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1   Introduction
In RAN2 #95 meeting, there were some agreements on UE capability:
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.

In this contribution, the UE capability coordination will be discussed in details and some proposals will be provided. 
2   Discussion 
Before the discussion of how to coordinate capabilities, the purpose of coordination should be clarified. In our understanding, the purposes include:
· To ensure the configuration of LTE and NR will not exceed UE capability

· To make the allocation of data packets between LTE and NR reasonable
In LTE DC, the capabilities of UE are shared between MeNB and SeNB and the MeNB is responsible to coordinate the shared capabilities. Take the coordination mechanism in LTE DC as a baseline, the following capabilities should be discussed.
- RF carrier/Band combinations

The RF design in UE side is not specified and it is left up to UE implementation. In general, one RF will be able to support more than one band, however, it can only work at one band at the same time. If the RF supports both LTE and NR bands, the related LTE bands and NR bands will not able to be used simultaneously. To avoid the mismatch between LTE and NR configuration, the band combination coordination is necessary.
- Maximum number of DL-SCH/UL-SCH transport block bits received within a TTI
- Total number of DL-SCH soft channel bits

The above three capabilities of UE are related to the MAC layer. In LTE DC, the UE MAC is multiplexed between MCG and SCG, i.e., TB size received within a TTI and the number of soft channel bits are shared for master and secondary links. However, since the LTE and NR are two different RATs, it is reasonable to assume there will be two set of protocol stacks, especially two set of MAC entities. Upon this assumption, the TB size and number of soft channel bits in LTE will be independent from that in NR and it seems not necessary to perform coordination for them.
- UE power

In LTE DC, the UE power specified in LTE is shared between MeNB and SeNB and the coordination is dominated by the MeNB. While, in LWA, LTE and WLAN define UE power separately and the coordination of UE power is not supported in LWA. With respect to the UE power in NR, similar to UMTS and LTE, it is more likely to be specified independent from that in LTE. Upon this assumption, it is feasible to not coordinate UE power between LTE and NR similar to the LWA mechanism. 
However, it should be noticed that the total power of UE is limited, if the UE works in full power both in LTE and NR, some problems will be arisen, e.g., UE consumption, radiation, etc. To reduce the impact, it seems better to coordinate the UE power between LTE and NR.
- MIMO layers

The MIMO layers supported by UE is related to the PHY layers. As we know, the AIs of LTE and NR will be totally different, so will be the design of PHY layer. In NR, to support massive MIMO, more MIMO layers should be supported and it should be noticed that the massive MIMO works at high frequency. It is assumed that the MIMO design of NR will be different from that of LTE. Upon this assumption, there is no need for NR to reuse the LTE MIMO layers. However, it is related to RAN1 work, it is appropriate to make the decision later. 
Proposal 1: Band combination should be coordinated between LTE and NR.
Proposal 2: RAN2 should discuss whether the UE power should be coordinated between LTE and NR.
It should be noticed that the above discussed capabilities are related to the first purpose listed, i.e., to ensure the LTE and NR configuration will not exceed UE capability. However, there are others should be considered from the perspective of the second purpose. Considering the split bearers, it is up to the master to split how many data packets to the secondary. The master decision could be made based on the flow control information, while, before that, the master should be aware of what the UE will experience under the secondary. To achieve this purpose, the data rate UE could reach can be coordinated. This data rate could be evaluated by the secondary and it could either per bearer or per UE. The details should be discussed in RAN2.
Proposal 3: RAN2 should discuss whether the data rate the UE could reach under the secondary should be coordinated.
As proposed in [1], to ensure the configuration is applicable, the master should understand the secondary configuration. Based on this assumption, the UE capabilities of LTE and NR can also be understood by each other at least for those that the coordination is needed. According to the discussion above, the band combination should be coordinated between LTE and NR and the coordination could be performed in the similar way as LTE DC, i.e., the master could transmit the UE band combination capability and the master band configuration to the secondary. Based on the received information, the secondary could generate its own band configuration for UE and transmit it back to the master. But it should be noticed that the master should not need to modify or add to the secondary configuration as agreed in last RAN2 meeting, and this is different from the LTE DC. The details are provided in Figure 1. 
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Figure 1: UE capability coordination for LTE-NR tight interworking

Proposal 4: UE capability coordination for LTE-NR tight interworking should be performed in the similar way as LTE DC.
3   Conclusion
In this contribution, we discuss the UE capability coordination and have the following proposals:
Proposal 1: Band combination should be coordinated between LTE and NR.
Proposal 2: RAN2 should discuss whether the UE power should be coordinated between LTE and NR.
Proposal 3: RAN2 should discuss whether the data rate the UE could reach under the secondary should be coordinated.

Proposal 4: UE capability coordination for LTE-NR tight interworking should be performed in the similar way as LTE DC.
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