2, there is a problem with MCG admission failure. When MN cannot accept the QOS ratios carried in the SN addition response message, how does the MN signal the failure information to the SN?  Unless MN always accept the QOS configuration allocated by SN, and then uses the SN modification procedure to re-coordinate the QOS ratios with SN, but such handling seems a bit of redundant.  
For alt 3, SN may directly reject or accept the QOS request, thus signalling for QOS coordination is simple. On the other hand, SN may re-allocated the QOS ratio in the SN addition response message. However, the reallocation can only reduce the GBR traffic shared by MN and cannot increase it, for example, the initial ratio is 5:5, but the modified ratio can only be 4:6 or 3:7 and not 6:4 or 7:3 etc. Thus such optimization is limited.
For alt 4, similar as alt 3, the QOS coordination may be simplified by allowing SN to directly reject or accept the QOS request. In addition, subsequently either MN or SN can trigger the QOS re-coordination procedure based on the total QOS and initial QOS ratio. Thus, compared with alt 3, the option is smaller. Therefore we slightly prefer to adopt the option to coordinate the QOS profile.
Proposal 4: For QOS splitting of GBR services in case of initial establishment of SCG split bearer, both the QOS ratios and total QOS should be carried in the SN addition request message, and SN can reject or accept the configuration.
Proposal 5: For GBR services of SCG split bearer, either MN or SN can trigger the QOS re-coordination between MN and SN via SN modification procedure.
3. Conclusion 
This contribution discusses the remaining issues for SCG split bearer. And the following proposals were made:
Proposal 1: Either “SCG bearer” or “SCG Split bearer” can be initially setup in case of establish of SCG.
Proposal 2: SN can trigger bearer type change between SCG bearer and SCG Split bearer during IWK.
Proposal 3: It is possible for MN to trigger bearer type change between SCG bearer and SCG Split bearer during IWK.
Proposal 4: For QOS splitting of GBR services in case of initial establishment of SCG split bearer, both the QOS ratios and total QOS should be carried in the SN addition request message, and SN can reject or accept the configuration.
Proposal 5: For GBR services of SCG split bearer, either MN or SN can trigger the QOS re-coordination between MN and SN via SN modification procedure.
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