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Abstract of the contribution: This paper discusses the implication of downgrading ARP PL (Priority Level) in VPLMN and propose possible way forward.
1 Discussion
1.1 GSMA LS 
GSMA LS S2-2103732 states the following:
GSMA NG NRG has discussed and agreed that the settings of ARP PL/PCI/PVI are exclusively related to the VPMN service prioritization strategy and may change from one VPMN to another. 

To minimize the impact on individual VoLTE roaming agreements and implementation and testing, it must be possible that the VPMN's MME applies an MNO specific ARP PL value for inbound roamers, independent from the value provided by the HPMN HSS or PCEF. Hence GSMA NG NRG has discussed and agreed that the VPMN MME may apply the ARP PL value as per local configuration. This has been documented in GSMA PRD IR.88 as follows:

As ARP settings are exclusively related to the VPMN service prioritization strategy and may change from one […] VPMN to another, the following handling for the negotiation of the ARP value should be applied:

· For the establishment of the SIP bearer, the VPMN, may either apply the ARP Priority Level (PL) value received from HSS or apply values as per roaming agreement or local configuration. To prevent that the establishment of the SIP bearer fails, the HPMN should not upgrade the value of the ARP PL.

· For the establishment of the media bearer, the HPMN sends an ARP PL value as per roaming agreement or local configuration. The VPMN should allow the bearer establishment with the ARP PL value received from the HPLMN. However, the VPMN may apply the ARP PL value as per roaming agreement or local configuration instead.
GSMA NG NRG kindly asks 3GPP to check whether a local configuration of the ARP PL for inbound roamers is covered by the standard, and if not, add the option of a local configuration accordingly
[Observation-1] For the establishment of the SIP bearer (i.e. default EPS bearer), HPMN should not upgrade the value of the ARP PL.

[Observation-2] For the establishment of the media bearer (i.e. dedicated EPS bearer), the VPMN MME may apply the ARP PL value as per local configuration. 
1.2 Current 3GPP status in 23.401 and 23.203 
TS 23.401 specifies the following:
4.7.2.1
The EPS bearer in general

…

In a roaming scenario, based on local configuration, the MME may downgrade the ARP or APN-AMBR and/or remap QCI parameter values received from HSS to the value locally configured in MME (e.g. when the values received from HSS do not comply with services provided by the visited PLMN). The PCEF may change the QoS parameter values received from the MME based on interaction with the PCRF or based on local configuration. Alternatively, the PCEF may reject the bearer establishment.
NOTE 6:   For certain APNs (e.g. the IMS APN defined by the GSMA) the QCI value is strictly defined and therefore remapping of QCI is not permitted.

NOTE 7:   In roaming scenarios, the ARP/APN-AMBR/QCI values provided by the MME for a default bearer may deviate from the subscribed values depending on the roaming agreement. If the PCC/PCEF rejects the establishment of the default bearer, this implies that Attach via E-UTRAN will fail. Similarly, if the PCEF (based on interaction with the PCRF or based on local configuration) upgrades the ARP/APN-AMBR/QCI parameter values received from the MME, the default bearer establishment and attach may be rejected by the MME.
NOTE 9:   The MME, based on local policies, can downgrade the ARP pre-emption capability, APN-AMBR or MBR (for GBR bearers) parameters received over S8 and allow the bearer establishment or modification of a default or dedicated bearer. The HPLMN is expected to set EPS QoS parameters compliant with roaming agreements, therefore the HPLMN is not informed about any downgrade of EPS bearer QoS parameters. The consequences of such a downgrade are that APN-AMBR and MBR enforcement at the HPLMN and at the UE will not be aligned.

[Observation-3] NOTE 7 gives an impression that MME may proceed with default EPS bearer setup, however, NOTE 9 clarifies that ARP pre-emption capability, APN-AMBR or MBR can be downgraded by MME, which implies that MME cannot downgrade ARP PL.
TS 23.203 states the following:
6.1.1.4
Bearer Binding

…

For an IP CAN which allows for multiple IP CAN bearers for each IP CAN session, the binding mechanism shall use the QoS parameters of the existing IP CAN bearers to create the bearer binding for a rule, in addition to the PCC rule and the QoS rule (if applicable) authorized in the previous step.

The set of QoS parameters assigned in step 2, as described in clause 6.1.1.3, to the service data flow is the main input for bearer binding. The BBF should not use the same bearer for rules with different settings for the PS to CS session continuity indicator

…

The BBF shall evaluate whether it is possible to use one of the existing IP CAN bearers or not and whether initiate IP CAN bearer modification if applicable. If none of the existing bearers are possible to use, the BBF should initiate the establishment of a suitable IP CAN bearer. The binding is created between service data flow(s) and the IP CAN bearer which have the same QoS class identifier and ARP.
[Observation-4] The binding is created between service data flow(s) and the IP CAN bearer which have the same QoS class identifier and ARP.
Based on [Observation-4], the PCEF will initiate establishment of a new EPS bearer if the combination of QCI and ARP in a provisioned PCC rule does not exist in any of the existing EPS bearers. 

[Observation-5] If the MME downgrade ARP PL per local configuration, it may result in a situation that multiple EPS bearers are created due to different combinations of QCI+ARP in PCC rule provisioned in the PCEF, but those EPS bearers have the same combination of QCI and ARP in eNB, i.e. the additional EPS bearers may have been created unnecessarily.
1.3 Proposals
Two options are proposed for discussion:
[Option-1] Allow MME to apply (downgrade) ARP PL per local configuration, update NOTE 7 of 23.401 that MME can downgrade ARP PL and the consequence of the downgrade.
[Option-2] No update to 23.401, and the MME downgrade ARP PL is up to implementation.
[Proposal-1] To avoid the situation that the UE is not able to make voice call because default EPS bearer and dedicated EPS bearers are not successfully established due to ARP PL provided by the HPLMN violating the local configuration, it is proposed to go for [Option-1].
2 Proposal

See S2-2105658 (Option-1)
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