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Abstract of the contribution:

Proposes call flow for MO 1xCSFB and also answers a few open questions for MPS 1xCSFB.
Discussion

Open issue 1: Is call-flow needed for MO MPS 1xCSFB call?

If a Service user needs to make a priority 1xCSFB call, there are three options:

1. UE makes 1xCSFB call as a normal call.

2. UE just leaves LTE and makes call in 1x system, using priority mechanisms in 1x

3. UE makes priority call origination providing priority  indication in NAS message.

Using option-1 has the issue that the MME may not prioritize the handling of the call and the 1xCSFB attempt may fail. Since this is a priority call, this cannot be accepted from a standards perspective.

Using option-2 may delay setup of a priority call in 1xCSFB as compared to normal 1xCSFB call, especially if optimized 1xCSFB is deployed in the systems. Hence, this would not be acceptable in standards.
Option-3 is the only valid option for supporting the MPS mandate.

Proposal-1: MO call flow for priority 1xCSFB be included in TR

Open issue 2a: How many levels of priority indication, eg 1 bit or n bits, that the UE sets in NAS for MO MPS 1xCSFB call?

Open issue 2b: How many levels of priority indication, eg 1 bit or n bits, should be sent to the RAN for prioritization?

Open issue 2a and open issue 2b are related for MO calls, since the MME can provide n levels of prioritization to RAN iff the UE provides n levels of prioritization to the MME. Hence, we deal with these together. The limiting requirement is what the UE provides to the MME. What is provided by the MME to the RAN will follow that. 

NOTE: For MT calls, since the IWS may provide 4 bits of prioritization value, the MME can provide multiple levels of prioritization to the eNB.

For 1xCSFB, the resources that need to be setup are:

-  If UE is idle when MO occurs, SRBs and DRBs are only setup for a transient period of time in case the UE is idle when MO occurs. (If UE is active, DRBs have already been setup for the UE and hence issue of admission control for DRBs does not exist).
In the core-network, resources for the UE are already setup. If the UE is idle, the only change is to provide TEIDs to SGW for EPS bearers.

Since, resources in the RAN are required only for short period of time before the UE is handed over to 1xRTT, we believe that it a single “priority bit” is sufficient information to be provided by the UE to the network. Also, since the period is very short for the UE in LTE before it is handed over to 1xRTT, competing requests for prioritized 1xCSFB from different priority users will typically not occur. The network does not need to differentiate between the different priority levels, it should just treat the request with priority.

However, we realize that the priority indication on the S1AP messages will also have impact from the IMS MPS and MPS Service bearer work-stream. Hence, even though one bit could be sufficient for CSFB, multiple bits may be used to different resource requests in eNB and MME during congestion period, eg prioritizing CSFB request compared to normal PS processing requests in the eNB and MME.

Proposal-2: The number of levels of priority indication in NAS and S1AP is FFS. 

Open issue 2c: Can the NAS emergency indication and the S1AP high priority indication be re-used for priority 1xCSFB calls? OR, Is there any reason to differentiate between emergency 1xCSFB calls and priority 1xCSFB calls in NAS and S1AP?

For both the emergency and the priority 1xCSFB, the main intention is to prioritize HO to 1xRTT over other normal activities that the MME and eNB are performing. Also, as discussed before, the UE is in LTE only for a short duration of time.

On the S1AP, a generalized high-priority indicator for CSFB has already been introduced in S1AP Initial UE Context message and S1AP UE Context Modification message (TS 36.413) for emergency call handling. Hence, the same indicator can be used for emergency and priority call for CSFB.  
CSFallbackIndicator ::= ENUMERATED { 


cs-fallback-required,


...,


cs-fallback-high-priority 

}

In the NAS message (Extended Service Request), the service type IE is specific to emergency calls currently in Rel-9 24.301.

Table 9.9.3.27.1: Service type information element
	Service type value (octet 1)

	

	Service type value

	Bits

	4
	3
	2
	1
	

	0
	0
	0
	0
	mobile originating CS fallback or 1xCS fallback

	0
	0
	0
	1
	mobile terminating CS fallback or 1xCS fallback

	0
	0
	1
	0
	mobile originating CS fallback emergency call or 1xCS fallback emergency call

	

	All other values are reserved.

	


One issue, if a different indication is used in NAS Extended Service Request for priority and for emergency calls, is issue of UE capability. Emergency indication in NAS Extended Service Request is introduced and supported by Rel-9 UEs. If a new priority indication is required in NAS message, the setting of this indication will only be supported by UEs in Rel-10. Hence, a service user will not be able to indicate priority indication when using a Rel-9 UE. Whereas, if we generalize the use of the NAS emergency indicator, defined in Rel-9 to also include priority calls, Rel-9 UEs will also support the setting of this bit when a Service User needs to make a priority CSFB call. An alternative option would be Rel-9 UEs do not provide an priority indication in NAS message, but MME can check the user’s subscription and initiate the priority handling.
However, for handling by core-network using a separate indicator for priority call provides greater flexibility to the network to provide appropriate handling of messages. Also, there could be deployment situations where emergency call may not be supported whereas. Also, easier for collecting separate call-statistics for emergency calls and priority calls.
Proposal-3: Separate indication be used in NAS for emergency and priority 1xCSFB calls. For S1AP we leave it to stage-3 (RAN3) to decide if existing “cs-fallback-high-priority” indication can be re-used.
Open issue 3: Is there any impact on the MME on S102 for MO MPS 1xCSFB call, i.e does the MME need to set any bits in the S102 message?
In current 1xRTT system, for MO priority calls, the UE marks a priority call as an emergency call (i.e sets the Global Emergency Call Indicator (GECI) bit). For priority calls, the 1xMSC performs dialled digit analysis to figure out if the call is a priority call (based on destination address) and then sets the appropriate bit in paging message to the target BSC.

1xRTT is being extended to supported WPS requirements for US deployment in 3GPP2. Possible 1xRTT extensions will define priority bits and enable the UE to set these priority bits in the 1xRTT origination message. This will then also get carried over to the UE-IWS signalling messages. 

Hence, any indication that the call is priority will be sent directly by the UE to the 1xIWS. The MME does not need to do any special handling of MO 1xRTT UE priority call. 

Proposal-3b: The MME does not set any priority bits on S102 interface for UL S102 traffic.
Open issue 4: For MO/MT priority 1xCSFB , will e1xCSFB with concurrent PS HO to HRPD be supported or only e1xCSFB be supported?

Performing concurrent PS HO to HRPD can reduce the probability of success of CSFB. Also, in Release-9, it is stated: 

Emergency call with enhanced 1xRTT CS fallback procedure shall be executed without the concurrent PS handover procedure 
Similar principle should also get applied to priority calls.

Proposal-4: Priority MO or MT 1xCSFB with enhanced 1xRTT CS fallback procedure shall be executed without the concurrent PS handover procedure.

******************* Start of the Change *********************
5.4.2

CS Fallback to 1xRTT
For CS Fallback to 1x CS, MPS shall support a mechanism to properly handle priority voice calls and enable the terminating user and/or the call-originating Service User to establish the AS and NAS connection to fallback to 1x CS.
Priority MO or MT 1xCSFB with enhanced 1xRTT CS fallback procedure shall be executed without the concurrent PS handover procedure.

The architectural requirements to achieve priority handling for 1x CS Fallback MPS scenarios are the following:
5.4.2.1 
Mobile-terminated 1xCSFB call originated by service-user in 1xRTT
-
If the MME receives a message from 1xCS IWS which includes a prioritized 1x CS Paging request, handling of the message should be in accordance with the priority level indicated in the request (i.e. independent of the fact that request originated in the 1xRTT network).

-
If the MME receives a message from 1xCS IWS which includes a prioritized 1x CS Paging request, the MME and eNodeB shall be able to page the terminating UE in prioritized way to establish the radio and S1 connection for subsequent CS Fallback procedures.
5.4.2.2 
Mobile-originated 1xCSFB call by a service-user

-
The MME and eNodeB shall be able to provide prioritized treatment for a 1xCSFB request originated in E-UTRAN by a service-user.
******************* Next Change *********************
6.3.2
CS Fallback to 1xRTT 
6.3.2.1
Key Issue1 - Procedure Flow for Priority handling of mobile terminating call 

6.3.2.1.1
Description
In Rel9 1x CS Fallback procedure for mobile terminating call originated by the Service User, following issues needs to be resolved.

1. There is no mechanism for MME to prioritize the handling of Paging Request with priority indication arrived from MSC. 

2. There is no mechanism for eNodeB to page the terminating UE and allow it to establish the AS and NAS signalling connection for subsequent CS Fallback procedure in prioritized way.

Due to lack of above capabilities, there is a case where the CS Fallback procedure triggered by the call arrival from a Service User cannot be completed successfully under network congestion situation, e.g. MME and eNodeB congestions. Therefore, when MME detects the CS Fallback requires the priority handling, it shall be possible for the MME and eNodeB to handle the CS Fallback related procedure preferentially compared to other normal transactions as well as to page the UE and enable the terminating UE to establish the AS and NAS signalling connections.


[image: image1]
Figure 6.3.2.1.1 Capability required for mobile terminating call originated by a Service User
6.3.2.1.2
Solution
The solution for priority handling of terminating call is illustrated in Figure 6.3.2.1.2-1.
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Figure 6.3.2.1.2-1: MT call to a 1x CS user in E-UTRAN.

The key modifications to the basic flow for providing MPS service are:

1.
Same as in 1xCSFB.

2a.
The paging request message from the 1xRTT MSC to the IWS will contain a priority value or an emergency indicator as specified in 3GPP2 specification A.S0008-C v3.0[9] / A.S0009-C v3.0 [10].

2b.
The S102 message containing the paging request message sent from the 1xCS IWS to the MME contains a priority value. 

3a.
Based on the priority field or an emergency indicator in S102 message, if the UE is idle, the MME indicates priority handling to the eNB for the page message.

3b.
The eNB handles the page message in a priority manner. 

4a.
The UE and the eNB setup RRC connection. 

Steps 4b through 6 occur as specified in TS 23.272[6].

6. When MME receives Extended Service Request in Step 6, it detects this message is the response to the priority CS Fallback procedure initiated in step3, and the MME processes this message with priority.
7.
The MME sends S1AP UE Context Modification with CSFB indication and a priority indication.


Steps 8 through 15 occur as specified in TS 23.272[6]. Either Step 9a occurs in case basic 1xCSFB and Step 9b occur for enhanced 1xCSFB.

Steps 8 and 9 are handled with priority by the eNB.
6.3.2.1.3
Issue x Impacted entities in the System
6.3.2.2
Key Issue – Procedure flow for Priority handling of mobile originated call

6.3.2.2.1

Description
Flows for priority handling of mobile originated call.
6.3.2.2.2

Solution

The solution for priority handling of originating call is illustrated in Figure 6.3.2.2.2-1.
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Figure 6.3.2.2.2-1: CS MO call using fallback to CDMA 1x RTT network by a Service user
The key modifications to the basic flow for providing MPS service are:

2a.
If the UE is in idle-mode, in order to ensure that the RRC connection is treated with adequate priority the UE sets the establishment cause to HighPriorityAccess.
3. 
The extended service request may contain priority indication.
Editor’s Note: It is FFS if priority indication is needed here or the user subscriber information at the MME is sufficient for the MME to treat this request with priority.
4. 
The MME sends an S1 UE Context modification (for an active UE), UE Context setup (for an idle UE). This message also includes a priority indication. 
Steps 5 through 11 occur as specified in TS 23.272. Either Step 6a occurs in case basic 1xCSFB and Step 6b occur for enhanced 1xCSFB. 

Steps 5 and 6 are handled with priority by the eNB.
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11. 1x MO call establishment per 3GPP2 specifications


1. UE is E-UTRAN attached and registered with 1xRTT CS


10. S1 UE Context Release



