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1
Introduction
With the increase in traffic in the 3GPP networks, the need for prioritizing VoLTE calls is becoming necessary. In this paper, we discuss how to allow operators to best apply prioritization methods for voice calls.

2
Detecting VoLTE Calls at connection establishment
2.1
LTE call establishment causes
The existing call establishment values in TS36.331 (as of Rel-10) are as follows:

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, delayTolerantAccess-v1020, spare2, spare1}

We note that while there are different establishment causes for mobile-originated and mobile-terminated accesses, but otherwise the establishment causes mainly differentiate the priority of the access attempt.

Observation 1: The existing LTE call establishment causes do not differentiate the call type.

2.2
Identification of established VoLTE calls
As per 3GPP TS23.203 (and GSMA IR.92 recommendation), VoLTE calls normally utilize reserved QCIs for signalling and data bearer. Notably, one AM bearer with QCI=5 is used for the SIP signalling, and one UM bearer with QCI=1 is used for transport of the voice media. 
Observation 2: eNB knows whether an ongoing call is a VoLTE call (e.g. from VoLTE QCI configuration).

2.3
Identifying VoLTE call during call establishment
A VoLTE call may be initiated via either mobile-terminated signalling (i.e. paging) or mobile-originating signalling (i.e. UE iniating random access). For mobile-terminated signalling, the network initiates the paging request but does not indicate to the eNB that the request is intended to setup a VoLTE call. Further, a UE would only indicate in the call setup request a cause “mt-Access”, but would not know it is being paged for a VoLTE call. S1AP changes would be required to let eNB and UE know that the call is a VoLTE call.
Observation 3: eNB cannot identify a mobile-terminated VoLTE call before RRC connection setup.

Also for mobile-originated calls, the eNB has no knowledge of which type of call the UE is attempting before receiving the call request, unless the establishment cause is set to “emergency”. For typical cases, the UE would indicate “mo-Data”, which would not identify whether the call is a VoLTE call or not. The RRC connection setup would have to be accepted before realizing the type of the call.
Observation 4: The eNB cannot identify a mobile-originated VoLTE call before RRC connection setup.

2.3
Prioritization of VoLTE calls 
There are several occasions when an operator may wish to prioritize VoLTE calls over other mobile-originated data calls. The operator may e.g. wish to allow VoLTE calls even while the network is congested for other data services, or simply always prioritize VoLTE calls over other calls. With the existing mechanisms, this is only possible after the RRC connection has been setup for mobile-originating calls.

There are two existing methods for handling prioritization of VoLTE calls in LTE: ACB with SSAC (introduced in Rel-9) and ACB with ACB skipping for VoLTE (introduced in Rel-12). 

· ACB with SSAC: SSAC allows operator to adjust the AC barring specifically for VoLTE calls, while handling other calls with normal ACB parameters. This could allow operator to prioritize VoLTE calls over other calls by e.g. setting ACB = 100% for all other calls which setting SSAC ACB = 0% for VoLTE calls.

· ACB with ACB skip: Similar to SSAC, the Rel-12 ACB skip allows UEs to skip the ACB checks for certain services. This feature could be used to prioritize VoLTE by setting the ACB skip for VoLTE to TRUE while setting ACB = 100% for other cases. 

The downside of both of the above methods is that they rely on system information, and require changes to system information. In cases where the operator wishes to apply a policy in case of congestion, changing system information has a large impact to all UEs camped or being served by the cell.
Observation 5: Using SSAC or ACB skip for prioritizing VoLTE requires changing system information, which may have large impacts to system performance.

To allow operators more freedom in deciding how to handle the prioritization of VoLTE calls, it would be beneficial if the RRC specification explicitly used an establishment cause for mobile-originating VoLTE calls. This would also be aligned with UTRA, where UE will indicate whether the call type is mobile-originating or mobile-terminated voice call. 
For mobile-terminated calls, the issue is more complicated: eNB doesn’t know that the call is voice call before connection establishment, and neither does UE. A solution to handle that could be to indicate in the paging message that the call is a voice call, which would require some changes to MME and addition of “paging cause” to S1AP paging element. Therefore, even if RAN2 makes the decision, RAN3 involvement would be needed for the MT case.
Since the call establishment also involves NAS, both SA2 and CT1 should also be informed of the RAN2 decision in case RAN2 decides to create a new AS cause value, since it has to be mapped to the NAS cause values.
Observation 6: SA2 and CT1 involvement is needed if a new AS cause value is created.

To address the cases in the best possible way, we propose:
Proposal 1: Adopt a new call establishment value for mobile-originating VoLTE calls. 
Proposal 2: Discuss whether to utilize the same establishment cause also for mobile-terminating VoLTE calls.

Proposal 3: In case it is decided to utilize the new establishment cause for MT calls, send an LS to RAN3 to request addition to paging message to contain an indication that the paging is for MT voice call.

Proposal 4: Discuss from which release onwards the new establishment cause would be introduced.

If proposal is accepted, the document R2-153215 contains a Rel-10 CR proposal how to capture the new VoLTE call establishment cause using a spare value of EstablishmentCause in RRCConnectionSetupRequest – message in TS36.331. The corresponding CRs for Rel-11 and Rel-12 are in R2-153218 and R2-153219, respectively.
Also, as noted before, if the new cause value is approved, SA2 & CT1 also need to be informed as TS24.301 would need to be modified to include the new establishment cause.

Proposal 5: Send LS to SA2 & CT1 requesting to add the new establishment cause to TS24.301.

Finally, we would note that the same issue could be valid also for CSFB calls: eNB doesn’t know which call is a CSFB call before receiving the NAS cause, and therefore cannot know whether a MO call is for CSFB. Therefore, the same cause value could be helpful in prioritizing CSFB calls as well.

Proposal 6: Discuss whether the new cause value should also be used with CSFB calls.

4
Conclusion
We have discussed the choices for operator to prioritize the VoLTE calls, and observed the following:

Observation 1: The existing LTE call establishment causes do not differentiate the call type.

Observation 2: eNB knows whether an ongoing call is a VoLTE call (e.g. from VoLTE QCI configuration).

Observation 3: eNB cannot identify a mobile-terminated VoLTE call before RRC connection setup.

Observation 4: The eNB cannot identify a mobile-originated VoLTE call before RRC connection setup.

Observation 5: Using SSAC or ACB skip for prioritizing VoLTE requires changing system information, which may have large impacts to system performance.

Observation 6: SA2 and CT1 involvement is needed if a new AS cause value is created.

Based on these, we propose to adopt a new establishment cause starting from Rel-10 onwards.
Proposal 1: Adopt a new call establishment value for mobile-originating VoLTE calls. 
Proposal 2: Discuss whether to utilize the same establishment cause also for mobile-terminating VoLTE calls.

Proposal 3: In case it is decided to utilize the new establishment cause for MT calls, send an LS to RAN3 to request addition to paging message to contain an indication that the paging is for MT voice call.

Proposal 4: Discuss from which release onwards the new establishment cause would be introduced.

If proposal is accepted, the document R2-153215 contains a Rel-10 CR proposal how to capture the new VoLTE call establishment cause using a spare value of EstablishmentCause in RRCConnectionSetupRequest – message in TS36.331. The corresponding CRs for Rel-11 and Rel-12 are in R2-153218 and R2-153219, respectively.

If the new cause value is approved, SA2 & CT1 also need to be informed as TS24.301 would need to be modified to include the new establishment cause.

Proposal 5: Send LS to SA2 & CT1 requesting to add the new establishment cause to TS24.301.

Finally, we would note that the same issue could be valid also for CSFB calls: eNB doesn’t know which call is a CSFB call before receiving the NAS cause, and therefore cannot know whether a MO call is for CSFB. Therefore, the same cause value could be helpful in prioritizing CSFB calls as well.

Proposal 6: Discuss whether the new cause value should also be used with CSFB calls.




