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1 Introduction
This document discusses potential R2 response to LS R2-132280 on user plane congestion.
SA2 asks e.g:

This raised the following question that SA2 would like to request RAN2/3 to provide feedback on:

·  Based on which implementation-independent criteria can the RAN determine whether it experiences user-plane congestion?

Assuming that the RAN is able to determine it is congested as described above it was proposed that the RAN determines the severity level of congestion and sends a scalar value representing the severity level to the Core Network.

Related to this the following question was raised:

·  To enable that multiple congestion levels can be determined and reported to the Core Network while also ensuring the same severity level being reported by different RAN implementations in similar congestion situations, which implementation-independent criteria need to be configurable by operators in the RAN to enable the RAN to detect and derive the different severity levels of congestion?

2 Discussion
Probably network vendors can indeed report congestion levels in an implementation dependent way, but how to specify congestion level to be consistent across vendors is not trivial. Overall it is not trivial to define what is congestion in a packet based network. 
Measurements

RAN2 has discussed measurements that related to congestion in the past, see also TS 36.314, ref [1].  
	Measurement
	Relevance

	PRB usage (overall)
	No. Relevant to the overall load = resource usage in a cell, but is not relevant to whether Users are experiencing congestion or not. 

	PRB usage per QCI
	Yes, to some extent. High overall PRB usage, but low PRB usage for low priority QCIs could be an indication of congestion. 

	No of received RACH preambles
	Maybe. RACH is assumed to be lightly loaded in normal cases. Very high RACH load may involve congestion, but it is not clear to what extent it would be visible in this measurement. 

	Number of active UEs
	Yes, to some extent. The number of UEs with data in the buffers is an indication of how many UE that share the cell resources for data transmission.


	Packet delay
	Yes, to some extent. Packet delay could be expected to increase as load increases. Thus long packet delays for certain QCIs could be an indication of congestion. 

	Data Loss
	Maybe. Data discard rate in the DL could be an indication to what extent eNB performs traffic mgmt actions to reduce data rates.  

	Scheduled IP throughput
	Yes. Scheduled IP throughput measures the throughput per UE per QCI experienced by the user during a data burst. For some QCIs, this could be a good indication of congestion. However, the scheduled IP throughput is a somewhat complex measurement, and it is not clear what would be the capacity at the eNB to perform this measurement at congestion level load. 


Congestion handling in the RAN

In addition to measurements listed above, RAN is assumed to react to congestion, and provide Explicit Congestion Notifications on IP level to CODEC endpoints, which are then expected to reduce the rate. 
Load indications in X2-AP

In X2-AP, eNBs may send the following load indications to other eNBs for load balancing purposes: 

· Radio Resource Load: PRB usage (0..100) [total, GBR traffic, non-GBR traffic]
· Transport Network Load: S1 TNL Load (low, medium, high, overload)

· Hardware Load: UL hardware load, DL hardware load (low, medium, high, overload)

· Composite available capacity indicator: Available capacity for different capacity classes (0-100). 

As “congestion” is a vague concept, it seems difficult to capture all possible aspects of congestion in a single scalar value. If consistent operation across vendors is desired it seems best to report something well defined, e.g. PRB usage per QCI. 
Proposal 1: It is proposed that cell congestion level indication is specified using measurements and mechanisms that are already standardized. RAN2 to discuss which of the measurements to recommend. 
It may also be desirable also to separate Radio Interface congestion from other sources of congestion, e.g. eNB hardware load and backhaul load. 
Proposal 2: Radio Interface Congestion should be indicated separately from other sources of congestion, e.g. eNB hardware or backhaul. 
3 Conclusions
Proposal 1: It is proposed that a cell congestion level indicator is specified using measurements and mechanisms that are already standardized. RAN2 to discuss which of the measurements to recommend. 
Proposal 2: Radio Interface Congestion should be indicated separately from other sources of congestion, e.g. eNB hardware or backhaul.
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