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1 Introduction

In SA2#129 meeting, the CN overload for eLTE was discussed, and one LS was sent by SA2 as follows [1]:

In this LS, the term “option 5 enabled eNB” means a RAN node that simultaneously acts as an eNB towards an MME, and, acts as an ng-eNB towards an AMF.

SA 2 appreciates the work that RAN 2 has done to achieve the timely completion of the work on ‘option 5’ (as well as option 2).

After reviewing some of the resulting new and/or updated RAN specifications, some SA 2 delegates noticed what seems to be an important problem:

It seems that if one MME or one AMF sends an S1/N2 interface OVERLOAD start message to the ‘option 5 enabled eNB’, then there is a strong risk that the traffic served by all the MMEs and AMFs connected to that RAN node will be throttled. 

Such a situation would be unacceptable, and, if this situation does indeed exist, SA 2 would like to encourage RAN 2 to find a solution to this issue.

SA 2 would like to indicate our strong preference to not adopt a solution that requires the core networks to co-ordinate MME Code and AMF Set ID/Pointer allocation across Core Network Types.
In this contribution, we discuss the CN overload issue mentioned by SA2, and provide our proposals accordingly. 
2 Discussion

Based on SA2 specification, when AMF in gNB/5GS or MME in eNB/EPC is overloaded, following action will be taken respectively.

In TS 23.501, it is specified:
Using the overload start procedure, the AMF can request the 5G-AN node to:

a)
reject 5G-AN signaling connection (RRC Connection over 3GPP access or UE-N3IWF connection over N3GPP access) requests that are for non-emergency and non-high priority mobile originated services; or

b)
reject new 5G-AN signaling connection requests for uplink NAS signalling transmission to that AMF;

c)
release 5G-AN signalling connection where the Requested NSSAI at AS layer only includes the indicated S-NSSAI(s) in the N2 overload control message.

d)
only permit 5G-AN signaling connection requests for emergency sessions and mobile terminated services for that AMF; or

e)
only permit 5G-AN signaling connection requests for high priority sessions and mobile terminated services for that AMF;

In TS 23.401, it is specified:

Using the OVERLOAD START message, the MME can request the eNodeB to:

- reject RRC connection requests that are for non-emergency, non-exception reporting and non-high priority mobile originated services; or

- reject new RRC connection requests for EPS Mobility Management signalling (e.g. for TA Updates) for that MME;

- only permit RRC connection requests for emergency sessions and mobile terminated services for that MME. This blocks emergency session requests from UEs with USIMs provisioned with Access Classes 11 and 15 when they are in their HPLMN/EHPLMN and from UEs with USIMs provisioned with Access Classes 12, 13 and 14 when they are in their home country (defined as the MCC part of the IMSI, see TS 22.011 [67]); or.

- only permit RRC connection requests for high priority sessions, exception reporting and mobile terminated services for that MME;

- reject new RRC connection requests from UEs that access the network with low access priority;

- not accept RRC connection requests with RRC establishment cause "mo-data" or "delayTolerantAccess" from UEs that only support Control Plane CIoT EPS Optimisation.

However, there is no description about how to handle this issue when eNB connecting both EPC and AMF, i.e. eLTE case. As mentioned in SA2 LS, since eNB is connecting to two types of CN as indicated in Figure 1, it would be possible to still keep one CN type work while restrict the access or data transmission in another CN type.
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Figure 1. eLTE network architecture when overload happens
In order to solve the problem mentioned by SA2, there could be several alternatives from RAN perspective for IDLE UE and CONNECTED UE.

2.1 Handling of IDLE UE for CN Overload Issue
Based on current RAN2 specification, in order to perform the access control for some specific type of UEs or for all UEs, network could provide PLMN specific Unified Access Control (UAC) parameters. Before UE accesses to the network, UE needs to firstly check UAC, and is only allowed to access to the network if it pass the UAC check.
In our understanding, the current framework of UAC could be extended to support per CN type access control. In this case, the IDLE UE needs to check per CN type UAC based on the UAC parameters for the corresponding CN type. If the IDLE UE passes the UAC check, it could proceed with the normal connection establishment procedure to the corresponding CN. Since the UAC parameter is extended to be per CN type, different parameters could be provided to EPC and 5GS respectively, in this case, those UEs that are trying to access to the overloaded CN will be blocked.
Observation 1: RAN2 needs to have extra specification effort to support per CN type access control.
2.2 Handling of CONNECTED UE for CN Overload Issue
For CONNECTED UE, it is difficult to still rely on UAC to relieve the CN overload. Network could reject the UE access request if necessary as defined in SA2 specification. However, since in eLTE case, if one MME or one AMF sends an S1/N2 interface OVERLOAD start message to eLTE eNB, it doesn’t mean the CN node in another system is overloaded.  Therefore, network could move some UEs who are able to access to the less overloaded one for load balancing.
Following procedures can be reused to move UE from one system to another. 
Option 1: RRCConnectionReject

In current specification, RRCConnectionReject is used when eNB receives RRCConnectionRequest and decide not to allow the UE to access based on the establishment cause. However, it is impossible for the network to reject the UE based on the CN type preferred by the UE, since currently the CN type is only brought in RRCConnectionSetupComplete Message, unless we add UE preferred CN type in the Request Message. Considering so late stage, we prefer to not supported this in R15.

Observation 2: RAN2 needs to introduce preferred CN type in RRCConnectionRequest Message if RAN2 would like to support rejecting UE per CN type.

Option 2: RRCConnectionRelease

For this option, RAN could release the UE with CN type, and in this case, UE could access to the network again with the CN type informed.
In current specification, the CN type has been introduced for redirection. However, based on the field description about CN type, it seems only the direction from 5GC to EPC and from 5GC to 5GC, therefore, we need to refine the field description to extend the usage of this CN type.cnType

The cnType is used to indicate that the UE is redirected from 5GC to EPC or 5GC when redirectedCarrierInfo indicates E-UTRA frequency.
Observation 3: RAN2 could modify the field description for the cnType and introduce new releaseCause to support moving the UE from one CN type to another.
Option 3: Handover procedure between LTE and eLTE
For this option, RAN could handover the UE in intra-cell but inter-CN case. And with this handover, the parameters from new CN, including NAS parameters, security parameters, etc. will be configured to the UE. Since the handover between LTE and eLTE has been covered in current TS 36.331, therefore, there is no extra specification effort from RAN perspective.
Observation 4: RAN2 could support moving the UE from the overloaded CN to another CN based on current handover procedure between LTE and eLTE with some stage-2 specification impact.

Based on the above observations, and considering that we have already frozen the stage-3 work for Rel-15, it’s better to only support moving the UE from the overloaded CN to another CN based on handover procedure between LTE and eLTE.
Proposal 1: It’s proposed RAN2 to support moving the UE from the overloaded CN to another CN based on handover procedure between LTE and eLTE with some stage-2 specification work. .

Proposal 2: It’s proposed RAN2 to send an LS to SA2 to inform that we could handle this issue with the handover procedure between LTE and eLTE in Rel-15, and other optimization can be considered in later release if needed.
3 Conclusions:

In this contribution, we discussed the CN overload issued mentioned by SA2 for eLTE case, and provide our proposals correspondingly.
Proposal 1: It’s proposed RAN2 to support moving the UE from the overloaded CN to another CN based on handover procedure between LTE and eLTE with some stage-2 specification work. .

Proposal 2: It’s proposed RAN2 to send an LS to SA2 to inform that we could handle this issue with the handover procedure between LTE and eLTE in Rel-15, and other optimization can be considered in later release if needed.
4 References:

[1]. R2-1816241, LS on Core Network Overload Control with ‘option 5 enabled eNB’, SA2;
R2-1816459
1/4


_1602568867.vsd
�


