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1. Introduction
This paper discusses follow up points to the discussion held in email discussion [95-30] on UE Capability and Radio Configuration coordination for NR-LTE DC tight interworking.
2. Discussion
During email discussion [1] discussing UE Capability and Radio Configuration coordination for NR-LTE tight interworking (mainly DC), several solutions for coordination were presented. However at this stage it is difficult to understand each solution and the difference between them, since the explanation is mainly on how to signal the coordination, and there was no example on how to handle the actual capability, e.g., how a capability is divided between the RATs.

We think that the solutions presented in the email discussion can be categorized into the following 2 solution categories:

1. UE based UE-Capability coordination
In this solution the UE decides the split of UE Capability for NR and LTE.

This include includes solution 4.1 (UE based-No Coordination), 4.2 (UE SET), 4.7 (Criterion based negotiation) in [1]. Solution 4.7 is included since it is understood that the criterion exchange is to help the NW to optimize the radio configuration.
2. NW based UE-Capability coordination
This include solution 4.3 (ASN.1 based), 4.4 (Coordination Container/Common Across RAT), 4.5 (Semi static capability), 4.6 (Common Capability across RATs) in [1]

Let us assume the result of the coordination is as follows: 
· LTE UE-Capability for DC – UE Capability that is used by LTE when performing UE Radio Configuration in LTE when LTE-NR DC is performed, and 
· NR UE-Capability for DC– UE Capability that is used by NR when performing UE Radio Configuration in NR when LTE-NR DC is performed
Assuming that LTE-DC is taken as baseline, it would be beneficial if the MN can perform SN (SCG Scell) selection and addition in similar manner as MeNB selecting SeNB (SCG Scell), e.g., the MN should be able to decide which cell in SN that, in combination with NRUE-Capability for DC, would provide a certain expected throughput performance. In order to allow this, MN should at least be able to understand /see the following NR-UE Capability for DC, taking all LTE features up to Rel-13 as examples: 

· Number of supported MIMO layer

· Supported band combination

· Supported bearer type

· Supported CSI processes
· eBF\FD-MIMO parameters defined per band per band combination
Proposal 1: 
Irrespective of the coordination solution, MN (LTE MeNB) should be able to see the following (NR) UE-Capability for DC:

· Number of supported MIMO layer

· Supported band combination

· Supported bearer type

· Supported CSI processes
· eBF\FD-MIMO parameters defined per band per band combination

UE based UE-Capability coordination vs NW based UE-Capability coordination
The main advantage with UE based UE-Capability coordination solution is that from UE perspective the separation of LTE portion and NR portion of a certain capability e.g., Maximum number of DL-SCH(UL-SCH) transport block bits received within a TTI, can be quite static and straight forward. This would be quite simple for UE implementation. The NW will follow the value reported by the UE for each RAT. One may argue that the disadvantage of this solution is that the NW may not be able to use the all the UE capability to a maximum extent. However, we think that proposal 1 would help minimize this problem.
On the other hand, with NW based UE-Capability coordination, there are some difficulties to split the UE Capability. Taking “Maximum number of DL-SCH (UL-SCH) transport block bits received within a TTI” as example, in LTE-DC, it is the understanding that the MeNB is the one that splits this capability between SeNB and itself. This is possible because MeNB and SeNB are of the same RAT (LTE) that applies the same numerology, however, in LTE-NR tight interworking, it may be difficult for the MN to do this since it means the MN (LTE) need to understand NR specification. For instance, NR would support the different TTI length than that of LTE. It would be cumbersome to split the maximum number of DL/UL-SCH transport block bits within a TTI between LTE and NR supporting different TTI length. Furthermore, even if the NW is able to split this, the UE needs to dynamically adjust its L2 and soft buffer portions for LTE and NR according the split decided by the NW. This dynamic adjustment would also be complicated given that LTE and NR supports different numerologies and L2 parameters related to HARQ operations. Considering this point, NW based coordination may result in incurring complexity not only to the NW but also to the UE. At this stage, the solution presented in 4.3, 4.4, 4.5, 4.6 did not clarify how they can solve this problem, from NW and UE perspective. We think this point need to be discussed prior to the signalling/container discussion. 
Observation:  
NW based UE-Capability coordination solution should clarify how the UE Capability can be split, from both UE and NW perspective.
Proposal 2: 
UE based UE-Capability coordination is taken as a base line. Further optimizations to allow network to use total UE Capability in an optimum manner can be further discuss.
Optimizing the split of total UE Capability
To simplify the split of LTE-NR Capability and at the same time to allow optimized total UE Capability in the NW, one way is to specify the LTE UE-Capability for DC and NR UE-Capability for DC which are different from the UE Capability for LTE or NR for single RAT connection. In this way, the specification can ensure that the total of LTE UE-Capability for DCand NR UE-Capability for DC would sum up to the maximum capability that the UE could have for LTE-NR DC case. Assuming that the MN (LTE MeNB) could understand at least the NR UE-Capability for DC as proposed in proposal 1, and SN respects the request of MN as much as possible, the expectation is that the SN would provide an optimum UE Configuration for NR within the scope of NR UE-Capability for DC and the MN may not need to understand this configuration.
The following figure illustrates the above proposal.
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Figure 1: UE based UE Capability coordination by defining LTE (NR) UE Capability for DC 

Proposal 3:
To consider defining LTE UE-Capability for DC and NR UE-Capability for DC which are different from the UE Capability for LTE or NR for single RAT connection as a way for UE Capability coordination.
3. Summary and Proposal
The paper discussed some follow up points that need to be clarified in UE Capability and Radio Configuration coordination. The following were observed and proposed:
Observation:  
NW based UE-Capability coordination solution should clarify how the UE Capability can be split, from both UE and NW perspective.
Proposal 1: 
Irrespective of the coordination solution, MN (LTE MeNB) should be able to see the following (NR) UE-Capability for DC:

· Number of supported MIMO layer

· Supported band combination

· Supported bearer type

· Supported CSI processes

· eBF\FD-MIMO parameters defined per band per band combination

Proposal 2: 
UE based UE-Capability coordination is taken as a base line. Further optimizations to allow network to use total UE Capability in an optimum manner can be further discussed.
Proposal 3:
RAN2 to consider defining LTE UE-Capability for DC and NR UE-Capability for DC which are different from the UE Capability for LTE or NR for single RAT connection as a way for UE Capability coordination.
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