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Discussion

S2-104010, SA2#80 agreed CR 1699 rev1 with the title “Modifying and rejecting bearer level QoS parameter for default bearer”, clarifies ARP and APN-AMBR handling in a roaming scenario. In this scenario, subscribed ARP and subscribed APN-AMBR received from HSS may be downgraded by MME (e.g. when the values received from HSS do not comply with services provided by the visited PLMN) before those parameters are sent to the PDN-GW during attach. If the PCEF (based on interaction with the PCRF or based on local configuration) upgrades the ARP/APN-AMBR parameter values received from the MME, the default bearer establishment and attach may be rejected by the MME. The agreed solution is valid for the Attach procedure and PDN Connectivity procedure.
In SP-110227, SP-51 agreed CR 1417 rev5 and the title “Correction of Rel-7 QoS handling for preRel-7 UEs”, it is introduced “max MBR/APN-AMBR” which is sent from 1) S4-SGSN to PDN GW and PCRF and for 2) Gn/Gp-SGSN to GGSN and PCRF. This information can be extended to also cover MME but for the QoS parameters mentioned in this DP.
In S2-111250, SP-51 agreed CR 501 rev2 with the title “QoS setting for Pre-R7 UE”, it is agreed of the principle that PCRF on reception of both the subscribed values and the UE limited values shall authorize a convenient value for MBR and APN-AMBR. This principle can also be used for this proposal.

In some scenarios it is not sufficient to only downgrade but also to upgrade the parameters. Below are some examples listed, but it is not limited to those.
Current 3GPP solution
Currently, when a Tracking Area Update procedure is performed, there are no QoS related parameters (ARP/APN-AMBR) sent between the serving network and PDN-GW/PCRF. During the Tracking Area Update procedure, or somewhere afterwards, a PDN-GW initiated modification procedure may be triggered for reasons of changing the ARP and/or APN-AMBR. Although the TAU procedure may trigger to modify ARP/APN-AMBR based on the PCRF knowledge during the TAU procedure, the PCRF needs to initiate a QoS modification procedure which is not a part of the TAU procedure. The reason for a separate ARP/APN-AMBR modification is these QoS parameters are not part of the TAU procedure.
Problem: The ARP/APN-AMBR values cannot be updated during Tracking Area Update procedure (as a part of TAU). There is a risk the mobility procedure will be rejected as downgrading of APN-AMBR and ARP is not possible during Tracking Area Update procedure. There is currently no way for the serving network MME /S4-SGSN to inform PDN-GW/PCRF (in HPLMN) about the serving network ARP/APN-AMBR capabilities during a Tracking Area Update procedure. The problem is especially anxious in a roaming situation because other ARP values can be supported in the target system and other APN-AMBR value can be supported in the target system.
Proposed 3GPP change
The proposal is to introduce new parameters reflecting the serving network capability for ARP and/or APN-AMBR, i.e. “Max ARP/APN-AMBR” (c), see the figure below. These values are sent from MME/S4-SGSN to PDN GW/PCRF and are used as input together with the subscribed ARP/APN-AMBR (a) and the currently authorized ARP/APN-AMBR (b) in the policy decision performed by PCRF/PDN-GW, as part of the Tracking Area Update procedure. The PDN GW/PCRF sends the (re-)authorized ARP/APN-AMBR (d) to the serving network and if the authorized ARP/APN-AMBR are in line with “Max ARP/APN-AMBR” (i.e. the same or lower), the Tracking Area Update procedure is successful. “Max ARP/APN-AMBR” is proposed to be included in already existing signalling. It is proposed PDN GW/PCRF may include the authorized ARP/APN-AMBR for the purpose MME/S4-SGSN shall understand if the QoS authorized values are in line with “Max ARP/APN-AMBR” or not during this procedure. Also MME/S4-SGSN receives Serving Network QoS capability indicator (e) reflecting if PCRF, PDN GW and SGW support the handling of the sent “Max ARP/APN-AMBR”. This can be used if there are situations where the authorized QoS is not received in the Tracking area update procedure.
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The proposed change makes it possible for PDN-GW/PCRF to perform a policy decision for ARP/APN-AMBR that allows for both upgrade and downgrade of ARP and APN-AMBR in case of Tracking Area update procedure. The policy decision is made during the TAU procedure. The PDN-GW/PCRF can perform the policy decision based on the subscribed ARP/APN-AMBR, the authorized ARP/APN-AMBR (the previously used authorized values) and the enhanced information “Max ARP/APN-AMBR”, reflecting the serving network policy. 
Example 1
A subscriber performs a Tracking Area Update from a serving network to another serving network in a roaming situation. The subscription profile defines a subscribed APN-AMBR 12 Mbps. In the old serving network the used APN-AMBR is 5 Mbps for this user and APN, but the maximum allowed APN-AMBR value in the new network (e.g. based on roaming agreement) is 10 Mbps. As currently specified, the PDN-GW and PCRF will be unaware that the new serving network allows 10 Mbps. The PDN-GW and PCRF do not have the awareness of the upper limit of the serving network capabilities and does not know about the upgrade possibility to from 5 Mbps to10 Mbps.

Consequence if the proposal (described in this DP) is not used: The subscriber continues using APN-AMBR 5 Mbps
Consequence if the proposal (described in this DP) is used: The subscriber is upgraded to APN-AMBR=10 Mbps

Example 2
A subscriber is attached in HPLMN and have a default bearer established with QCI=8 and a dedicated bearer with QCI= 4 and ARP priority level=7. The subscriber roams into a VPLMN using the handover procedure. In the VPLMN QCI=8 is used for special purposes for its home subscribers and is not allowed for roaming subscribers, the VPLMN operator therefore wants the QCI value of the default bearer to be changed to QCI=7. For the dedicated bearer QCI=4 is supported, but ARP priority level=8 is not supported in this network, instead the VPLMN operator wants ARP priority level to be changed to 7. The PDN-GW and PCRF do not have the awareness of the serving network capability of QCI and ARP in VPLMN.

Consequence if the proposal (described in this DP) is not used: The default bearer needs probable to be deactivated and the dedicated bearer is deactivated. If the default bearer needs to be deactivated then the subscriber needs to reattach.
Consequence if the proposal (described in this DP) is used: The default bearer changes QCI to 7 and the dedicated bearer changes ARP priority level to 7 and both bearers are kept.

Example 3
A subscriber is attached in HPLMN in LTE and has a dedicated bearer with GBR=20 Mbps and QCI=4. The subscriber moves to UTRAN where either GBR=8 Mbps or GBR=14 Mbps is supported (depending of which serving network is selected). The PDN-GW and PCRF have the knowledge it is a RAT change but does not know the capability of the selected serving network.
Consequence if the proposal (described in this DP) is not used: The GBR bearer is deactivated, depending on the default bearer situation the subscriber can either keep the default bearer otherwise the subscriber needs to reattach.
Consequence if the proposal (described in this DP) is used: The GBR bearer is kept and the GBR value is decrease to either 8 Mbps or 14 Mbps (or lower).
S4-SGSN will have the same problems as listed above.
It is proposed, besides the ARP and APN-AMBR parameters, also other EPC QoS parameters as QCI, MBR and GBR also can be part of the QoS roaming.

	
	GBR
	Non-GBR

	QCI
	1
	2
	3
	4
	5
	6
	7
	8
	9

	ARP
	X
	X
	X
	X
	X
	X
	X
	X
	X

	APN-AMBR
	N/A
	N/A
	N/A
	N/A
	X

	MBR
	X
	X
	X
	X
	N/A
	N/A
	N/A
	N/A
	N/A

	GBR
	X
	X
	X
	X
	N/A
	N/A
	N/A
	N/A
	N/A



Table 1: QoS parameters proposed to be used for inter PLMN (e.g. roaming situations) and intra PLMN scenarios 

It shall be possible to send the capability with specific QCI – ARP - APN-AMBR/(MBR - GBR) combinations and it shall be possible to block specific QCI values for usage. The information is sent from MME/S4-SGSN to PDN GW/PCRF to be used at the policy decision.
It is proposed the handover can be used with this concept, where the target MME/S4-SGSN shall restrict the QoS sent to RAN if any of the values in “Max Serving Network QoS” is lower than the QoS originally aimed to be sent to target RAN. If RAN outcome is successful in the preparation phase, then SGW, PDN GW and PCRF shall receive the “Max Serving Network QoS” during the execution phase, originated from MME/S4-SGSN. PCRF /PDN GW may include an authorized QoS together with “Max Serving Network capability” to MME/S4-SGSN for the same reasons as discussed for tracking area update above.
It is proposed this concept also can be used in intra PLMN scenarios

Proposal

It is proposed to allow the MME and S4-SGSN to provide to the PDN-GW the maximum QoS values, Max Serving Network QoS”, that can be accepted by the serving network during Attach and applicable mobility procedures during roaming scenarios and intra PLMN scenarios. QoS parameters considered for these situations are:

· QCI, ARP, APN-AMBR, MBR and GBR
The QoS values can be combined and used as described in table 1 above.
This would provide the PDN-GW (which provides the information to PCRF) and PCRF with all the QoS information needed to perform a convenient policy decision. 
CRs S2-12xxxx, S2-12xxxx and S2-12xxxx “Roaming and enhanced QoS” are related to this DP covering 23.401, 23.060 and 23.203. If this concept can be generally agreed, the necessary CRs will be provided for the applicable specifications. 
Tracking Area Update�


Prerequisite: �Subscribed ARP/APN-AMBR(a) and authorized ARP/APN-AMBR (b) �are known by PDN-GW/PCRF (received during for example in Attach)





 New: �Authorized ARP/APN-AMBR  (d)�“Max Serving Network QoS capability indicator“ (e)





“enhancement”:�”Max ARP/�APN-AMBR”  (c)
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Policy Decision �(for ARP and APN-AMBR)�- by PDN-GW/PCRF��Input: �- subscribed ARP/APN-AMBR (a)�- (current) authorized ARP/APN-AMBR (b)�- “enhancement”: “Max ARP/APN-AMBR” (c)


Output: �- “enhancement”: authorized ARP/APN-AMBR (d)�(same principle as in Attach is applied)
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