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1 Introduction

In RAN2-97bis and RAN2-98, the capability design for LTE-NR DC has been agreed as below:
Agreements from RAN2-97bis
1:
NR Capability is defined as the UE capability container for NR to include all NR specific capabilities required for the standalone operation.

1a:

The capabilities for CA/DC within NR are reported, if supported, in the NR Capability.

FFS Whether LTE/NR DC specific capabilities requiring coordination between eNB and gNB are included in NR-Capability or LTE Capability or a new LTE/NR-Capability container.

3:
The eNB/gNB should be able to retrieve NR Capability, LTE/NR-Capability (if agreed) and LTE-Capability depending on the NSA/SA operations.

4:
In case of LTE-NR DC/MC, the master node should be able to forward LTE/NR-Capability (if agreed) and the secondary RAT specific capability (NR-Capability or EUTRA-Capability) to the secondary node within “SCG-ConfigInfo” (The IE name for LTE-NR DC/MC is TBD).
RAN2-98：Agreements for capability coordination for EN-DC and NG-EN-DC

1:
For each LTE BC in the UE capabilities at least the possible NR frequency bands that can operate with this LTE BC should be visible to the LTE MN.

In this contribution, we will further discuss the capability design for LTE-NR DC.
2 Discussion 
In the email discussion  [98#29][NR] Capability coordination, Rapporteur proposed to  use LTE DC bandcombination based coordination as baseline, and most companies agreed the dependency between LTE and NR for baseband capability. 
Based on the email discussion report, we propose when UE reports the capability to the master node, the UE capabilities of the supported bands and band combinations in the secondary node should be added into the UE capability in the master node directly.
Proposal 1: introduce exact band combination between LTE and NR band in one specification (the exact band combination is known by other RAT).
If proposal 1 is agreed, it could be expected that there will be many band combination duplications between the LTE capability containers and NR capability container. For example the band combinations reported for LTE may be repeated in the NR capability container for ENDC capability report. And vice versa for the band combinations reported for NR. One way to reduce the duplication is to introduce a common LTE/NR-Capability container which could be reported only requested by the network. And the EN-DC capability container could be understood both by LTE and NR as shown in the following figure:
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Figure1 ENDC capability report
In the ENDC capability container, the EN-DC capability could be reported similar as LTE DC capability which is reported per band combination. In such way, duplication of the inter-RAT band combination in NR and LTE capability container could be avoided.
Proposal 2: introduce separate ENDC capability container to report the capability of ENDC. 
Proposal 3: the ENDC capability is report based on LTE-NR band combination. 
It could be expected that there will still have many duplicated band combination for ENDC to report different MIMO/CSI capability, UL/DL capability combination, subset carrier combination for the same ENDC band combination. The similar issue also exists in the NR standalone capability design as discussed in [2]. In [2], per UE CSI/MIMO maximum capability (for example the total MIMO/CSI capability and maximum MIMO/CSI capability per CC) is proposed to be supported in NR to reduce the number of band combination reported for carrier aggregation scenario.  The similar mechanism could be applied to EN-DC band combination design to reduce the number of required band combination.
Proposal 4: The mechanism to report LTE NR band combination for ENDC could be further improved based on the discussion for NR standalone capability design. 
3 Conclusion
In this contribution, we discussed the possibility for capability design for LTE-NR DC, and propose:

Proposal 1: introduce exact band combination between LTE and NR band in one specification (the exact band combination is known by other RAT). 
Proposal 2: introduce separate ENDC capability container to report the capability of ENDC. 
Proposal 3: the ENDC capability is report based on LTE-NR band combination. 
Proposal 4: The mechanism to report LTE NR band combination for ENDC could be further improved based on the discussion for NR standalone capability design. 
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