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Introduction
The NR WI has been approved in RP-170847[1], and all the LTE/NR tight interworking options 3/4/7 are included in the working scope approved. During the discussion in RAN2, it can be found the procedure of option 3 is relatively clear. However, for the option 4/7, considering the use of new QoS architecture, there are still lots of open issues for study. So, the intention of this contribution is to share some views on the new QoS related open issues for option 4/7. 
Discussion

ISSUE 1: Which node should determine how many DRB should be established in secondary node? 
In LTE, there is a one to one mapping between E-RAB and RB, so in case one E-RAB is offloaded to SeNB, the SeNB will establish one DRB for this offloaded E-RAB accordingly.  However, in NR, the concept of PDU session and QoS flow are used instead of E-RAB, and the mapping between E-RAB and DRB is managed by gNB itself. Since it is possible to map multiple QoS flow of the same PDU session into one DRB, it should be clarified that which node should determine how many DRB should be established in the secondary node in the LTE/NR tight interworking. 
Considering the mapping between DRB and QoS flow is determined by the RRM, and a separate RRM is located in secondary node, we propose that it is up to secondary node to determine how many DRB should be established and the mapping between the DRB and the offloaded QoS flow.
Proposal 1: For the option 4/7, it is up to MN/SN to determine how many DRB should be established in the MN and SN respectively.
Proposal 2: For the option 4/7, it is up to MN/SN to determine the mapping between DRB and QoS flow in the MN and SN respectively.

ISSUE 2: Which node should determine the DRB ID used in secondary node?
In LTE, since there is only one RRM located in MN, the DRB ID is allocated by MN. However, in NR, based on the proposal 1&2, it can be observed that the number of DRB in MN/SN is determined by MN/SN respectively, and it will be difficult for MN to predict how many DRB ID is needed in SN side and pre-allocate the DRB ID before the DRB has been established in SN. Based on the analysis above, in order to achieve a better independency/isolation between LTE and NR, we propose that the DRB ID for the DRB established in SN should be allocated by the SN itself.  
Proposal 3: For the option 4/7, the DRB ID for the DRB established in SN should be allocated by the SN itself.
Based on the proposal 3, considering one common DRB ID space will be used in LTE/NR tight interworking, one more issue need to be addressed is how to coordinate the DRB ID allocated by MN and SN within the common DRB ID space, and some kind of coordination is required over Xn interface to insure that the DRB ID allocated by MN and SN will not collide with each other.
Proposal 4: For the option 4/7, some coordination over Xn interface is required to coordinate the DRB ID used in MN and SN within the common DRB ID space, the detail can be discussed in stage3 phase.

ISSUE 3: How to understand the configuration of bearer type and bearer type change in the NGC-based LTE/NR tight interworking?
In LTE, since there is one to one mapping between E-RAB and DRB, the configuration of bearer type indicate in which bearer type the E-RAB should be served. However, in NR, since the QoS flow is introduced as the basic granularity of QoS control instead of E-RAB and multiple QoS flow from one PDU Session can be mapped to one DRB, the bearer type should be configured for each QoS flow to indicate in which bearer type the QoS flow should be served.
Proposal 5: For the option 4/7, the bearer type (i.e. MCG split bearer, SCG bearer, SCG split bearer) should be configured to SN for each QoS flow offloaded to indicate in which bearer type the QoS flow should be served.
In LTE, the original intention of bearer type change is to change the bearer type in which the E-RAB should be served, and during the bearer type change procedure, the DRB ID will remain. However, in NR, as the introduction of new QoS architecture, the QoS flow is used as the basic granularity of QoS control instead of E-RAB. And based on the proposals given above, for the option 4/7, how many DRB should be established and the DRB ID of each DRB should be determined by each node itself. So, the concept and usage of bearer type change may be updated, and some kind of QoS flow type change procedure should be introduced to enable the reconfiguration of bearer type of QoS flow (i.e.  In which bearer type one QoS flow should be served) .
Proposal 6: For the option 4/7, some kind of QoS flow type change procedure should be introduced to enable the reconfiguration of bearer type of QoS flow (i.e.  In which bearer type one QoS flow should be served) .
Since how many DRB should be established and the DRB ID of each DRB should be determined by each node itself, it is not reasonable for the MN to trigger the DRB addition/release in SN side directly. And for the case of QoS flow type change between MCG anchored bearer (i.e. MCG bearer and MCG split bearer) to SCG anchored bearer (SCG bearer and SCG split bearer), it is up to the target node to determine whether to reuse an existing DRB or establish a new DRB in target node, and for the old DRB used in the source node before the QoS flow type change, it is up to the source node to determine whether the old DRB in MN side should be released or not, depend on whether some other QoS flows are mapped on that DRB. For example, in case the QoS flow type change from MCG bearer to SCG bearer (i.e. the bearer type used for the QoS flow are expected to be changed from MCG bearer to SCG bearer), it is up to SN to determine whether to map the QoS flow to an existing DRB or establish a new DRB. And for the DRB used in MN for the QoS flow before the QoS flow type change, if after the QoS flow type change there will still be some other QoS flows mapped on that DRB, then the DRB should remain, otherwise the DRB will be released.
Proposal 7: For the option 4/7, for the QoS flow type change between the MCG anchored bearer (MCG bearer, MCG split bearer) and the SCG anchored bearer (SCG bearer, SCG split bearer), the QoS flow will be remapped to a new DRB located in the target node and it is up to the target node to determine whether to reuse an existing DRB or establish a new DRB in target node; and for the old DRB in the source node, it is up to the source node to determine whether the old DRB should be released or not.
Based on the proposal 7, it can be observed that the bearer type change between the MCG anchored bearer and SCG anchored bearer will be replaced by the combination of QoS flow remapping and DRB addition/release (the DRB addition/release is some kind of optional). However, the operation for the bearer type change between non-split bearer and split bearer is still needed. As the analysis we given in [2], we think some kind of secondary path addition/release can be introduced to process the “bearer type change” between the non-split bearer and split bearer.
Proposal 8: For the option 4/7, the QoS flow type change between the MCG anchored bearer and the SCG anchored bearer should be processed as a combination of QoS flow remapping and DRB addition/release (if needed), instead of bearer type change with DRB ID remaining. 
Proposal 9: The “bearer type change with DRB ID remaining” is only required for the change of DRB between split bearer and non-split bearer, and some kind of secondary path addition/release proposed in [2] should be considered.
Conclusion
It is proposed that RAN2 discuss and adopt on following proposals:

ISSUE 1: Which node should determine how many DRB should be established in secondary node? 
Proposal 1: For the option 4/7, it is up to MN/SN to determine how many DRB should be established in the MN and SN respectively.
Proposal 2: For the option 4/7, it is up to MN/SN to determine the mapping between DRB and QoS flow in the MN and SN respectively.

ISSUE 2: Which node should determine the DRB ID used in secondary node?
Proposal 3: For the option 4/7, the DRB ID for the DRB established in SN should be allocated by the SN itself.
Proposal 4: For the option 4/7, some coordination over Xn interface is required to coordinate the DRB ID used in MN and SN within the common DRB ID space, the detail can be discussed in stage3 phase.

ISSUE 3: How to understand the configuration of bearer type and bearer type change in the NGC-based LTE/NR tight interworking?
Proposal 5: For the option 4/7, the bearer type (i.e. MCG split bearer, SCG bearer, SCG split bearer) should be configured to SN for each QoS flow offloaded to indicate in which bearer type the QoS flow should be served.
Proposal 6: For the option 4/7, some kind of QoS flow type change procedure should be introduced to enable the reconfiguration of bearer type of QoS flow (i.e.  In which bearer type one QoS flow should be served) .
Proposal 7: For the option 4/7, for the QoS flow type change between the MCG anchored bearer (MCG bearer, MCG split bearer) and the SCG anchored bearer (SCG bearer, SCG split bearer), the QoS flow will be remapped to a new DRB located in the target node and it is up to the target node to determine whether to reuse an existing DRB or establish a new DRB in target node; and for the old DRB in the source node, it is up to the source node to determine whether the old DRB should be released or not.
Proposal 8: For the option 4/7, the QoS flow type change between the MCG anchored bearer and the SCG anchored bearer should be processed as a combination of QoS flow remapping and DRB addition/release (if needed), instead of bearer type change with DRB ID remaining. 
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