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1.  Abstract
This document proposes to enhance the UE behavior in 5GS to allow the UEs with UE's usage setting set to voice centric to be served by "data-only" networks.

2.  Introduction

As per current TS 24.501, the UE has configuration related to voice service, which is called UE's usage setting. The UE's usage setting is set to either:

a)
"voice centric"; or

b)
"data centric".

Note that this setting is configured in the UE and there is no standardized procedure on how to change this configuration remotely by HPLMN (i.e. not using AT commands), while only UE behavior upon change of UE's usage setting is specified. In practice, smart phone devices today supporting IMS voice are usually set to "voice centric".

If the UE’s usage setting is set to "voice centric", then the UE shall always try to ensure that Voice service is possible. As a result, if the UE detects that IMS voice over 3GPP access is not possible in the current network, the UE operates in single-registration mode, and the UE is only registered over 3GPP access (or registered over non-3GPP access but the UE detected that IMS voice over non-3GPP access is not available), the UE shall disable the N1 mode capability for 3GPP access and then find a cell of another RAT/PLMN.

The detection of availability of the voice service is done by various methods as specified in TS 24.501 as:
[TS 24.501 subclause 4.3.2]

In the present document, "IMS voice not available" refers to one of the following conditions:

a)
the UE does not support IMS voice;

b)
the UE supports IMS voice, but the network indicates in the REGISTRATION ACCEPT message that IMS voice over PS sessions are not supported; or

c)
the UE supports IMS voice, the network indicates in the REGISTRATION ACCEPT message that IMS voice over PS sessions are supported, but the upper layers:

1)
provide no indication that the UE is available for voice call in the IMS within a manufacturer determined period of time; or

2)
indicate that the UE is not available for voice calls in the IMS.

3.  Discussion
3.1. Problem statement
In 2G, 3G, 4G, and possibly 5G, voice service is regarded as the most important feature for cellular networks. However, since 5G system can meet various type of requirements, the voice service can be considered as "one of them". Therefore, for example, an operator may launch "data-only" subscription plan, or an operator may create "data-only" network slices, where IMS-related services (including voice call, video call, SMS over IP, etc.) are not available. 

If an operator deploys such "data-only" network (or network slices, subscription plan, etc.), then the network needs to set IMS voice over PS session over 3GPP access indicator in the REGISTRATION ACCEPT message to "IMS voice over PS session not supported over 3GPP access".


Upon receipt of "IMS voice over PS session not supported over 3GPP access" indicator, the UE disables its N1 mode capability for 3GPP access if it is operating in single-registration mode and it is not registered to non-3GPP access, as described in section 2. Here, even if both the operator and its customers want to use their voice centric devices in this "data-only" networks, it is not possible. 
Observation:
If an operator deploy "data-only" networks, voice centric devices cannot be used in these networks.
3.2. Possible solutions
In order to resolve the problem described in section 3.1, it is proposed that CT1 (and possibly SA2) specify a new mechanism enabling the operator to control the UE's behavior related to UE's usage setting, i.e. the network forces the voice centric UEs to stay in the current "data-only" network. Note that UE's-usage-setting related behavior can be used for roaming scenarios (e.g. voice centric UE tries to find operators which provides voice services), thus it should be ensured that new UE behavior is only applicable when the UE is in its HPLMN; otherwise a VPLMN which does not support voice services would be able to control the voice centric UE so that the UE stays in its own network.
One easy possible solution could be that the network indicates to the UE the "fake" information, i.e. "IMS voice over PS session supported over 3GPP access" even though it does not support. However, this easy solution is not preferrable since even if the network indicates "IMS voice over PS session supported over 3GPP access" indicator to the UE, the UE eventually disables its N1 mode capability. This is because the UE attempts to establish a PDU session for SIP signalling and tries to send SIP REGISTER to the network upon receipt of "IMS voice over PS session supported over 3GPP access" as specified in TS 24.229 subclause U.3.1.2 and this will be rejected by the network, to prevent having the UE maintaining unnecessary PDU session and SIP signalling connection which unnecessarily consume network resources.  
Therefore, some other solutions are needed.
Alternative #1 
If the HPLMN wants the voice-centric UE to stay at the current RAT/PLMN combination, then the HPLMN indicates to the UE that "disabling N1 mode capability is not needed". If the UE receives this indication in REGISTRATION ACCEPT message, then the UE stays in the current RAT/PLMN combination. 
Alternative #2
If HPLMN wants the voice-centric UE to stay in the current RAT/PLMN combination, then the HPLMN indicates its preferred UE's usage setting for this UE and upon receipt of this indication, the UE stores this new UE's usage setting. Afterwards, the UE operates according to the UE's usage setting indicated in the new IE. 
This new UE's usage setting is valid only in N1 mode and within the HPLMN and will be deleted upon USIM removal or switch off. The HPLMN may send an indication to remove the new UE's usage setting, which allows the UE to use the configured one. 

It is also proposed that this informtion is provided during the registration procedure and, to forbid the VPLMN to control the UE behavior, it is also proposed that the UE ignores this new IE if the UE is not in HPLMN.
If we adopt Alternative #2, there would be minimum impact to the current specification since the UE behavior upon change of UE's usage setting is already specified, thus we prefer Alternative #2.
The impact on Emergency services and the UE behaviour in this type of setting is FFS. The mechanism when the UE is roaming is also FFS.

4.  Proposal
It is proposed that CT1 (and possibly SA2, if needed) specifies a new mechanism to enable the network to control the UE behavior related to UE's usage setting. It is also proposed CT1 to agree C1-205170 (Alternative#2) as a solution for this issue.
