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1	Introduction
During the SI phase, the following agreements have been made regarding the capability reporting and coordination aspects for LTE/NR DC. These agreements are copied below as a reference for this discussion:
Agreements
1	From a RAN2 perspective, we aim to have an independent capability information for NR and LTE (meaning that node of one RAT does not need to look at the capabilities of the other RAT). Does not preclude that capabilities of one RAT might contain some information related to the other RAT (e.g. at least measurement capabilities)
2	RAN2 should study further how to coordinate capabilities between the UE, LTE eNB and NR gNB.

Agreements
1: RAN2 shall consider the LTE/NR tight interworking (with LTE eNB, NR gNB or eLTE eNB as a master node) for the coordination of capabilities.
2:	 We should aim to minimum the differences between the NR capability reporting across the LTE/NR tight interworking cases (NR gNB as a master node) and the standalone NR gNB case.
3	 At least some band combinations across RATs should be coordinated across the master and the secondary nodes.
4	Layer 2 buffer capabilities should be coordinated across the RATs should be coordinated across the master and the secondary nodes.
5: 	RAN2 aim for a solution where the master node and secondary node are not required to comprehend each others UE configuration.

Agreements:
1: Agree the following principle: the master node and the secondary node only need to use own RAT UE capabilities (which will include some other RAT capabilities relating to the interworking). At least for the initial configuration of interworking case these are provided on the master node RAT or from core network

Agreements
LTE capabilities changes to support EN-DC
1: LTE capabilites shall include information related to NR measurements 
2: LTE capabilites shall include support of EN-DC
3: Further changes to LTE capabilities are FFS

NR capability reporting
4: NR shall support independent capabilities reporting (this does not preclude the NR and LTE capabilities indicating dependencies in the capabilities reported)

LTE/NR capabilites dependencies to support EN-DC
5: For Type I capabilities (where the use of the capability is isolated to the RAT), no coordination is needed and the NR specific capabilities are just forwarded by the MeNB to the SgNB using LTE DC as a baseline 

Agreements
1	Type definitions are guidance for the purpose of discussion in the SI and early part of the WI phase. They will not limit further discussion and will not be captured in the specifications.

2	Type II, the use of the capability in one RAT has impacts to the other RAT, however the use of capability in one RAT is not understood by the NW side of the other RAT.  

3	Type III, the use of the capability in one RAT has impact to the other RAT, and the use of capability in one RAT is understood by the NW side of the other RAT. 

4:	Some capabilities (e.g. RF capability) are coordinated using Xx and involve a reconfiguration of the UE. The configuration of the UE does not exceeds its capabilities.

5:	Some capabilities (e.g. buffer size) are coordinated using Xx and will not involve a reconfiguration of the UE. The ongoing operation of the network does not exceed the UEs capabilities

3: Further changes to LTE capabilities are FFS

In this document, we aim to discuss potential structure of the LTE/NR DC capability signalling by listing a few options and comparing them.
2	Background
The UE capability may be broadly categorized into the following sub-groups:
· RF capabilities (Band combinations and capabilities that are per band combination)
· PHY capabilities (Receiver, MIMO and TM capabilities, feedback, codebooks etc.)
· Protocol-specific capabilities (MAC/RLC/PDCP based capabilities)
· Measurement specific capabilities
· Feature specific capabilities
· UE category indication
· Inter-RAT capabilities (e.g. frequency bands supported by inter-RAT)
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Figure 2-1: Joint LTE-NR capabilities
A simple illustration of the LTE/NR capabilities is shown in Figure 2-1 which is true for any LTE/NR DC (LTE or NR as the master). The overlap in the picture refer to the shared capabilities between LTE and NR.
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Figure 2-2: Separate per-RAT capabilities
In Figure 2-2, a per RAT view of the DC capabilities are shown in a manner that is easy to perceive. The joint LTE-NR capabilities at least contain the following parts:
· LTE L1/L2 restrictions for LTE/NR DC
· Subset of LTE band combinations that will be allowed for LTE/NR DC
· NR L1/L2 restrictions for LTE/NR DC
· Subset of NR band combinations that will be allowed for LTE/NR DC
· Joint restrictions across both the LTE and NR
Observation 1: There are 2 options for capability structuring; 
- Option 1: Separate container approach - joint signalling
- Option 2: Tagging approach - no extra container, distributed signalling
	Option
	Pros
	Cons

	Separate container approach
	(+) Information is collected at one place and easy to maintain and possibility to extend.
(+) Container is sent by UE upon request (based on LTE).
	(-) Repetition of information, quickly grows in size.
(-) Each RAT needs to have the ability to comprehend the full container and its modifications every release.

	Tagging approach
	(+) Tagging allows capabilities to remain within respective RAT but allows clear linking.
(+) Tagging also allows new attributes to be linked to capabilities (e.g. information that assists a RAT to help in making a choice of a particular configuration combination).
(+) Capability reporting structure size is much smaller due to tagging.
(+) A size optimized version for RAT more capability information in NR (to optimize size within LTE). 
	(-) Information is spread out.



Observation 2: The approach of tagging capabilites (for band combinations) allows capability details to remain within the RAT while allowing clear linking.
Observation 3: Some duplication in signalling is needed in both the options:
· For Option 1, the information would have to be duplicated leading to large amount of signalling and clear size increase.
· For Option 2, for independent LTE & NR containers, duplication is required for linking the information together as well as LTE/NR specific restrictions for each combination.
Observation 4: Embedding the LTE/NR DC capabilities within the LTE and NR capabilities seems more promising.
4	Conclusion
In this contribution, we have briefly analysed two options for capability reporting for LTE/NR DC. Even though both the approaches have some relative merits and demerits, the Option 2 which relies on linking capabilities seems promising for capability signalling from the viewpoint of reduced size and greater flexibility. Hence, embedding the LTE/NR DC capabilities within the LTE and NR capabilities seems more promising. Based on the discussion, we propose the following:
[bookmark: _GoBack]Proposal 1: Allow signalling of the LTE/NR DC capabilities by linking the capabilities using indices.
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