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Abstract of the contribution: The paper proposes a solution of priority resource handling in SRVCC, trying to remove the existing editor’s notes. 
Discussion
The key Issue of priority resource handling in SRVCC was added to TR 23.854 in last meeting with the following Editor’s Notes:

Editor’s Note: The mechanism of the priority indication notification from the source to the target system and priority resource allocation at target system is FFS.
Editor’s note: How MSC maps the priority indication from PS to CS Handover message to the corresponding priority level for the RAN/BSS is FFS.
To resolve the Editor’s Notes, the following solution is proposed:

1) The MME inserts the priority indication to the SRVCC PS to CS Request based on the priority indication (i.e. ARP) acquired during the IMS based MPS session establishment (as specified in TS 23.401 subclauses 5.3.4.3 and 5.4.1/5.4.2), and sends to the MSC Server. And the MME determines the on-going session is an IMS based MPS session based on the ARP associated with CN IM signalling (i.e., QCI-5). The eNodeB does not include the priority indication in the HANDOVER REQUIRED message as specified in TS 36.413. 

Reasons: 

a. 
The HANDOVER REQUIRED message sent by the eNodeB/NodeB does not include any priority IE, as specified in TS 36.413 for EPS and TS 48.008 for CS. 

Instead, the Forward Relocation Request/MAP Prepare Handover request sent by the source MME/MSC includes the ARP/Priority IE, as specified in TS 29.274 for EPS and TS 29.010 for CS. 

Comparing the SRVCC handover procedures with the existing EPS/CS handover procedures, the priority indication should be inserted by the MME instead of the eNodeB.
b.
As the priority service is authorized and controlled by the core network, it is reasonable for the source CN to insert the priority indication rather than the source access network.
Possible implementation:

The Sv Flags IE in SRVCC PS to CS Request, as specified in TS 29.280, can be used to carry the priority indication using the spare bits or octets. The currently defined three bits are Emergency Indicator, IMS Centralized Service indicator and Session Continuity Indicator.  
2) The priority indication included in the SRVCC PS to CS Request is the ARP. 

Reasons:

a.
ARP is used in EPS as defined in TS 23.003/TS 36.413; and in TS 25.413 (UMTS) and TS 48.008(GSM/EDGE), the definitions of CS call ARP/Priority IE are almost the same with the ARP in EPS, except with an additional queuing allowed indicator, i.e. all of them have defined the Priority Level, Preemption Capability indicator and Pre-emption Vulnerability with the same values and meanings. So if the ARP is included in the SRVCC PS to CS Request as the priority indication and sent to the MSC Server/MSC, the mapping of priority indication from PS to CS Handover message to the corresponding priority level for the target RAN can be quite direct, i.e. just use the same value, or the mapping can be done diferently based on operator policy. 

b.
One alternative may be that the MSC Server derives the priority information from CS subscription data. However, if so, it can not be guaranteed that the CS priority level matches the priority level of IMS based MPS session. One extreme case is that the UE is the terminating UE which has neither MPS nor CS priority subscription, and the priority level of MPS session is actually based on the originating Service User priority level (see TS 22.153 subclause 5.4). Then there is no way for the MSC Server to get the priority information from the subscription data. 
c.
The ARP contains the information of priority level. If there are multiple ongoing IMS based MPS sessions in the UE, the MME needs to get the priority information of the voice bearer with the highest priority level and includes the correct priority information (i.e. indicating the highest priority level) in the PS to CS Handover message.
Possible implementation:

Same as 1), the Sv Flags IE in SRVCC PS to CS Request, as specified in TS 29.280, can be used to carry the priority indication (i.e. ARP) using the spare bits or octets. 

3) Based on the priority indication (i.e. ARP) in the SRVCC PS to CS Request, the MSC server/MGW sends Prepare Handover request to the Target MSC with priority indication for CS, which has the same value (i.e. same priority level, Preemption Capability indicator and Pre-emption Vulnerability) as the ARP. 

Reasons: referred to 2).

Implementation: 

The MSC Server inserts the priority indication for CS in the Relocation Request/Handover Request which is encapsulated in the Prepare Handover request, using the existing procedures as specified in TS 23.009 and TS 25.413 (UMTS)/TS 48.008(GSM/EDGE).

4) The target MSC sends Relocation Request/Handover request with the same priority indication as in 3) to the RNS/BSS.

Reasons & implementation: See 3).

5) Based on the priority indication (i.e. ARP) in the SRVCC PS to CS Request, the MSC server/MGW sends the Session Transfer message to the IMS with the priority indication and the IMS entity handles the session transfer procedure with priority. The MSC Server uses the same rule (which can be preconfigured in the MSC Server) for mapping between the ARP and the priority indication in the SIP Session Transfer message as that for mapping between the ARP and the SIP Session Establishment message, so that the priority indication in the Session Transfer message is aligned with that stored in the IMS during the IMS based MPS session establishment. If there are multiple ongoing IMS based MPS sessions in the UE, the IMS should ensure that the session with the highest priority level is transferred in a prioritized way. 
With the above solution, the said two Editor’s notes can be removed. 
Proposal

To discuss the proposed solution and if agreed, apply the following changes to TR 23.854.
* * * Start of Change * * * *

6.1.5
Key Issue 5 – Priority resource handling in SRVCC
6.1.5.1
Description
As described in the following bullets, there is no capability for MME, MGW/MSC server and MSC to inform priority indication to neighbour nodes e.g. MSC Server or RNC/BSS during handover preparation;

1. There is no capability for MME to inform priority indication to MSC Server/MGW and MSC server in the core network.
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Figure 6.1.5.1-1 Capability required for PS to CS handover in SRVCC

Due to lack of above capabilities, there is a case where the SRVCC procedure is triggered for the IMS based priority call may fail if target network, i.e. UTRAN/GERAN and/or CS core network, is in congested situation. Therefore, it shall be possible for MME, MGW/ MSC server and MSC to notify the target RAT of the priority indication and target RAT and CS core network allocate its radio and core network resources for the IMS based priority call.
6.1.5.2
Solution

The solution for priority handling of radio resource in SRVCC procedure is illustrated in Figure 6.1.5.2-1.
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Figure 6.1.5.2-1: Priority handling of SRVCC from E-UTRAN to UTRAN/GERAN.
The key modifications to the basic flow for providing MPS service are as follows:
0.
Based on IMS based priority call handling mechanism, eNodeB and MME recognizes that the ongoing session is an IMS based MPS session. The SCC AS is also aware the IMS MPS session(s) during the IMS based MPS session establishment procedures as defined in TS 23.228, i.e. during the session establishment procedure.
From Step1 to Step2, the procedure does not change from the corresponding SRVCC procedures specified in TS.23.216 [16].

3.
The eNodeB sends "Handover required message" to the MME.

Step4 dose not change from the corresponding SRVCC procedure specified in TS.23.216 [16].

5. 
MME detects the session requires priority handling based on the priority indication (i.e. ARP) associated with IMS CN signalling (i.e., QCI-5) received during the IMS based MPS session establishment and sends the SRVCC PS to CS Request message to the MSC Server/MGW by sending a priority indication (i.e. ARP) for the ongoing IMS call in the PS to CS Handover message to MSC Server. The priority indication is used by the target RNC/BSS to determine whether the call needs priority during congestion for its resource allocation
5. 
6. 
6.
Based on the priority indication (i.e. ARP) in the SRVCC PS to CS Request, the MSC server/MGW sends Prepare Handover Request message to the Target MSC with priority indication mapped from the ARP. The MSC Server maps the ARP to the priority level, pre-emption capability/vulnerability for CS services based on local regulation or operator settings. The priority indication indicates the CS call priority during handover as specified in TS 25.413 [5] for UMTS and TS 48.008 [18] for GSM/EDGE. 


7.
The target MSC sends “Relocation Request/Handover Request” to the RNC/BSS. The RNC/BSS allocates the radio resource based on the existing procedures with priority indication, as specified in TS 25.413 [5] for UMTS and TS 48.008 [18] for GSM/EDGE.
Both Step 8 and step 9 do not change the corresponding SRVCC procedure specified in TS.23.216 [16].

10.
The target MSC sends a Prepare Handover Response message to the MSC server with priority indication.
11.
When the MGW receives a Handover Response in step 10, the CS bearer is established in prioritized way between the target MSC and the MGW associated with the MSC Server.

12. MSC Server sends the SIP Session Transfer message with the priority indication to the IMS and the IMS entity handles the session transfer procedure with priority. The priority indication in the SIP Session Transfer message is mapped by the MSC Server from the priority indication (i.e. ARP) in the SRVCC PS to CS Request received in step 5,
Editor’s note: The priority level used in this SIP Session Transfer message is FFS.
From Step13 to Step18, the procedure does not change from the corresponding SRVCC procedures specified in TS.23.216 [16].

NOTE 1: The priority handling procedures for CS handover is defined in TS 23.009[17], TS 48.008[18], and TS 25.413[5]. It is not expected to change due to SRVCC HO.
* * * End of Change * * * *
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