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Abstract of the contribution: it is clarified the necessity of having UP function be aware of the ARP, GBR and QCI parameters.
Introduction
In EPC system, PGW has the knowledge of ARP, QCI and GBR parameters and the usages are described in TS 23.401 and TS 23.203. However, under the architecture of control and user plane separation, it is not clear whether these parameters should be provisioned to the UP function. 

Discussion
1. ARP discussion
ARP is used to decide whether a bearer establishment / modification request can be accepted or needs to be rejected due to resource limitations (typically available radio capacity for GBR bearers). 
It can be assumed this is relevant to user plane resource management by the UP function, since UP function has a more clear understanding of the available resource in general. 
Considering that one user plane function is usually managed by multiple control plane function, and in consequence user plane function shall manage the resource for all the bearers established by each control plane function, it is more efficient for the UP function to decide which bearer (across all the bearers managed by different CP function) to be pre-empted in case of resource limitation.
On the other hand, in exceptional situations, e.g. a disaster situation, UP function may drop bearers with a lower ARP priority level to free up capacity if the pre-emption vulnerability information allows this, which is similar to the description as following, in TS 23.401:
NOTE 4:
The ARP may also be used to free up capacity in exceptional situations, e.g. a disaster situation. In such a case the eNodeB may drop bearers with a lower ARP priority level to free up capacity if the pre-emption vulnerability information allows this. 

Above all, UP function can use the ARP parameter to decide the pre-emption of bearers, which is a more efficient handling and it can be executed from a more overall perspective, comparing to the case ARP is handled by CP function.
Proposal 1: ARP should be provisioned on the UP Function.
2. GBR Discussion
The GBR denotes the bit rate that can be expected to be provided by a GBR bearer. 
Usually, it can be assumed there are adequate resources on the UP function as a core network entity, but in some abnormal cases e.g. partial failure of UP function or traffic burst of sessions in a sudden, it cannot be guaranteed all the GBR bearer always reserving a required bandwidth.
From standard perspective, resource limitation in UP function is a possible scenario, which is implied in clause 8.4, TS 29.274:

"No resources available" is used by the GTP entity to indicate the temporary unavailability of the resource(s) to process the received request.

Therefore, it is necessary to provide GBR value to the UP function, for the purpose of better resource management.
Proposal 2: GBR value should be provisioned on the UP Function.
3. QCI Discussion

A QCI is a scalar that is used as a reference to access node-specific parameters that control bearer level packet forwarding treatment. 
It was agreed in last SA2 meeting, QCI is mapped into DSCP marking value, and signals it the UP function. However, besides of DSCP marking, there are other features need to be handled by UP function, using the parameters/indications referenced by QCI, defined by TS 23.401, and TS 23.203:
scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.
For example, scheduling IMS signalling with priority is performed after checking a bearer with QCI=5. Therefore, it is necessary to provide QCI value to the UP function, for the purpose of traffic handling. DSCP marking value can be derived by UP function locally by configuration. 
Proposal 3: QCI value should be provisioned on the UP Function.
Proposal

It is proposed to add the following texts into TS 23.214.
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5.8
Bearer and APN policing


PGW-C shall provide the ARP (priority level (scalar), the pre-emption capability (flag) and the pre-emption vulnerability (flag)) to PGW-U for each bearer of the PDN connection to the PGW-U. PGW-U decides whether a request can be accepted or needs to be rejected due to resource limitations based on the ARP. PGW-U determined which bearer to be pre-emptied by checking the ARP of the bearers established by all the PGW-C it serves.
SGW-C/PGW-C shall map the QCI to the transport level packet marking and traffic scheduling values and provide these parameters to the SGW-U/PGW-U for every bearer. The transport level packet marking value is used to by the SGW-U/PGW-U in the outer header in the transport layer. The traffic scheduling value is used by the SGW-U/PGW-U to determine the packet scheduling sequence in the transmission queue.
PGW-C shall provide the APN-AMBR value together with the PDN session correlation ID to PGW-U so that the PGW-U can enforce the APN-AMBR across all IP‑CAN sessions of the UE to the same APN at the PGW-U. 
SGW-C/PGW-C shall provide the GBR and MBR value for each GBR bearer of the PDN connection to the SGW-U/PGW-U. When the Gn/Gp interface is used by the PGW-U, PGW-C shall also provide the MBR value to the PGW-U for each non-GBR bearer of the PDN connection on the Gn/Gp interface.
TDF-C shall provide the TDF session MBR value to TDF-U to be applied to the TDF session of the UE. 

End of Change
3GPP

SA WG2 TD


