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1. Introduction

This paper intends to discuss on changes needed to support UE parameters update during registration by piggybacking registration accept message and related UE re-registration aspect.
2. Discussion

Back in CT#83 meeting, deployment issue related to Routing ID was raised [3] [4]. It was recognized that Routing ID provisioning in USIM and association of USIM to the subscription might happen at completely different times. Routing ID that was initially provisioned in USIM would most likely be a default value. Unless the Routing ID could be updated, it would not point to the right AUSF/UDM/UDR group that store UE’s subscription information.  In addition a mechanism to enable the UDM to deliver a new Default Configured NSSAI to the UE was also needed. 
In the reply LS from SA3 [5], SA3 additionally provided a set of security requirements that any potential solution needs to satisfy. Four potential solutions were suggested. Among them, solution 2 " Management using the New SoR secure packet mechanism" is based on using SoR mechanism as specified in 3GPP TS 23.122.
SA2 agreed in SA2#129 meeting solution 2 (SoR based solution) to enable UDM-triggered update of parameters in the UE, as shown in the "reason for change" in agreed CR S2-1811541:
a solution is required to enable UDM-triggered update of parameters in the UE. Specifically, this is needed to enable UDM to update the Routing ID to a large number of UEs, and for the UDM to trigger the update of the Default Configured NSSAI to UEs.
In the general description, it was specified that UE parameters Routing Indicator and default configured NSSAI can be updated to the UE via NAS signalling as specified in 23.502:

The purpose of the control plane solution for update of UE parameters is to allow the HPLMN to update the UE with a specific set of parameters, generated and stored in the UDM, by delivering protected UDM Update Data via NAS signalling. The HPLMN updates such parameters based on the operator policies.

Since UDM-triggered update of parameters in the UE could potentially happen either during UE registration or after UE registration, naturally the NAS signalling could be either one of the following (similar to SoR mechanism):

· During UE registration: protected UDM Update Data delivered via piggyback Registration Accept message;
· After UE registration: protected UDM Update Data delivered via DL NAS TRANSPORT message.
However only changes related to update after registration (protected UDM Update Data delivered via DL NAS TRANSPORT message) was included in S2-1811541 [2], changes related to update during registration was missed to be specified in S2-1811541.
In subsequent CT1 meeting, although a 24.501 CR on UE configuration parameters update via REGISTRATION ACCEPT message was proposed, a comment was made that this change needed to be discussed in SA2 first. 
But when the changes related to protected UDM Update Data delivered via Registration Accept message during UE registration was submitted to the subsequent SA2 meetings, it was commented that Rel-15 was frozen, so the changes had to be postponed.

In recent SA2#134 meeting, CR S2-1907914 [1] was agreed that added this missing change so that UE parameters update data can optionally be sent to the UE by piggybacking the registration accept message. However during SA#85 meeting, one company objected the CR to be approved and asked the CR to be re-discussed in CT1 on the re-registration aspect.
Before diving into UE re-registration aspect, it is necessary to review the rational and benefits for UE parameters update during registration.

1) Why UE parameter update during registration
So far for Rel-15 SA2 has specified delivery of UE parameters update to the UE via DL NAS transport, but this requires the UE to be already registered to the network (i.e. after UE registration to the network). 
For new UE subscription activation, Routing Indicator in USIM will be mostly likely set to a default generic value (value 0 if default value does not exist. See TS 24.501):

 If no Routing Indicator is configured on the USIM, this data field shall be set to the value 0.
Similarly default NSSAI would take value 0 if default value was not provided by the network.

Having generic default value or value 0 for Routing Indicator and default NSSAI could not helpful for proper UE registration, AMF and UDM selection in operator network, and subsequently affecting UE obtaining proper services. 
Also for 5G CIoT, considering that there are millions of IoT devices in network, it is not practical to preconfigure these millions of IoT devices. Supporting UE parameters update during registration is important for IoT devices to enable plug and play. 
Considering that the Routing ID indicator parameter could affect the UE registration, it is desirable that network specific routing Indicator can be pushed to the UE as early as possible after subscription activation. In fact this can be easily achieved by simply piggybacking on Registration Accept message (similar to what has already been specified for SOR update) as shown in the Figure 1 below.
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Figure 1. UE parameter update during registration

This means that during the registration the Home Network provides UDM Update Data (including Routing Indicator Data and Default Configured NSSAI) to the UE via the AMF. The Home Network can include an indication to request UE's acknowledgement of the reception of this information. If the UE has indicated support for UE parameters update during registration and the AMF decides to send UE parameters update data to the UE, the AMF includes the UE configuration parameters update data from the UDM in the UE parameters update transparent container IE of the REGISTRATION ACCEPT message.
The benefits are:
· Enable UE to obtain proper configuration parameters during registration as part of subscription information retrieval from UDM. 

· Simplify UE provisioning by enabling device plug and play.  Home operator also has the flexibility to update UE configuration data and determine UE handling (acknowledgement and re-registration) more dynamically depending on the nature of the data update;
· Inclusion of such update in Registration Accept message is optional;

· Sending UE parameters update data by piggybacking on Registration Accept message does not involve additional procedures;

· Same transparent container defined for DL NAS transport can be optionally included in Registration Accept message (similar to SOR update);

· Existing UE handling behaviour is reused;

· UE parameters update by piggybacking on Registration Accept message allows the UE to register to allocated AMF more efficiently. Without this change, proper registration takes longer and could be service affecting (the UE could potentially be registered to the incorrect AMF/network slice).

2) Re-registration handling
Depending on network configuration and contents of updated UE configuration parameters, the operator has the flexibility to request the UE to re-register or not to re-register:

· If the UE does not have any pre-configuration (so default value 0 is used for default NSSAI and Routing Indicator), or if the UE has wrong default NSSAI or routing indicator configuration, and the updated UE configuration data potentially affects UE proper registration for the UE to receive service, the network can request the UE to re-register by setting the "Re-registration (REG) value" bit of UE parameters update header to "re-registration requested" in UE parameters update transparent container information element;
· On the other hand, if the UE already has pre-configuration data, or if the UE does not have pre-configuration data but the home network pre-configured default network function (UDM, AMF) to handle these type of UEs, and the default HPLMN UDM is able to provide the UE specific Access and Mobility Subscription data to the UE for the UE to receive proper service, it is possible the UE can continue to be served by the serving AMF, in this case re-registration would not be needed. 
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Figure 9.11.3.53A.6: UE parameters update header for UE parameters update data type with value "0"
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Figure 9.11.3.53A.1: UE parameters update transparent container information element for UE parameters update data type with value "0"
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On the UE side, upon receiving the UE parameters update transparent container in Registration Accept message, the handling of UE re-registration request is same as existing case when the UE parameters update transparent container is included in DL NAS TRANSPORT message after registration, i.e. bullet i) of subclause 5.4.5.3.3.
If re-registration is not requested, UE configuration parameters will be updated but no re-registration will be performed. 
If re-registration is requested, depending on types of data update requested, existing UE handling in subclause 5.4.5.3.3 applies:
· if Routing Indicator update is included, the UE wait until it enters 5GMM-IDLE mode, and then perform a de-registration procedure, and initiate a registration procedure for initial registration:
i)
if the UE parameters update list includes a UE parameters update data set with UE parameters update data set type indicating "Routing indicator update data", 

C)
if the ME receives a REFRESH command from the UICC as specified in 3GPP TS 31.111 [22A] and if the REG bit of the UE parameters update header in the UE parameters update transparent container IE is set to "re-registration requested", and:
C1)
the UE is registered over 3GPP access, then the UE shall wait until it enters 5GMM-IDLE mode over 3GPP access, and then perform a de-registration procedure, delete its 5G-GUTI and initiate a registration procedure for initial registration as specified in subclause 5.5.1.2;

C2)
the UE is registered over non-3GPP access and does not have emergency services ongoing over non-3GPP access, then the UE shall locally release the N1 NAS signalling connection and enter 5GMM-IDLE mode over non-3GPP access, perform a de-registration procedure, delete its 5G-GUTI if the UE is registered to different PLMN on 3GPP access or the UE is not registered over 3GPP access, and then initiate a registration procedure for initial registration as specified in subclause 5.5.1.2; and

C3)
the UE is registered over non-3GPP access and has an emergency services ongoing over non-3GPP access, then the UE shall wait until the emergency services are completed before locally releasing the N1 NAS signalling connection and enter 5GMM-IDLE mode over non-3GPP access, perform a de-registration procedure, delete its 5G-GUTI if the UE is registered to different PLMN on 3GPP access or if the UE is not registered over 3GPP access, and then initiate a registration procedure for initial registration as specified in subclause 5.5.1.2.

· if Default configured NSSAI update data is included, and the old default configured NSSAI was used to create the requested NSSAI in a REGISTRATION REQUEST message, the UE wait until it enters 5GMM-IDLE mode, then de-register and initiate a registration procedure for mobility and periodic registration update:
ii)
if the UE parameters update list includes a UE parameters update data set with UE parameters update data set type indicating "Default configured NSSAI update data",

C)
if the UE parameters update list does not include a UE parameters update data set with UE parameters update data set type indicating "Routing indicator update data", the UE used the old default configured NSSAI to create the requested NSSAI in a REGISTRATION REQUEST message, the UE does not have a configured NSSAI for the current PLMN and the UE has an allowed NSSAI for the current PLMN which contains one or more S-NSSAIs that are not included in the new default configured NSSAI, the UE shall wait until it enters 5GMM-IDLE mode and then the UE shall initiate a registration procedure for mobility and periodic registration update as specified in subclause 5.5.1.3; and

In summary, UE parameters update during registration by piggybacking registration accept message enables the UE to obtain configuration parameters for proper registration and services. It provides operator more flexibility on UE provisioning and to support plug and play. The UE parameters update is performed as part of registration and subscription information retrieval from UDM, therefore does not involved additional procedures. Existing UE parameters update transparent container is reused, also existing UE handling behaviour on acknowledgement and re-registration are reused. So it is proposed to enable UE parameters update during registration by piggybacking registration accept message.
Proposal: It is proposed to enable UE parameters update during registration by piggybacking registration accept message.
3. Conclusion

It is proposed to agree to enable UE parameters update during registration by piggybacking registration accept message.
CR implementing the proposals is provided in C1-196133. Related LS to SA2 is in C1-196456.
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