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Evaluation

7.1
Initial analysis of the key issues and solutions 

7.1.1
Initial analysis of the key issues 

As Video Optimization and Uplink Traffic Prioritization were deprioritized for R-12, the key issues 4 (Video delivery Control for congestion mitigation) and 5 (Uplink Traffic prioritization) are not applicable to be considered for R-12 and the remaining key issues to be considered are:

· RAN User Plane Congestion Mitigation;

· RAN User Plane Congestion Awareness;

· Differentiated treatment for non-deducible service data flows in case of RAN user plane congestion. 
7.1.2
Initial analysis of the solutions

As per SP-130502: 

· TSG-SA asks SA2 not to work further on Congestion Detection except for any necessary correspondence with RAN, e.g. LS replies;

· TSG-SA asks to identify RAN impacts per each one of the solutions;

· Roaming aspects can be deferred to the future Releases.

Therefore:

1. It is recommended to minimize Congestion Detection impacts i.e. the solution, selected by SA2, should be built as much as possible on the existing Congestion Detection mechanisms. As a result, the solution 6.1.4 (RAN Congestion detection solutions) should not be developed further by SA2 and, as per 6.1.4, the complexity in the RAN should be low;

2. Roaming support per each one of the solutions should not be considered as a determining factor for solution selection;

3. RAN impacts should be minimized.

Also, with regards to the solutions defined in this document:

1. Solution 1.5.3 RPPF based RAN user plane congestion reporting should not be considered further, as solutions 1.5.4: Integrated On-path and Off-path RAN user plane congestion reporting and 1.5.5: off-path based RAN user plane congestion reporting replace it;

2. Solution 1.6.1: Policy-based Congestion Mitigation should not be compared with other solutions, but considered as a complementing part for any of the remaining CN-based Solutions for RAN user plane congestion management (defined in section 6.1);
3. Section 6.3 (UE-based Solutions for RAN user plane congestion management) solutions should not be considered for evaluation, as both 6.3.1 Solutions for Uplink Congestion Management and 6.3.2 Solutions for Handling of Unattended Traffic were deprioritized.

7.2
Required modifications and major characteristics per each one of the considered solutions

The following table 7.2-1 defines which major modifications are needed per each one of the proposed solutions, excluding those solutions proposed for exclusion in section 7.1 and also which major characteristics apply to each one of the solutions. 

NOTE:
The table below is not intended to show all the characteristics of the alternative solutions.

Table 7.2-1

	
	Key issues resolution
	RAN impacts incl detection mechanisms
	CN impacts 
	Additional major points related to the solution

	CN based solutions (RAN congestion reporting)
	1.5.1: GTP-U extension
	Resolves all key issues both for downlink and for uplink  traffic by leveraging the existing PCC mechanisms
	New RAN mechanisms for detection are required (#)
	Mitigation policies extensions, Rx enhancements to be finally decided
	In order to leverage Mitigation policies extensions, and avoid signalling storm, a congestion indication should be tunnelled from the PGW to the TDF in case of TDF deployment.
When reporting to the PCRF is required, means that PGW user plane initiates congestion reporting towards the PCRF.

	
	1.5.2: C-Plane Signalling
	
	
	
	 When activated, means reporting over GTP-c i.e. one reporting per impacted PDN connection over S4/S11, S5/S8, Gx.

	
	1.5.4: Integrated On-path and Off-path
	
	New RAN mechanisms for detection are required for on-path component (#)
	Existing CN mechanisms, Rx enhancements to be finally decided
	Aggregating of signalling over Diameter interfaces for GTP component of the solution should be looked in further

	
	1.5.5: Off-path based
	
	No impacts on RAN 
	
	OAM has to support transfer of cell information e.g. cell load to the RCAF;
New interface (Np).

	RAN based solutions
	2.1: FPI
	Resolves most key issues for downlink only if implemented once congestion is reported to the CN (*).
Does not support the SA1 requirement to support deferring services based on RAN congestion status.
	Standardise procedures, messages and information elements as necessary for the transfer to RAN; define how the new mechanisms will be utilised by RAN for its radio resources 
	PCRF control over marking; unless implemented as a result of congestion indication received by the CN, DPI functionality has to apply to all sessions’ traffic
	To be considered as a support of Weighted Random discard, otherwise might lead to starvation of low priority flows. Marking tunnelling of detected application packets has to be applied from the TDF to the PGW.

	
	2.2: FQI
	
	
	
	To properly work, the solution needs to take into account radio channel quality (e.g. to avoid that UEs at the cell edge/UEs with low SINR are mistakenly considered congested). This aspect requires standardization in RAN to ensure consistent behaviour in multi-vendor RAN deployments. This solution implies a deeper standardization of the RAN scheduling algorithms going beyond current 3GPP specifications.
Marking tunnelling of detected application packets has to be applied from the TDF to the PGW.

	
	2.3; Enhancing existing bearer concepts
	
	No impacts
	
	Marking tunnelling of detected application packets has to be applied from the TDF to the PGW.

	
	2.4 Flow level QCI
	
	RAN aspects, if solution is feasible,
need to be determined   
	
	Co-existence of bearer and of flow level QCI mechanisms is questionable


(*) The basic requirement is to allow the network “to adjust the QoS of existing connections/flows and apply relevant policies to new connections/flows depending on the RAN user plane congestion status and the subscriber's profile”. Therefore, marking should not be done unless congestion indication is received by the CN (within the CN-Based solutions) in order to fulfil this requirement.
(#) It requires RAN2/3 to approve a Rel-12 work item in order to address congestion detection and reporting.
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