3GPP TSG-RAN WG2#97
R2-1701852
Athens, GREECE, 13th - 17th February 2017
Agenda Item:
10.2.2.7
Source: 
Huawei, HiSilicon
Title: 
Consideration on NR UE capability
Document for:
Discussion and decision
1 Introduction
In the past ad-hoc meeting, the following agreements on general UE capability were achieved:
Agreements:

1: The UE reports its UE capability at least when the network requests.

2
The gNB can request what capabilities for the UE to report (e.g. similar band and band combination requests in LTE). Details to be finalised in stage 3.

=>
Future contributions on this topic should identify some specific use cases that are intended to be addressed. When use cases are acknowledged then more details of the mechanisms can be discussed.

In this paper, we will continue to discuss the general capability handling mechanism based on the above agreements.
2 Discussion
In LTE, the change of UE E-UTRAN radio access capabilities requires the UE to detach and then re-attach to the system. In LTE, due to hardware sharing with other system, e.g. WLAN, or interference issue between LTE and other systems, .e.g WLAN, BT, GPS, etc, IDC mechanisms were introduced. If networks configure the IDC mechanism to the UE, the UE is allowed to indicate IDC problem to the network. If the problem cannot be solved, the UE may use detach/attach to update the capability. In addition, overheating problem is identified; Solution is needed to solve this problem. In summary, for LTE following issues have been identified:
· Issue 1: Same hardware sharing between LAA and WLAN; (IDC solution)
· Issue 2: Interference between LTE and other systems, e.g. WLAN, BT, GPS, etc; (IDC solution)
· Issue 3: Overheating problem; (solution is needed)
· Issue 4: WLAN MAC address and band change (RAN2 agreed not to solve this problem since it is rare case)
For NR, above issues may still exist, we would prefer to solve issue 1,2 and 3 in NR with general solution.

Proposal 1: following issues should be considered in NR capability design with general solution:

· Issue 1: Same hardware sharing between LAA and WLAN;

· Issue 2: Interference between LTE and other systems, e.g. WLAN, BT, GPS, etc; 

· Issue 3: Overheating problem;
In fact, generally UE radio access capabilities are static and not changed from certain perspective. The change is just the occupancy of some sharing capabilities, not capability itself. Note that the “occupancy” does not only include direct hardware occupancy, also includes the cases making certain capability not well working, e.g. overheating or interference.
Proposal 2: The UE radio access capabilities are static and the change is just the occupancy of some sharing capabilities, e.g. due to hardware sharing, interference or overheating.
In LTE, UE capability information is stored in MME and MME provides UE capability information to the eNB when the UE goes to connected mode. We assume that the NG core needs to store the UE access capabilities as in LTE. However, the NG core just stores, but not uses the UE access capabilities, therefore the NG core is not necessary to know the occupancy of sharing capability, which can decrease the impact to the NG core and reduce the signalling overhead.

Proposal 3: The change of access capability occupancy should be transparent to the NG core, i.e. only static capability is stored in the NG core.
The gNB needs to care about the occupancy of the UE capabilities, i.e. the gNB needs to decide the UE’s configuration based on the UE capabilities and capability occupancy. Therefore, if certain sharing capability is occupied or freed, the UE should report the information to the gNB timely. The procedure is shown as in figure 1 below.
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Figure 1: Report of UE capability occupancy

Proposal 4: For the sharing capabilities, the UE should report the change of access capability occupancy to the gNB.
Proposal 4 bis: capture figure 1 in the TR.
As discussed in LTE, both RAN and Core network have storage problem since the UE capability is not fixed. The recommendation from RAN2 to SA is that the maximum size of UE capability is 8188 bytes which is the maximum size we can have in PDCP. Considering the RAN and CN will support more and more UEs, we should consider whether the maximum size of NR capabilities should be same as LTE, i.e. 8188 bytes, or whether we can reduce the maximum size of NR capabilities which need to be stored in RAN and CN.
Proposal 5: Study whether new mechanism is needed to reduce the maximum size of NR capabilities which need to be stored in both RAN and CN.
3 Conclusion

The paper discusses the general UE capability mechanism and we propose:

Proposal 1: following issues should be considered in NR capability design with general solution:

· Issue 1: Same hardware sharing between LAA and WLAN;

· Issue 2: Interference between LTE and other systems, e.g. WLAN, BT, GPS, etc; 

· Issue 3: Overheating problem;

Proposal 2: The UE radio access capabilities are static and the change is just the occupancy of some sharing capabilities, e.g. due to hardware sharing, interference or overheating.
Proposal 3: The change of access capability occupancy should be transparent to the NG core, i.e. only static capability is stored in the NG core.
Proposal 4: For the sharing capabilities, the UE should report the change of access capability occupancy to the gNB.
Proposal 4 bis: capture figure 1 in the TR.
Proposal 5: Study whether new mechanism is needed to reduce the maximum size of NR capabilities which need to be stored in both RAN and CN.
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