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1 Introduction

RAN2 #94 in the control plane tight interworking aspect, FSS points were listed for next meeting [1]:

-
Is ASN.1 generated by one node transparent (no necessity for the master to understand the ASN.1 generated by the secondary) to the other node?

-
Can NR and LTE generate final RRC messages?

-
Can secondary send messages directly to UE over the secondary radio (e.g. an SRB on the secondary)

-
Can messages generated by master node can be transported over the secondary radio.

-
Can a single message generated by master/secondary node can be transported over both master and secondary radio.

-
UL cases also to be considered.

Different models of transparency were raised during the email discussion “C plane aspects for tight interworking”. In this contribution we analyse the impacts that shall be considered for the transparency and the coordination between LTE and NR in tight interworking scenario. 

2 Discussion
2.1 UE capability related parameters and radio specific parameters
In the LTE-NR tight interworking scenario the Master and the Secondary operate in different RATs. Considering that LTE and NR support different numerologies and may operate on different frequency bands, the LTE and NR may be implemented in individual modules of a UE. LTE and NR modules may have independent radio specific configuration (e.g., subframe size, max DL/UL TB size per TTI, band combinations) but share some UE capability (e.g., the limitation of max Tx power, CA combinations).
The radio specific configuration is RAT dependent and is not expected to impact the other RAT. There is no need for a RAT to understand or inspect the radio specific configuration of the other RAT. Therefore, the radio specific parameters and the configuration of these parameters could be transparent to the other RAT. 

When the configuration relates to the UE capability that is shared by two RATs, the configuration shall be carefully ensured neither exceed the capability of the UE nor affect the execution of the other RAT to avoid unexpected UE behavior. 
The UE capability related parameters could be separated from the radio specific parameters, only the configuration of UE capability related parameters need coordination of LTE and NR in some form.
Observation 1: UE capability related parameters could be separated from the radio specific parameters. For LTE-NR tight interworking, only the configuration of UE capability related parameters need the coordination of LTE and NR.
Proposal 1: For LTE-NR tight interworking, radio specific parameters could be transparent to the other RAT. Only UE capability related configuration needs the coordination of LTE and NR.
2.2 Analysis of transparency model alternatives
There were 4 alternative models of transparency raised in the email discussion of C Plane aspects for tight interworking. We’d like to analyse the pros and cons of the alternative from the following viewpoints:

· Coherence of LTE and NR specs: The dependency on the development of LTE and NR specifications. Higher coherence would impair the independent evolution of LTE and NR.
· Impact to XN2 interface specification: The specification effort needed for XN2 interface messages and procedures.
· Uu interface signalling overhead: Signalling over the Uu interface for the coordination of LTE and NR configuration.
· XN2 interface signalling overhead: Signalling over the XN2 interface for the coordination of LTE and NR configuration
· UE side cross-layer interaction for the configuration: The coordination of LTE and NR configuration requires the interaction of RRC and other protocol(s).
· Forward compatibility: Compatibility with future design. High forward compatibility means less possible effort required to comply with the future design.   
The analysis of the 4 alternative models:
A) SCG configuration is transparent to MCG. Any coordination necessary is done using XN2 signalling
There is no dependence between LTE and NR development. The configuration of UE capability related parameters are coordinated by fields of XN2 messages and the MCG and SCG would understand the configuration of each other upon receiving XN2 messages. There may need additional XN2 interface interaction between MCG and SCG for coordination which is FFS.  
MCG can validate and endorse the configuration sending to a UE, there is no UE side cross-layer interaction to validate the configuration. 
FFS what information should be carried in the fields of XN2 messages.

B) SCG configuration is always understood by MCG and vice versa (similar to LTE DC)
NR and LTE adopt the same ASN.1 or at least LTE comprehends the NR ASN.1. Though the MCG can validate and fully endorse the configuration for UE without additional messages or UE side cross-layer information exchange for coordination, this approach may impair the independent evolution of NR and LTE. The impact to future compatibility is also negligible.
C) Parts of the SCG configuration is transparent to MCG
For this approach we assume that MCG can understand and inspect parts of the SCG configuration (e.g., the configuration of UE capability related parameters) while keeping other parts of the SCG configuration transparent (e.g., the radio specific configuration). 
This approach has the advantage that MCG can validate and endorse the configuration for UE without additional messages or UE side cross-layer information exchange for coordination. 
FFS which part of SCG configuration should not be transparent.  
D) Coordination is done in UE with optional additional coordination in network

Based on the received configuration a UE is responsible for the coordination of the configuration. Either UE feedback approach or hard-split approach, signalling for LTE and NR coordination is needed. 
Additional signalling over Uu or XN2 interface is FFS.  Signaling overhead is FFS.
The pros and cons of each alternative model is shown in the following table.
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Table 1.
Observation 2: The impacts of the 4 alternative models are shown in Table 1. Model B (SCG configuration is always understood by MCG and vice versa) might impair independent development of LTE and NR, also might impair forward compatibility. 
Proposal 2: Take Table 1 into account for transparency between LTE eNB and NR NodeB. Exclude Model B (SCG configuration is always understood by MCG and vice versa) to benefit independent evolution of LTE and NR.
2.3 Alternatives of the coordination for LTE-NR tight interworking 
Considering transparency is necessary for independent evolution of LTE and NR, coordination is important to ensure the configuration from RAN to UE won’t exceed UE capability. The coordination of configuration could be performed by MCG alone, or based on XN2 information exchange, or performed by UE. 
For LTE-NR tight interworking, the configuration applied by UE shall comply with UE capability. The coordination should be efficient and the latency of coordination should be reduced. Therefore a coordinator which is responsible for the coordination of the final applicable configuration is necessary. 

The possible approaches for the coordination of configuration could be categorized to 2 alternatives:
Alternative 1: The coordination is dominated at the MCG
In this alternative, XN2 interface is required to carry information to support coordination. By the information carried in the fields of XN2 message, the MCG can understand and endorse the SCG configuration is valid.

The specification effort of the information carried over XN2 interface is FFS.
Alternative 2: The coordination is dominated at the UE
In this alternative, UE is capable of LTE and NR ASN.1 that the UE can coordinate the configuration for LTE and NR based on UE capability. However, additional signaling might be necessary to feedback UE decision or to negotiate the configuration with RAN. Though singalling overhead would increase, at least the UE rejection mechanism and hard-split capability could be considered
Observation 3: The coordination for LTE-NR tight-interworking can be categorized into 2 alternatives: 

· Alternative 1: The coordination is dominated at the MCG
· Alternative 2: The coordination is dominated at the UE
Proposal 3:
It is proposed RAN2 to discuss on whether the coordination is dominated at the anchor or the UE.
3 Conclusion

Based on the above, RAN2 is proposed to discuss the following:

Observation 1: UE capability related parameters could be separated from the radio specific parameters. For LTE-NR tight interworking, only the configuration of UE capability related parameters need the coordination of LTE and NR.

Proposal 1: For LTE-NR tight interworking, radio specific parameters could be transparent to the other RAT. Only UE capability related configuration needs the coordination of LTE and NR.
Observation 2: The impacts of the 4 alternative models are shown in Table 1. Model B (SCG configuration is always understood by MCG and vice versa) might impair independent development of LTE and NR, also might impair forward compatibility. 
Proposal 2: Take Table 1 into account for transparency between LTE eNB and NR NodeB. Exclude Model B (SCG configuration is always understood by MCG and vice versa) to benefit independent evolution of LTE and NR.
Observation 3: The coordination for LTE-NR tight-interworking can be categorized into 2 alternatives: 

· Alternative 1: The coordination is dominated at the anchor

· Alternative 2: The coordination is dominated at the UE

Proposal 3:
It is proposed RAN2 to discuss on whether the coordination is dominated at the anchor or the UE.
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