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1 Introduction
In previous meetings, RAN2 discussed the UE capability signaling in NR. In this paper, we would like further discuss on this topic.
2 Discussion
In current LTE, unless request by the network, a UE can only update the UE access stratum (AS) capability by detach and re-attach procedure in non-access stratum (NAS). This is based on the assumption that the UE AS capability is static and the UE does not change the UE AS capability often. However, there are cases that the UE may need to change its UE AS capability dynamically when more functions are added. For example, for the LAA and WLAN the UE may share the same hardware (e.g. transceiver) in implementation. In the beginning, the UE may inform the network that it support LAA capability. Later the UE may turn on the WLAN by a user. Under this situation, LAA may not be used although the UE indicate it supports this, or LAA may still be supported but CA band combination in LAA may change. The only way for a UE to notify the network that the LAA capability is disabled or changed is detach and re-attach again by NAS layer. The UE may turn-on and turn-off WLAN often and this results in frequent detach and re-attach procedures. NR would support a similar operation as LAA. 
Based on the above, we think NR should support that the UE is able to dynamically update the UE AS capability without detach and attach procedures. Two options can be considered to support this. 
· Option 1: Use a NAS procedure (e.g. TAU procedure) other than detach and attach procedures to update the UE AS capability. 

· Option 2: Use an AS procedure to update the UE AS capability.
Figure 1-1 and 1-2 show the examples of option 1 and 2 respectively. 

In Figure 1-1, the UE AS layer first informs NAS layer that the AS capability changed and triggers a NAS procedure. After receiving the NAS request message from the UE, the MME sends a request message to gNB to request the gNB to enquire the UE AS capability. After receiving the UE capability enquiry message from gNB, the UE AS layer sends the AS capability to the gNB and the gNB forward the AS capability to the MME. After receiving the UE AS capability from the gNB, the MME sends the NAS response message to the UE NAS layer. If we adopt Option 1, a new procedure (e.g. UE capability update procedure) or new cause in exist procedure (e.g. introduce a AS capability update cause in TAU request) is needed.
In Figure 1-2, the UE AS layer sends the changed AS capability to the gNB directly. After receiving the updated AS capability from the UE, the gNB forward it to the MME. If we adopt Option 2, the only pain is we need allow the UE to send UE capability information message without the network’s enquiry.
Since the procedure sequences of option 1 is much complexity and we need to introduce a new message or a new cause value in NAS layer. We think the option 2 is more reasonable (lower complexity and less specification impact).
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Figure 1-1: Option1 (NAS solution)                Figure 1-2: Option2 (AS solution)
Proposal 1: Without network’s enquiry, the UE AS layer can send UE AS capability to the network by a AS procedure automatically.
According to the current LTE standard [1], there are many mandatory fields in the UECapabilityInformation message (e.g. pdcp-Parameters, phyLayerParameters and rf-Parameters in UE-EUTRA-Capability). If the UE is allowed to update an optional capability as proposal 1 by transmitting the UECapabilityInformation message, the UE needs to include all mandatory capabilities in the UECapabilityInformation message even they are not changed. The unchanged capabilities are useless for the network. We think it should be avoided to transmit unchanged capabilities in NR. Therefore, we propose all UE AS capability fields in the UE capability report message in NR should be optional. The UE only needs to include the changed UE AS capability in the UE capability report message.
UE-EUTRA-Capability ::=


SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..5),


pdcp-Parameters





PDCP-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


measParameters





MeasParameters,

Proposal 2: All UE AS capability fields in the UE capability report message should be optional. The UE only needs to include the changed UE AS capability in UE capability report message. 
The last issue is how the UE send the changed UE AS capability to the network. There are 2 alternatives:

1) The UE directly transmits the changed UE AS capability in a RRC message (e.g. UECapabilityInformation) to the network without receiving a request (e.g. UECapabilityEnquiry) from the network in RRC connected mode.

2) The UE sends a UE capability change indication to the network. The change indication is just to inform the network that the UE wants to change its UE AS capability. After receiving the UE capability change indication, the network sends a request (e.g. UECapabilityEnquiry) to UE to query the changed UE AS capability. Then the UE transmits the changed UE capability in a RRC message (e.g. UECapabilityInformation) to the network.
Alternative 1 is the instinctive way to report the UE AS capability in AS layer. The UE can update the UE AS capability immediately when the UE wants to change it. Nevertheless, the changed UE AS capability may relate to the ongoing service and should not be changed at that moment. We may need to introduce a reject message to avoid the changed UE AS capability interrupt the ongoing services (similar to UMTS system). We may also need to introduce an accept message to accept the changed UE AS capability. The UE should keep the original UE AS capability if the UE receives the reject message.
In alternative 2, the UE sends UE capability change indication to the network and then waits for the network’s response. After receiving the UE capability change indication, the gNB can enquire the UE AS capability while the related UE AS capability is allowed to change (e.g. not related to any ongoing service). If the gNB decides to let the UE change the UE AS capability, the gNB sends a UE capability enquiry message to the UE. After receiving the UE capability enquiry message, the UE sends the UE AS capability to the network. Comparing to alternative 1, the alternative 2 can avoid the unnecessary reject. However, the drawback of alternative 2 is there are more signaling exchange between UE and network that may cause more delay and waste more radio resources. 
Proposal 3: Discuss the following alternatives:
1) The UE directly transmits the changed UE AS capability in a RRC message (e.g. UECapabilityInformation) to the network without receiving a request (e.g. UECapabilityEnquiry) from the network in RRC connected mode.

2) The UE sends a UE capability change indication to the network. The change indication is just to inform the network that the UE wants to change its UE AS capability. After receiving the UE capability change indication, the network sends a request (e.g. UECapabilityEnquiry) to UE to query the changed UE AS capability. Then the UE transmits the changed UE capability in a RRC message (e.g. UECapabilityInformation) to the network.
3 Conclusion

In this contribution, we discussed UE capability signaling issues and have following proposals:
Proposal 1: Without network’s enquiry, the UE AS layer can send UE AS capability to the network by a AS procedure automatically.
Proposal 2: All UE AS capability fields in the UE capability report message should be optional. The UE only needs to include the changed UE AS capability in UE capability report message. 

Proposal 3: Discuss the following alternatives:
1) The UE directly transmits the changed UE AS capability in a RRC message (e.g. UECapabilityInformation) to the network without receiving a request (e.g. UECapabilityEnquiry) from the network in RRC connected mode.

2) The UE sends a UE capability change indication to the network. The change indication is just to inform the network that the UE wants to change its UE AS capability. After receiving the UE capability change indication, the network sends a request (e.g. UECapabilityEnquiry) to UE to query the changed UE AS capability. Then the UE transmits the changed UE capability in a RRC message (e.g. UECapabilityInformation) to the network.
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