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1. Introduction
In the current 3GPP spefication, a device is classified as Voice centric device or Data centric devices. The Data centric devices uses the 3GPP system for data communication, where as a voice centric device can use the 3GPP system for voice and data communication. 

Similar to this IMS services can also be defined as voie centric services (Like VoLTE, ViLTE etc) and non-voice centric services (Like SMS, MCPTT, MCData, MCVideo, RCS, XCAP and others). The below table captures IMS non-voice services (Excluding VoLTE/ViLTE) which uses IMS PDN and SIP REGISTRATION.  
	S.No
	IMS services other than VoLTE/ViLTE
	Defined By
	Part of
	Spec name
	Does it need IMS registration
	Does it uses the same registration as VoLTE? 

	1
	SMS
	3GPP
	3GPP
	TS 23.040
	Yes
	Yes

	2
	1-to-1 Messaging
	GSMA
	RCS Universal profile
	Universal-Profile-RCC.71
	yes
	Yes, in single registration mode

	3
	Group chat
	GSMA
	RCS Universal profile
	Universal-Profile-RCC.71
	yes
	Yes, in single registration mode

	4
	File Transfer
	GSMA
	RCS Universal profile
	Universal-Profile-RCC.71
	yes
	Yes, in single registration mode

	5
	Audio Messaging
	GSMA
	RCS Universal profile
	Universal-Profile-RCC.71
	yes
	Yes, in single registration mode

	6
	Messaging for Multi-device
	GSMA
	RCS Universal profile
	Universal-Profile-RCC.71
	yes
	Yes, in single registration mode

	7
	Green Button Promise for voice
	GSMA
	RCS Universal profile
	Universal-Profile-RCC.71
	yes
	Yes, in single registration mode

	8
	Green Button Promise for IP Video Call Service
	GSMA
	RCS Universal profile
	Universal-Profile-RCC.71
	yes
	Yes, in single registration mode

	9
	Enriched Voice Calling
	GSMA
	RCS Universal profile
	Universal-Profile-RCC.71
	yes
	Yes, in single registration mode

	10
	Presence and SIMPLE
	OMA
	OMA Presence
	OMA-TS-Presence_SIMPLE
	Yes
	Yes

	11
	XCAP and Supplementary services
	3GPP
	3GPP UT spec
	24.623
	yes
	Yes

	12
	MCPTT
	3GPP
	3GPP mission critical services
	23.379
	yes
	Yes

	13
	MCVideo
	3GPP
	3GPP mission critical services
	23.281
	yes
	Yes

	14
	MCData
	3GPP
	3GPP mission critical services
	23.282
	yes
	Yes


Table 1 : List of IMS services which need IMS registration.
2. Discussion
2.1 How to define and categorize IMS applications of table 1 which uses IMS bearer for non-voice media
The IMS stage 1 (spec 22.228) the defination of IMS multimedia applications coveres voice and data applications ( such as chat text, shared whiteboard etc). 

	Content from 22.228 :

IP multimedia application: an application that handles one or more media types simultaneously such as speech, audio, video and data (e.g. chat text, shared whiteboard) in a synchronised way from the user’s point of view. A multimedia application may involve multiple media streams of the same or different types multiple parties, multiple connections, and the addition or deletion of resources within a single IP multimedia session. A user may invoke concurrent IP multimedia applications in an IP multimedia session.


The Stage 2 document 23.228 also referes to IMS applications and categorize them as voice and data applications. 

	The IP multimedia core network (IM CN) subsystem enables operators to offer their subscribers multimedia services. The IM CN subsystem should enable the convergence of, and access to, voice, video, messaging, data and web-based technologies for the wireless and wireline user.


From this, we can have following observations :

Observation 1 : Both stage 1 and stage 2 IMS documents mentions IMS applications as IMS voice centric and IMS data centric applications.   

Observation 2 : IMS registration is shared by many services such as VoLTE/ViLTE/VoWiFi (As IMS voice applications) and applications of table 1 (Which uses IMS PDN for data usage). 
Observation 3 : Even thogh the stage 1 and 2 requirement talks about IMS data applications, its defination and scope is not covered.
Proposal 1 : Similar to UE setting of voice centric and data centric, add similar defination for IMS services as IMS voice centric applications and IMS data centric applications. The defination would cover

IMS voice centric applications : Applicatios that uses IMS bearer for sending/receiving MMTel voice media

IMS Data centric applications : Applications that uses IMS bearer for sending/receiving any non-voice media (Such as text, SMS, XCAP, Mission critical data, http etc)

Proposal 2 : Devide the IMS applications as voice and non-voice services. The defination would cover

IMS voice centric applications : Applications that uses IMS bearer for sending/receiving MMTel voice media

IMS non-voice centric applications : Applications that uses IMS bearer for sending/receiving non-voice media (Such as text, SMS, XCAP, Mission critical data, http etc)

Observation 4 : TS 24.229 does not covers meaning/scope and procedure to define Availability of IMS services from table 1.

Proposal 3 : Similar to « Availability of SMS », add a generic defination and procedure for « Availability of IMS Data applications » to cover table 1 IMS applications. 

2.2 What are the existing ways by which UE knows what services are supported and allowed by network
TS 24.501 and 24.401 defined NAS messages for 5GC and EPS by which the network can indicate what services it supportes in a cell. These NAS indicatations includes IMS voice services support, IMS emergency service support etc. 

Similarly TS 24.167 defines OMA DM configurations by which network can indicate what services/domain the UE should use. For example “SMSoIP_usage_policy “ 
Observation 1 : The NAS indication is at service level and applicable to all the UE. For IMS services of table 1, there is no NAS indication by which netowrk can inform UE its support for table 1 services.

Observation 2 : The UE uses this NAS indication to decide whether to initiate PDN request or not. For example if a cell does not support emergency calling and the UE has CS coverage, the UE will not attempt establishing emergency PDN and try to initiate emergency call over IMS. 

Observation 3 : With 5G small cell, the operator gets higher flexibility to provide targeted usecases over a smaller area. If operator wants to provide services (or subset of services) in  a small cell only, he can achieve it only via NAS indication.  

Proposal 1 : Similar to IMS voice service support (using IMSVoPS) add a saperate indication to inform IMS Data service support (New indication IMSDoPS) to UE.

Proposal 2 : Redefine the meaning of IMSVoPS to make it equivalent to IMS support (And not just voice support). Allow the application level negotiation using IMS REGISTRATION( 200 OK flow.
2.3 Using OMA-DM config vs adding a separate NAS indication 

3GPP specification 24.167 defines usage of OMA-DM nodes to deliver configuration messages to UE. 
Proposal 1 : Define a generic IMS service usage policy node in OMA DM and include all the IMS services and its usage policy for HPLMN and VPLMN.

Advantage of this Proposal :

1) OMA-DM is existing mechanism so adding this extra node would not lead to major effort on UE/NW side.

Disadvantage of this Proposal : 
1) The configuration parameters are delivered to UE using SMS or HTTP interface. For SMS case, the pre-requisit for UE to receive SMS is that it must have IMS PDN connected and IMS registration completed. So this configuration (which will be delivered after IMS registraiton already done) can not be used to decide whether to initiate IMS PDN and do IMS registration or not. As for HTTP, the UE would need either internet PDN or IMS PDN over which this HTTP message can be delivered. So even HTTP can not be used to decide PDN connectivity. 
2) OMA-DM is UE specific configuration setting method. Where as support for IMS data service is related to network  service. If we will use UE specific method to deliver network services, then network need to deliver this to every UE one by one. This would be HUGE overhead to the network. 

3) If the operator wants to enable or disable some services based on its deployment (For example disable RCS services in some cell), then the netork will need to indentify all the UEs in that cell and send each one an OMA DM updates to disable RCS service. Such mechanism of identifying RCS supproted UEs in a specific cell area does not exist as of now.  
4) Not all UEs support OMA-DM. For example some of the IoT type UEs which are small memory devices but needs very basic IMS usecases (For example MCData or SMS only), supporting OMA-DM also just to know whether to trigger PDN or not would not be efficient. 

Proposal 2 : Add a separate NAS indication similar to IMSVoPS by which the network can deliver the IMS data service support to the UE.

Advantages of this Proposal :

1) UE would get this information at the time of initial attach. This way, UE would know whether to trigger IMS PDN or not before hand. 

2) Do not require network to deliver this information seperately to each and every UE. UE will automatically receive this information at the time of initial attach. 

2.4 How UE can decide whether to initiate IMS PDN 
During the bootup procedure, the UE needs to decide whether it should request IMS PDN setup to serve IMS services to user. Assumig that UE receive IMSVoPS as false, following scenarios are possible: 
	Scenario#1
	A data centric UE which support only IMS services of table 1 and VoPS from network is false

	Scenario#2
	A voice centric UE which support both voice (MMTel services) and IMS services of table 1 and find VoPS indication from network as false

	Scenario#3
	A voice centric UE which is in VPLMN, support both voice (MMTel services) and IMS services of table 1 and find VoPS indication from network as false



Figure 1:  Scenario#1 (A data centric UE which support only IMS services of table 1 and VoPS from network is false)
Observation 1: In Scenario #1, the data centric UE supporting IMS Data services of table 1 only, can not decide whether to trigger IMS PDN on bootup. 

Figure 2: Scenario#2  (A voice centric UE which support both voice (MMTel services) and IMS services of table 1 and find VoPS indication from network as false.)
Observation 2: In Scenario#2, the voice centric UE supporting IMS Data services of table 1 only, can not decide whether to trigger IMS PDN on bootup.

Figure 3: Scenario#3 (A voice centric UE which is in VPLMN, support both voice (MMTel services) and IMS services of table 1 and find VoPS indication from network as false.)
Observation 2: In Scenario#3 when the UE is in roaming and it supports IMS services of table 1, the UE can not decide whether to trigger IMS PDN request in VPLMN if IMS voice is not supported in VPLMN.

Proposal 1 : Similar to IMS voice service support (using IMSVoPS) add a saperate indication to inform IMS Data service support (New indication IMSDoPS) to UE.

Proposal 2 : Redefine the meaning of IMSVoPS to make it equivalent to IMS support (And not just voice support). Allow the application level negotiation using IMS REGISTRATION( 200 OK flow.
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