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1 Introduction
In RAN2#97 meeting, RAN2 discussed the capability issue and agreed:
Agreements:

1: following issues should be considered in NR design (e.g. capabilities) with general solution:


Issue 1: Hardware sharing between NR and other things, e.g. WLAN, BT, GPS, etc 


Issue 2: Interference between NR and other things, e.g. WLAN, BT, GPS, etc; 


Issue 3: Exceptional UE issues (e.g. overheating problems)

2: The UE radio access capabilities are static and the change is just to temporarily (e.g. under network control) limit the availability of some capabilities, e.g. due to hardware sharing, interference or overheating. 

FFS To which capabilities it may apply and how the limitation is expressed to the gNB.

3: The temporary capability restrict should be transparent to the NG core, i.e. only static capability is stored in the NG core.

4: The UE signals the temporary capability restriction request to the gNB.

In past meeting, the model id based solution for reducing signalling overhead and storage requirements was discussed [3]. But some problems were raised for this solution and it could be discussed again at future meeting [4]. In this paper, we will further discuss the UE static access capability.
2 Discussion
2.1 LTE capability mechanism
In LTE, MME obtains and stores the UE access capability after the UE has attached to the network. When the UE enters the connected state again, the MME sends the access capability to the eNB, which benefits for radio signalling saving. The related procedures are as below:
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Figure 1: UE access capability obtaining procedure in LTE
2.2 UE capability consideration for NR
RAN2 agreed that UE access capability can be divided into two parts: static capability and temporary capability restrict. Only static capability is stored in NG core and temporary capability restrict is unseen to the NG core. As known, UE access capability is very large. In order to reduce the radio signalling overhead, it has been agreed that the NG core stores the static access capability. Similar to LTE, UE should send the statics access capability to the gNB only when the gNB request it.

Proposal 1: LTE UE capability obtaining mechanism is used as the baseline for NR static capability, e.g. the UE sends the statics access capability to the gNB only when the gNB requests it, upon handover the static access capability is sent to the target gNB via handover preparation message.
In LTE, one issue was discussed that is the UE access capability storage consumes too much memory of the MME and the MME may have not so big memory. Besides the CN, the gNB needs to store UE capability for active and inactive UEs. Considering that NR needs to support much more users than LTE, the UE access capability storage problem may be more serious in LTE.
Although there are plenty of UEs, all the UE shares limited number UE access capability. Even different phone model may have same access capability because they may use the same baseband chipset. Therefore, one possible solution is to introduce common access capability set and not store separate UE access capability for each UE any more. One index in each UE context can point to its access capability in the common set. The method is applicable for both the gNB and NG core. 
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Figure 1. Common access capability set
When the gNB/NG core receives one UE static capability, the gNB/NG can check whether same access capability exists in the common capability set, e.g., via byte stream comparison. If exist, the network only needs to setup one index to the common set. Otherwise, add the new access capability into the common capability set, and then setup the index to the common set.
Observation 1: Common access capability set method can be used to resolve the huge storage load problem in NG CN or gNB.

In past meeting, a model id based solution for reducing signalling overhead and storage requirements was discussed [4]. But some problems were raised for this solution: it is difficult to find a unique identifier to work in all cases and how to work with network request BC signalling solution.
For this case, the common access capability set method can be considered to solve the problems. After receiving the UE static capability, the network can send an index which indicates the common set of UE capability stored in the network to the UE. It is valid in a certain area, e.g. PLMN scope or TA area. If a UE obtains this information, it can store and report it to the network when accessing the network next time within the same PLMN. Thus the reporting signalling can be also reduced for the UE.
In some cases, different UEs may have variable capability in some aspects. Then these capabilities can be stored separately with other common static access capability for a UE. The network will control this and send the related index to the UE. 
Proposal 2: The network allocates index of common access capability set to a UE (the index will be same if the UE capability is same for different UEs), and UE should report its index to the network to reduce signalling overhead if the allocated index is valid.
3 Conclusion

In this paper we discuss the UE static access capability and propose:
Proposal 1: LTE UE capability obtaining mechanism is used as the baseline for NR static capability, e.g. the UE sends the statics access capability to the gNB only when the gNB requests it, upon handover the static access capability is sent to the target gNB via handover preparation message.

Observation 1: Common access capability set method can be used to resolve the huge storage load problem in NG CN or gNB.

Proposal 2: The network allocates index of common access capability set to a UE (the index will be same if the UE capability is same for different UEs), and UE should report its index to the network to reduce signalling overhead if the allocated index is valid.
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