SA WG2 Temporary Document

Page 7

SA WG2 Meeting #103
DRAFT S2-141814
19 - 23 May 2014, Phoenix, Arizona, USA
(revision of S2-14xxxx)
Source:
T-Mobile USA Inc.
Title:
Evaluations of RAN congestion reporting solutions
Document for:
Approval
Agenda Item:
7.2
Work Item / Release:
UPCON
Abstract of the contribution: Examines the existing solutions in TR 23.705 for “RAN congestion reporting“, and suggests text for the evaluation sections of each solution.  In addition some editorial changes to the structure/format of the evaluation sections are made to make them consistent with each other.
1.0
Discussion

1.1
Evaluation Criteria

The following criteria were used in evaluating the RAN congestion reporting solutions of TR 23.705:

Locality of congestion data (Cell/Sector, Site, LAC, etc)

Granularity of congestion data (bearer, user, cell etc)
Timely notification of core network of User Plane congestion

Extent of reporting to actor nodes (Ran Nodes, Packet Core, PCRF, Internal App Servers, 3rd Party AS)

Solution enables user specific actions to mitigate user plane traffic.

Solution enables application specific actions to mitigate user plane traffic.

Changes in user plane are reflected in service/application charging

Complexity of impacts to network (architecture/FNs)

Minimize duplication of network configuration data stored on other network functions

1.2
RAN Congestion Reporting Solutions Evaluated

The following solutions identified in TR 23.705 (ver 0.10.0) were evaluated:

Solution 1.5.1 RAN user plane congestion reporting by GTP-U extension
Solution 1.5.2 C-plane signalling for RAN user plane congestion reporting
Solution 1.5.3 RPPF based RAN user plane congestion reporting
Solution 1.5.4 Integrated on-path and off-path RAN user plane congestion reporting
Solution 1.5.5 Off-path based RAN user plane congestion reporting
1.3
Overview of Evaluation

Table 1.3 provides a summary of the evaluation based on the criteria from section 1.1 on the solutions identified in section 1.2 of this document.

	
	Solution 1.5.1
	Solution 1.5.2
	Solution 1.5.3
	Solution 1.5.4
	Solution 1.5.5

	Locality
	Cell/User
	Cell
	Cell
	Cell/User
	Cell

	Granularity
	Bearer
	Bearer
	Cell
	Bearer
	Cell

	Timely Notification
	Y
	Y
	N (OAM delay)
	Y
	N (OAM delay)

	Actor Node
	PGW, PCRF
	PCRF
	PCRF, RPPF
	PGW, PCRF, RCAF 
	PCRF, RCAF

	User Specific
	Y
	Y
	Y
	Y
	Y

	App Specific
	Y
	Y
	Y
	Y
	Y

	Charging
	Y
	Y
	Y
	Y
	Y

	Architecture Complexity
	No architecture change
	No architecture change
	New network function & signalling introduced
	New network function & signalling introduced
	New network function & signalling introduced

	Signalling Complexity
	No new signalling
	Modification to C-Plane signalling
	New signalling interface
	New signalling interface
	Two new signaling interfaces

	Node Impacts
	eNB, PGW, PCRF
	eNB, MME, SGW, PGW, PCRF
	OAM, PCRF
	OAM, eNB, PGW, PCRF
	OAM, MME, PCRF

	Configuration Duplication
	N
	N
	Y
	Y
	N


Table 1.3: Evaluation of RAN congestion reporting solutions of TR 23.705
2.0
Proposal
Modify evaluation text of TR 23.705 (ver 0.10.0) for the RAN congestion reporting solutions identified in section 1.2 based on the information summarized in table 1.3.
First Change

6.1.5.1.6
Solution evaluation
Advantages: 
-
No architecture impact. There is no new control plane interface and new network element is introduced.

-
No mandatory new signalling is introduced over the control plane. Furthermore, there is no additional signalling in case of mobility or other RAN-related procedures required.
-
Indicates congestion information on a per-bearer granularity.
-
No duplication of RAN configuration information required in CN node.
-
Satisfy the requirement on timely notification of congestion onset, update and abatement.
Disadvantages:
-
Processing of RCI bring extra burden in the P-GW/GGSN. 
-
A new signalling channel, piggybacked to the user plane, is introduced to the architecture piggybacked over the user plane.
-
Introduce signalling if P-GW/GGSN triggers event report to the PCRF.
-
Introduce additional processing logic for eNB to identify congestion and congestion notification to GTP header.
-
Impacts User Plane signaling (GTP header).
Additional considerations:

-
The amount of the information transferred in one uplink packet is limited by the size of the packet.
Second Change

6.1.5.2.5
Solution evaluation
Advantages:

-
No new network element, new interface, or new protocol is introduced
-
Support reporting RCI for multiple cells under the same eNB
-
RCI reporting signaling overhead doesn’t exist on S1-MME interface as the signaling aggregation is introduced
-
Give RAN node the intelligence to report RCI per EPS bearer level by using dynamic policy control
-
Support congestion reporting restriction for home routed roaming UE either in a static or dynamic way
-
Support congestion reporting restriction for RAN sharing

-
Future extension to RCI is comparably easy (e.g., only adding a new AVP)
-
No duplication of RAN configuration information required in CN node.
-
No Impact to User Plane signalling.
-
Satisfy the requirement on timely notification of congestion onset, update and abatement.
Disadvantages:

-
Introduce additional C-plane signalling when sending a congestion reporting from the eNodeB to PCRF/PCEF over C-plane interfaces (S1-MME, S11, S5/S8)
-
Introduce additional C-plane signalling when updating policy for RCI signalling of existing EPS bearer (only in case of dynamic configuration of policy for RCI signalling)
-
Introduce additional processing logic for MME to parse the received notification message into several messages according to the number of UE and UE’s PDN connections

-
Introduce extra control plane processing at network nodes (eNodeB, MME, SGW, PGW) for C-plane, for example:

-
MME has to parse the received RCI signalling message into several messages according to the number of UE and UE’s PDN connections

Third Change

6.1.5.3.4
Solution evaluation

Advantages:
-
No Impact to User Plane signalling.
-
No impacts to eNB or MME
-
No impacts to SGW/PGW
Disadvantages:
-
Impacts architecture:

-
Introduces new functional node (RPPF)
-
Introduces new signaling reference point (Np) between RPPF & PCRF
-
Only indicates congestion information on a per-cell granularity.
-
Requires duplication of RAN configuration information in RPPF.
-
Does not satisfy the requirement on timely notification of congestion onset, update and abatement.
-
Reliant on OAM data to perform mitigation actions.
Fourth Change

6.1.5.4.3
Impacts on existing entities and interfaces

The impact on PCRF:
-
The PCRF is required to be enhanced to determine the RCI policy for the bearer(s) of the specific UE based on the cell status information in the RCS received from the RCAF.
-
As for the incoming on-path RCI processing at the PCRF, it is the same as 6.1.5.2.3 or 6.1.5.3.3 depending on which solution is selected. However, the design of this solution remains the same and is agnostic to the to-be selected solution.
-
The PCRF is required to be enhanced with a logic to determine, based on the combination of RCS and RCI, whether to apply congestion mitigation.
The impact on RAN:
-
It is required to be able to enable RCI reporting activation and then to report RCI to the core network when it reaches the specified engineered traffic congestion or abatement level; in addition, the RCI must include the UE's location information (e.g. ECGI).
NOTE 1:
The exact impact of RCI towards RAN nodes and core network is dependent on the solution selection of the on-path congestion/abatement awareness notification and is orthogonal to the integrated framework as defined by this solution.

NOTE 2:
It is expected that the RAN can determine whether a UE's poor performance is a result of congestion or poor radio coverage and apply the appropriate congestion measures accordingly.
NOTE 3:
With respect to the RCI reporting solution impact, Solution 1.5.1: RAN User Plane congestion reporting by GTP-U extension as described in subclause 6.1.5.1.4.1 should be referred.
6.1.5.4.4
Evaluation

Advantages:
-
Indicates congestion information on a per-bearer granularity.

-
Satisfy the requirement on timely notification of congestion onset, update and abatement.
Disadvantages:
-
Impacts architecture:

-
Introduces new functional node (RCAF)

-
Introduces new signaling reference point (Np) between RCAF and PCRF.
-
Requires duplication of RAN configuration information in RCAF.
-
Introduce additional processing logic for PCEF to report Uplink congestion over Gx interface

-
Requires extension of Gx interface to communicate Uplink congestion
-
Introduce additional processing logic for eNB to identify congestion and congestion notification to GTP header.

-
Impacts User Plane signaling (GTP header).
Additional considerations:

-
The amount of the information transferred in one uplink packet is limited by the size of the packet.
Fifth Change

6.1.5.5.4

Solution evaluation


Advantages:
-
No Impact to User Plane signalling.

-
No impacts to eNB
-
No impacts to SGW/PGW
- 
No duplication of RAN configuration information required in RCAF.
-
The RCAF can integrate RAN congestion information both in time and/or space (allowing to aggregate RAN congestion information of neighbour cells/ENB).
Disadvantages:
-
Impacts architecture:

-
Introduces new functional node (RCAF).
-
Introduces new signaling reference point (Np) between RCAF & PCRF.

-
Introduce new signaling reference point (Nq/Nq’) between RCAF and MME.
-
Only indicates congestion information on a per-cell granularity.
-
Does not satisfy the requirement on timely notification of congestion onset, update and abatement.
-
Reliant on OAM data to perform mitigation actions.
End of Changes
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