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Introduction

C4-130396 [1] has been postponed at CT4#60 upon the request from one company for the reason that the changes proposed in the CR might misuse the paging cause and have RAN implications. It was suggested to send an LS to RAN3 to check whether this is the right way to proceed.

This DISC paper summarizes the proposed changes and proposes to consult RAN3. 
Discussion

As per stage 2 requirements (TS 23.272), end-to-end priority handling is provided for mobile terminated CSFB call from a service user to a normal or service user in E-UTRAN: 

· the MSC provides a priority indication to the MME along with a paging message; 

· the MME sets this priority indication in the related S1-AP paging request and Initial UE Context Request message; 

· the eNB prioritize the handling of the paging request (e.g. in case of paging overload), the allocation of radio bearers and the execution of the CSFB procedure; 

· the eNB releases the RRC connection with the cause ''CS Fallback High Priority';

· the UE reselects UTRAN and requests the establishment of a RRC connection with the establishment cause ' Terminating High Priority Signalling';

· the UTRAN can prioritize the UE access to the network and the radio resource reservation in the target RAT, e.g. in case of overload or radio congestion in UTRAN. 

See TS 23.272 subclause 4.7 (CSFB Priority call Handling)

CSFB Priority call handling ensures that, when GERAN/UTRAN supports eMLPP service (TS 22.067 [37]), end-to-end priority handling is provided for both mobile originated CSFB calls by a service user in E-UTRAN and for mobile terminated CSFB call from a service user to a normal or service user in E-UTRAN. A service user's EPS subscription contains an indication of the users CS domain priority status, i.e. MPS CS Priority. If the UE is subscribed to CS domain priority, the UE's USIM shall belong to one of Access Class 11 to 15.

For mobile terminated CS fallback calls from a service user, the MSC provides a priority indication to the MME along with a paging message. The MME shall set a priority indication to the eNodeB when requesting the eNodeB to page the UE if the UE is idle. For mobile originated CS fallback calls from a service user in E-UTRAN, the MME determines that the CSFB request requires priority handling based on the UE's MPS CS Priority. For both mobile originated and mobile terminated CSFB, the MME shall also provide priority indication, i.e. "CSFB High Priority", when requesting the eNodeB to execute the CSFB priority procedure as specified in TS 36.413 [35]. The eNodeB should handle the paging message with priority and also prioritize the subsequent CS fallback procedure to GERAN/UTRAN or 1xRTT. If PS handover to GERAN or UTRAN is initiated, E-UTRAN may forward CS fallback priority indicator to the target RAT, as specified in TS 25.413 [29], in order to prepare radio resource at target RAT in appropriate way, e.g. priority allocation of the RAB resource
NOTE 1:
For a Mobile Terminating Call from a normal user to a service user, no special handling is required.
See TS 24.008 subclause L.1 (Mapping of NAS procedure to RRC establishment cause(Iu mode only)).
When MM requests the establishment of an RR connection, the RRC establishment cause used by the MS shall be selected according to the CS NAS procedure as specified in table L.1.1.
Table L.1.1/3GPP TS 24.008: Mapping of CS NAS procedure to establishment cause 

	CS NAS procedure
	RRC Establishment cause (according 3GPP TS 25.331 [23c])

	Originating CS speech call
	Originating Conversational Call

	Originating CS data call
	Originating Conversational Call

	CS Emergency call
	Emergency call

	Call re-establishment
	Call re-establishment

	Location update
	Registration

	IMSI Detach
	Detach

	MO SMS via CS domain
	Originating Low Priority Signalling

	Supplementary Services
	Originating High Priority Signalling

	Answer to circuit switched paging
	Set equal to the value of the paging cause used in the reception of paging in the RRC layer

	Answer to paging for CS fallback
	Terminating Conversational Call

	
	Terminating High Priority Signalling, if in the E-UTRAN, the RRC connection is released with cause CS Fallback High Priority.

	SS part of Location services
	Originating High Priority Signalling

	Any CS NAS procedure where the initiating uplink signalling message has the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority"
	Delay tolerant


It is however not clearly specified how end-to-end priority handling is provided for mobile terminated call from a service user to a normal or service user in UTRAN. I.e. 

· how to ensure that the paging request is prioritized over other paging requests e.g. in case of overload in UTRAN or paging congestion; and
· how to ensure that the resulting RRC connection establishment is prioritized by UTRAN, e.g. in similar situations.

TS 25.413 has defined a 'Terminating High Priority Signalling" paging cause' (since the earliest 3GPP releases) but does not specify the conditions under which the MSC sets this paging cause.

TS 24.008 requires the UE in UTRAN to set the RRC establishment cause to the paging cause used in the RRC paging request, w/o defining or limiting the paging cause that may be used by the MSC.
End-to-end priority handling cannot be provided if the MSC uses the RANAP paging cause 'Terminating Conversational Call'. With such setting, mobile terminated calls from a service user to a normal or service user in UTRAN would be handled like non priority calls, i.e. there would be no greater chance for priority calls to succeed in case of RAN overload or congestion. 
This would also mean e.g. that UEs camping over E-UTRAN could receive high priority MT calls while at the same time UEs camping over UTRAN could not.
Since high priority MT calls should have the same chance to succeed when the called UE camps over UTRAN or E-UTRAN, contribution [1] proposed to recommend the MSC to set the RANAP paging cause to "Terminating High Priority Signalling" for high priority MT calls to users in UTRAN: 
"In UMTS, the MSC should set the Paging Cause IE in the Paging message to "Terminating High Priority Signalling" for high priority mobile terminated calls, based on local configuration in the MSC of the eMLPP priorities considered as high priority. "
Doing this would permit UTRAN to prioritize this paging request over other non-prioritary paging requests, and would result (per existing 24.008 specification) in the called UE establishing a RRC connection with the same RRC establishment cause 'Terminating High Priority Signalling' as if the called UE had been camping over LTE, therefore also allowing prioritized access and radio bearer allocation for this request. 
As per [2], the 'High Priority Signalling' and 'Low Priority Signalling' cause were introduced in the RAN specifications to "give a hint to UTRAN how and whether RB#3 and RB#4 should be configured", i.e.  whether the request needs "the “high priority” (or “SAPI 0”) signalling radio bearer RB#3, such as USSD (Unstructured Supplementary Services Data)" or "low priority” (or “SAPI 3”) needing signalling radio bearer RB#4 as for SMS".  
USSD was only given as an example of possible use of 'Terminating High ¨Priority Signalling'. Besides, since SA2/CT1 require the UE to set the RRC establishment cause to ''Terminating High Priority Signalling' for high priority MT CSFB calls, it means this cause is suitable for such use cases (at least for the RRC establishment procedure), and this regardless of whether the called UE camps in E-UTRAN or UTRAN when being paged. 
It was also commented during the discussion in last CT4 meeting that the RANAP paging cause ''Terminating High Priority Signalling' is only used today for some Supplementary Services, that RANAP paging cause has granularities to differentiate between terminating speech calls and other NAS supplementary services (e.g SMS, USSD), and that if the MSC started to use the cause ' Terminating High Priority Signalling' for High Priority conversational terminating calls, UTRAN would possibly lose information on the exact reason for the paging request.
RANAP specifies indeed the following causes: 

· Terminating Conversational Call 
· Terminating Streaming Call 
· Terminating Interactive Call    (*) 
· Terminating Background Call (*)
· Terminating Low Priority Signalling
· Terminating High Priority Signalling
Note: the causes marked with a (*) are not applicable for Iu-cs.

It is true that with the change proposed by [1], UTRAN would not be able to differentiate during the paging procedure whether the paging relates to a High Priority MT conversational call or to a network-initiated USSD call. 
So this could possibly lead UTRAN to also prioritize USSD MT calls, while this might not be the preferred policy in case of RAN overload or congestion. But considering that NT-initiated USSD calls should represent a very small proportion of the MT calls, this should not be a big issue. At worst this could require some RAN updates if some legacy implementations were not granting a higher priority to paging requests with the cause 'Terminating High Priority Signalling'. 

Note that for the subsequent RRC establishment, UTRAN is not able either to differentiate the same per existing specification. 
Conclusion
It is proposed to agree that end-to-end priority handling shall be provided for mobile terminated call from a service user to a normal or service user in UTRAN to enable UTRAN to prioritize the paging procedure, the access of the called UE to the network and the radio resource reservation, e.g. in case of overload or radio congestion in UTRAN.

It is proposed to consult RAN3 on whether CT4 can use the cause 'Terminating High Priority Signalling' for High Priority MT calls, or whether a separate RANAP Priority Indication should be specified to prioritize paging for High Priority MT calls. In the latter case, UTRAN would be required to remap the RANAP paging cause into the RRC paging cause 'Terminating High Priority Signalling' when the Priority Indication would be received in the RANAP paging request to also prioritize the subsequent RRC establishment. 
