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Abstract of the contribution: This paper discusses the RAN concerns on off-path based CN solution and proposes text for the evaluation and conclusion sections of TR23.705. 
Discussion

The focus of this contribution is Solution 1.5.5: off-path based RAN user plane congestion reporting as described in Section 6.1.5.5 in TR 23.705.
This contribution addresses two aspects raised during discussions of potential conclusions. 

· RAN impact? NO

· Response to the concerns raised by S2-134010/S2-134011/S2-134012 and the LS response from RAN in S2-133874? 

	Item #
	Concerns from doc #
	Description
	Relevance to Solution 1.5.5 (Yes/No)
	Specific Comments

	1.
	S2-134010
	Performance Concern – General 
	Yes
	Trade off due to maximizing utilization versus flexibility

	2.
	S2-134010
	Performance Concern – Limited Information 
	No
	

	3.
	S2-134010
	Performance Concern – Averaged and delayed information
	Yes
	Address granularity of OAM in terms of frequency of update and aggregation functions beyond averaging

	4.
	S2-134010
	Performance Concern – No mechanisms for setting CN throttling parameters
	Yes
	Address as 1) types of actions are not confined to throttling (e.g. video transcoding) and 2) closed loop congestion notification will provide required convergence

	5.
	S2-134010
	Performance Concern – Sensitivity to traffic and radio fluctuations
	Yes
	Address granularity of OAM in terms of frequency of update and aggregation functions beyond averaging

	6.
	S2-134010
	Performance Concern – Oscillating feedback loop
	Yes
	Trade off due to maximizing utilization versus flexibility

	7.
	S2-134010
	Performance Concern – Inconsistent congestion handling
	Yes
	Addressed using roaming agreements

	8.
	S2-134010
	Co-existence issue with RAN mechanisms – General
	Yes
	Operator Guidelines on use of ‘knobs’

	9.
	S2-134010
	Co-existence issue with RAN mechanisms – Link Adaptation
	No
	

	10.
	S2-134010
	Co-existence issue with RAN mechanisms – Parallel execution of RAN and CN traffic differentiation 
	No
	Assuming only Solution 1.5.5 is standardized in Rel-12

	11.
	S2-134010
	Co-existence issue with RAN mechanisms – RAN load balancing 
	No
	

	12.
	S2-134010
	Co-existence issue with RAN mechanisms – Inter-cell interference cancellation
	No
	

	13.
	S2-134010
	Co-existence issue with RAN mechanisms – SON mechanisms may not converge
	No
	

	14.
	S2-134010
	Co-existence issue with RAN mechanisms – Hiding of RAN cell structure from CN 
	No
	

	15.
	S2-134010
	Standardization Issues -  Problematic to standardize a proprietary solution
	Yes
	Address with discussion paper that RCAF and PCRF knobs are standardized

	16.
	S2-134010
	Standardization Issues - Difficulty to introduce future enhancements or corrections
	Yes
	Address with discussion paper that RCAF and PCRF knobs are standardized

	17.
	S2-134010
	Standardization Issues - No clear responsibilities for system performance issues
	No
	Not applicable to Solution 1.5.5

	18.
	S2-134011
	Temporal averaging of congestion
	Yes
	Address with analysis paper

	19.
	S2-134011
	Spatial averaging of congestion
	Yes
	Address with analysis paper

	20.
	S2-134011
	Load balancing
	Yes
	Will be addressed as part of continuing work

	21.
	S2-134011
	Redundancy features
	Yes
	Will be addressed as part of continuing work

	22.
	S2-134012
	Performance analysis
	Yes
	Address with analysis paper

	23.
	S2-133874 RAN LS
	new mechanisms should not compromise system capacity. 
	Yes
	Trade-off of utilization and control

	24.
	S2-133874 RAN LS
	how SA2 intended mechanisms would work together with RAN2 mechanisms. 
	No
	

	25.
	S2-133874 RAN LS
	congestion control should be close to the bottleneck link - Otherwise link under-utilization can occur 
	Yes
	Trade-off of utilization and control


RAN concerns relevant to Solution 1.5.5: off-path based RAN user plane congestion reporting will be addressed as listed in the Table above.
Proposal
It is proposed that the following Sections be included in TR23.705 in Release 12.

* * * * Start of 1st Change * * * *
6.1.5.5.4

Solution evaluation

	Item #
	Concerns from doc #
	Description
	Relevance to Solution 1.5.5 (Yes/No)
	Specific Comments

	1.
	S2-134010
	Performance Concern – General 
	Yes
	Trade off due to maximizing utilization versus flexibility

	2.
	S2-134010
	Performance Concern – Limited Information 
	No
	

	3.
	S2-134010
	Performance Concern – Averaged and delayed information
	Yes
	Address granularity of OAM in terms of frequency of update and aggregation functions beyond averaging

	4.
	S2-134010
	Performance Concern – No mechanisms for setting CN throttling parameters
	Yes
	Address as 1) types of actions are not confined to throttling (e.g. video transcoding) and 2) closed loop congestion notification will provide required convergence

	5.
	S2-134010
	Performance Concern – Sensitivity to traffic and radio fluctuations
	Yes
	Address granularity of OAM in terms of frequency of update and aggregation functions beyond averaging

	6.
	S2-134010
	Performance Concern – Oscillating feedback loop
	Yes
	Trade off due to maximizing utilization versus flexibility

	7.
	S2-134010
	Performance Concern – Inconsistent congestion handling
	Yes
	Addressed using roaming agreements

	8.
	S2-134010
	Co-existence issue with RAN mechanisms – General
	Yes
	Operator Guidelines on use of ‘knobs’

	9.
	S2-134010
	Co-existence issue with RAN mechanisms – Link Adaptation
	No
	

	10.
	S2-134010
	Co-existence issue with RAN mechanisms – Parallel execution of RAN and CN traffic differentiation 
	No
	Assuming only Solution 1.5.5 is standardized in Rel-12

	11.
	S2-134010
	Co-existence issue with RAN mechanisms – RAN load balancing 
	No
	

	12.
	S2-134010
	Co-existence issue with RAN mechanisms – Inter-cell interference cancellation
	No
	

	13.
	S2-134010
	Co-existence issue with RAN mechanisms – SON mechanisms may not converge
	No
	

	14.
	S2-134010
	Co-existence issue with RAN mechanisms – Hiding of RAN cell structure from CN 
	No
	

	15.
	S2-134010
	Standardization Issues -  Problematic to standardize a proprietary solution
	Yes
	Address with discussion paper that RCAF and PCRF knobs are standardized

	16.
	S2-134010
	Standardization Issues - Difficulty to introduce future enhancements or corrections
	Yes
	Address with discussion paper that RCAF and PCRF knobs are standardized

	17.
	S2-134010
	Standardization Issues - No clear responsibilities for system performance issues
	No
	Not applicable to Solution 1.5.5

	18.
	S2-134011
	Temporal averaging of congestion
	Yes
	Address with analysis paper

	19.
	S2-134011
	Spatial averaging of congestion
	Yes
	Address with analysis paper

	20.
	S2-134011
	Load balancing
	Yes
	Will be addressed as part of continuing work

	21.
	S2-134011
	Redundancy features
	Yes
	Will be addressed as part of continuing work

	22.
	S2-134012
	Performance analysis
	Yes
	Address with analysis paper

	23.
	S2-133874 RAN LS
	new mechanisms should not compromise system capacity. 
	Yes
	Trade-off of utilization and control

	24.
	S2-133874 RAN LS
	how SA2 intended mechanisms would work together with RAN2 mechanisms. 
	No
	

	25.
	S2-133874 RAN LS
	congestion control should be close to the bottleneck link - Otherwise link under-utilization can occur 
	Yes
	Trade-off of utilization and control


* * * * End of 1st Change * * * *
* * * * Start of 2nd Change * * * *
6.1.6.1.5
Solution evaluation

Solution 1.6.1: Policy-based Congestion Mitigation for RAN congestion mitigation will be standardized.
* * * * End of 2nd Change * * * *
* * * * Start of 3r Change * * * *
7
Evaluation 


Evaluation of the various solutions is covered in the individual sections.

* * * * End of 3rd Change * * * *
* * * * Start of 4th Change * * * *
8
Conclusions

It is decided that the assumptions related to the solution 1.5.5: off-path based RAN user plane congestion reporting are acceptable in this Release.
The concerns raised by RAN WGs will be addressed as the work is progressed.
NOTE: The extension to this solution and reference points with standardized mechanism to collect congestion information from additional sources (i.e. not only OAM) will be addressed in future Releases.

It is concluded to select the solution 1.5.5: off-path based RAN user plane congestion reporting and the complementing solution 1.6.1: Policy-based Congestion Mitigation to be standardized in this Release in order to apply system enhancements for User Plane Congestion Management. 
* * * * End of 4th Change * * * *
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