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Abstract of the contribution: This paper discusses granularity of traffic types that should be provided to the UE.
Discussion
According to SA1 requirement in TR 22.834, the network shall be able to indicate type of traffic that triggered paging. The granularity of the paging information shall discriminate between following categories:
-	IMS and non-IMS based Voice service.
-	IMS and non-IMS based SMS or USSD
-	IMS service other than voice or SMS
-	Other service not listed above e.g. data services including video.
In EPS and 5GS, IMS voice can be detected by the network based on PPD (Paging Policy Differentiation) mechanism, i.e. P-SCSF marks pre-configured DSCP value for SIP INVITE for voice call and the information is transferred from the S-GW/UPF to the MME/SMF. The MME itself can know the traffic type based on pre-configured DSCP value and the AMF can be notified by the SMF during the Service Request procedure. The similar mechanism can be used for any other IMS services. So the IMS based SMS, IMS based USSD and other IMS services can be detected by extending PPD mechanism.
Observation 1: Both the MME and the AMF can detect IMS based Voice, IMS based SMS, IMS based USSD and any other IMS services can be detected by extending the PPD mechanism.
Non-IMS based SMS is delivered to the UE by using SMS over NAS mechanism, so the MME/AMF can detect it.
Observation 2: SMS over NAS can be detected by the MME and the AMF.
CS Voice and CS USSD (i.e. non-IMS based USSD) are only supported in the EPS. The MSC/VLR sends paging request message to the MME and provides CS service type. Following Table shows paging request message defined in TS 29.118.
	Table 8.14.1.1: SGsAP-PAGING-REQUEST message content
	Information element
	Type/Reference
	Presence
	Format
	Length

	Message type
	Message type
9.2
	M
	V
	1

	IMSI
	IMSI
9.4.6
	M
	TLV
	6-10

	VLR name
	VLR name
9.4.22
	M
	TLV
	3-n

	Service indicator
	Service indicator
9.4.17
	M
	TLV
	3

	TMSI
	TMSI
9.4.20
	O
	TLV
	6

	CLI
	CLI
9.4.1
	O
	TLV
	3-14

	Location area identifier
	Location area identifier
9.4.11
	O
	TLV
	7

	Global CN-Id
	Global CN-Id
9.4.4
	O
	TLV
	7

	SS code
	SS code
9.4.19
	O
	TLV
	3

	LCS indicator
	LCS indicator
9.4.10
	O
	TLV
	3

	LCS client identity
	LCS client identity
9.4.9
	O
	TLV
	3-n

	Channel needed
	Channel needed
9.4.23
	O
	TLV
	3

	eMLPP Priority
	eMLPP Priority
9.4.24
	O
	TLV
	3

	Additional paging indicators
	Additional paging indicators
9.4.25
	O
	TLV
	3

	SM Delivery Timer
	SM Delivery Timer
9.4.29
	O
	TLV
	4

	SM Delivery Start Time
	SM Delivery Start Time
9.4.30
	O
	TLV
	6

	Maximum Retransmission Time
	Maximum Retransmission Time
9.4.32
	O
	TLV
	6






The Service indicator IE represents CS service type and it is defined as following.

	[bookmark: _Toc510013570]9.4.17	Service indicator
This information element indicates the type of the CS service (e.g. voice call, Short Message Service). The Service indicator information element is coded as shown in figure 9.4.17.1 and table 9.4.17.1.
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	Octet 1
	IEI

	Octet 2
	Length indicator

	Octet 3
	Service indicator value



Figure 9.4.17.1: Service indicator information element
Table 9.4.17.1: Service indicator value
	
Service indicator
	Bits
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0	Shall not be sent in this version of the protocol. If received, shall be treated as '00000001'
0 0 0 0 0 0 0 1	CS call indicator
0 0 0 0 0 0 1 0 	SMS indicator
0 0 0 0 0 0 1 1	Shall not be sent in this version of the protocol. If received, shall be treated as '00000001'
to				
1 1 1 1 1 1 1 1







According to above description, the MSC provides whether CS service is SMS or CS call. In addition, the Service indicator is set as follows:
	[bookmark: _Toc510013336]5.1.2.2	Paging Initiation
…
In this message, the VLR includes the Service indicator information element which will be used to indicate the type of CS service. If the SGs paging request is sent as a result of reception of Provide Subscriber Information Request message, the VLR sets the Service indicator information element to either "SMS indicator" or "CS call indicator" as specified in subclause 7.2.3.5 of 3GPP TS 23.018 [5]. For SMS, SMS indicator is used. For all the other CS services, CS call indicator is used.
…



According to above description, the MME does not know whether the MSC triggered paging due to CS call or other services e.g. USSD.
Observation 4: The MME cannot differentiate traffic type of CS services (e.g. Non-IMS based USSD, CS call) except SMS if MSC behaviour is not changed.
Non-IMS based Voice service is divided into CS voice and OTT voice service. As described in Observation 4, MSC should be upgraded to differentiate CS voice. In addition, OTT voice services are hard to detect in the network if there is no SLA with OTT service providers.
Observation 5: Non-IMS based Voice services are hard to detect in the network.
Proposal
Based on above observations, it is proposed that traffic type that triggered paging is categorized as follows:
· IMS based Voice service
· IMS based SMS, non-IMS based SMS and IMS based USSD
· Any other IMS services
· Other services
· Network signalling

* * * * Start of Change * * * * 

[bookmark: _Toc510607468][bookmark: _Toc518306727]4.1	Architectural Requirements
Editor's note:	This clause will define the architectural requirements.
The following architectural requirements apply:
-	The 3GPP system shall provide type of pending downlink traffic and signalling to the UE as follows:
-	IMS based Voice service
-	IMS based SMS, non-IMS based SMS and IMS based USSD
-	Any other IMS services
-	Other services
-	Network signalling

* * * * End of Change * * * *
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