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1. Introduction
The following basic procedures are to be supported by Xn interface, in order to enable NR-LTE Tight Interworking:
Dual Connectivity Procedures supporting option 4/4a and 7/7a: 
-
Secondary Node Addition

-
Secondary Node Modification (Master node initiated)

-
Secondary Node Modification (Secondary node initiated)

-
Secondary Node Release (Master node initiated)

-
Secondary Node Release (Secondary node initiated)

Above procedures are inherited from legacy LTE DC framework, where MeNB can well understand the UE configuration and actual capability consumption on SeNB side. However, in NR-LTE Tight Interworking context, the Master Node may not be required to understand the UE configuration on Secondary Node side, hence there could be potentially new procedures for UE capability coordination (e.g. dynamic) over Xn and Xx interfaces. Note: it has been assumed by RAN3 that Xx interface shall be realized on top of X2 interface, so we shall only use X2AP instead of XxAP below. In this contribution, we shall discuss more about the impacts of UE capability coordination on Xn and X2 interfaces.
2. Discussion
Taking EN-DC Option3 for example, whenever MeNB wanna add up one Secondary gNB (SgNB) for tight interworking, MeNB has consumed some part of UE capability, so the leftover part of UE capability can be used by SgNB. However, SgNB cannot understand UE configuration with MeNB, so it cannot derive out the leftover part of UE capability. This requires MeNB to provide explicit info related to leftover part of UE capability, so that SgNB won't get oversized or too conservative at configuring SCG.
Observation 1: Master Node should provide Secondary Node with explicit info related to already occupied or leftover part of UE capability.
Similarly, whenever SgNB is not satisfied and wanna update its UE configuration on SCG, either more or less UE capability will be consumed on SgNB side, but MeNB cannot understand the actual UE configuration with SgNB, so MeNB cannot derive out the leftover part of UE capability. This requires SgNB to provide explicit info related to leftover part of UE capability, so that MeNB won't get oversized or too conservative at reconfiguring MCG.
Observation 2: Secondary Node should provide Master Node with explicit info related to already occupied or leftover part of UE capability.
Per online discussion at RAN2-ad-hoc in Spokane, majority companies believe that Secondary Node should be allowed to ask for more UE capability from Master Node when necessary, e.g. wanna increase number of CCs or L2 buffer size; hence XnAP and X2AP procedures should support conveying such requirement/requests.

Observation 3: Secondary Node should be allowed to provide Master Node with explicit info related to “Require for more or less UE capability on SCG”
Although RAN2 is still discussing the details about UE capability coordination, in terms of definition and mechanisms, from RAN3 viewpoint, it is much easier to achieve such UE capability coordination over Xn and X2 interface during most MCG/SCG addition/modification/release process, then the UE capability info for either occupied or leftover part can be carried in associated messages, as they have been so done in legacy DC operation. The associated benefits compared with air based UE capability coordination are as follows:
· Less signalling over the air interface;
· Potential shorter latency for MCG/SCG modification;

· More reliability/robustness due to higher reliability of NW interfaces.
Proposal 1a: Xn and X2 interfaces should support UE capability coordination for NR-LTE tight interworking, including notification info and requesting for some of the UE capabilities. The UE capability info for either occupied or leftover part should be at least carried in XnAP/X2AP messages similar to LTE DC case.

Proposal 1b: Whether new messages are needed and justified can be decided in WID phase.
Per latest RAN2 progress, except TYPE I, for all NR/LTE sharable UE capabilities, even before their exact definitions become clear, most companies tend to classify them into two types:

TYPE II: Static-Splitable capabilities such as total number of supported CCs, band combinations, L2 buffer size etc; Those capabilities are used in relative large timing scale, so can be split in semi-static way via XnAP/X2AP/RRC messages over time between NR and LTE domain. Once the split is done, then one domain cannot consume more capability than its being allocated part; if one domain wanna consume more, then XnAP/X2AP/RRC messages for re-spit shall be involved.
TYPE III: Non-Static-Splitable capabilities such as UL total Tx Power, number of supported TBs per TTI and soft channel bits etc. Those capabilities are used in relative small timing scale, so cannot be split in semi-static way via XnAP/X2AP/RRC messages over time between NR and LTE domain, hence either under-utilization or oversized collision with UE capabilities may occur, which degrades the communication performances.
The TYPE II UE capability coordination can be done accompanied with Secondary Node Addition/Modification procedures. This is similar to legacy LTE DC case today.
Whether TYPE III UE capability coordination can be achieved with any potential new procedure can be further discussed in WID phase, but one sure thing is that XnAP/X2AP/RRC procedures cannot provide such coordination-dynamicity in the scale of TTIs, so more dynamic other methods may be expected.
Proposal 2: XnAP/X2AP procedures should support Type II Static-Splitable UE capability coordination.
Proposal 3: Whether and how Xn and X2 based procedures support Type III Non-Static-Splitable UE capability coordination can be discussed further in WID phase.
Proposal 4: To adopt the TP suggested in [2].
3. Conclusion
Proposal 1a: Xn and X2 interfaces should support UE capability coordination for NR-LTE tight interworking, including notification info and requesting for some of the UE capabilities. The UE capability info for either occupied or leftover part should be at least carried in XnAP/X2AP messages similar to LTE DC case.

Proposal 1b: Whether new messages are needed and justified can be decided in WID phase.

Proposal 2: XnAP/X2AP procedures should support Type II Static-Splitable UE capability coordination.
Proposal 3: Whether and how Xn and X2 based procedures support Type III Non-Static-Splitable UE capability coordination can be discussed further in WID phase.
Proposal 4: To adopt the TP suggested in [2].
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