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Abstract of the contribution: This paper discusses the pros and cons of the two postponed CRs to TS 23.401 on Secondary RAT data volume reporting (S2-174756 and S2-174757).
Discussion
At SA2#122 meeting, two different approaches were proposed for the reporting of Secondary RAT data volume reporting:
S2-174756 (Ericsson) proposes to reuse and update existing S1 and S11 messages as much as possible, while S2-174757 (Nokia) proposes to define new S1 and S11 messages that can be used for any event and thus not impacting any existing S1 or S11 message.

It can be noted that S2-174756 (Ericsson) does not include reporting at time intervals, even if it is likely required for long lived connected PDN connections. Introducing such a feature would need to at least define a new S1AP message. Whether MBR can be reused over S1 is questionable but, if so, it can also be reused in the Nokia proposal. SA5 is responsible for deciding whether the reporting at time intervals is required or not. 
The following table summarizes the differences between the two proposals, which are: 
Updated S2-174756 (Ericsson): 
· in eNB, the procedure is integrated in the existing procedures to avoid complex error cases. Impacts to S1 messages (UE Context Release Complete, Deactivate Bearer Response), 
· in MME, impact to all existing procedures. Impacts to S11 messages (Modify Bearer Request, Delete Bearer Response),
· new message on S1 for reporting at minimum time interval,

· additional message to be defined on S11 for UE or MME requested PDN disconnection procedure,

· impacts to multiple procedures in eNB and MME.

S2-174757 (Nokia): 

· in eNB, the procedure is integrated in the existing procedures to avoid complex error cases (as in Ericsson solution), however the reporting message is separated from the existing S1 message: one more message than Ericsson solution over S1 for 3 procedures: S1 Release, PDN disconnection and Bearer Deactivation,
· in MME, no impact to existing procedures: one more message over S11 for Bearer Deactivation,
· same number of messages for Minimum time interval reporting, X2 handover, S1 handover, inter-RAT handover,
· single procedure to be handled at eNB and at MME, allowing for an easy and safe implementation on top of existing procedures. eNB state machine: no additional state is required in the eNB. MME state machine: the MME just relays the counters to the SGW. 
	Event
	Proposal
	Trigger point 
	Signalling on S1 – eNB procedural impact
	Signalling on S11 – MME procedural impact
	Comments

	Minimum time interval
	Updated S2-174756 (Ericsson)
	Any time.
	Requires a new S1 message. New procedure.
	Requires a new S11 message. New procedure.
	Same as Nokia solution. 

	
	S2-174757 (Nokia)
	Any time.
	S1 Secondary RAT Reporting message. New procedure.
	New S11 "Change Notification Request" message. New procedure.
	Same number of messages as Ericsson solution.

	Suspend/ Resume
	Updated S2-174756 (Ericsson)
	UE Context Suspend Request
	Requires an additional S1 message. See comments.
Procedural impact.
	Require an additional S11 message. See comments
Procedural impact.
	

	
	S2-174757 (Nokia)
	UE Context Suspend Request
	Additional S1 message (Generic Secondary RAT Reporting message). Procedural impact.
	Additional S11 "Change Notification Request" message. No procedural impact.
	Same number of messages on S11, one more on S1, but this is part of a common reporting procedure built  and tested for all other procedures

	S1 Release
	Updated S2-174756 (Ericsson)
	S1 UE Context Release Complete
	New IE in S1 UE Context Release Complete message. Procedural impact.
	Additional S11 message: New IE in MBR message. Procedural impact.
	Impacts to 
- S1 UE Context Release Complete
- S11 Modify Bearer Request

	
	S2-174757 (Nokia)
	S1 UE Context Release Complete
	Additional S1 message (Generic Secondary RAT Reporting message). Procedural impact.
	Additional S11 "Change Notification Request" message. No procedural impact.
	Over S1: one more message than Ericsson S2-174756
Over S11: Same number of messages as Ericsson S2-174756.
No impact to existing messages over S1 and S11.

	PDN GW initiated bearer deactivation / MME Initiated Dedicated Bearer Deactivation
	S2-174756 (Ericsson)
	S1 Deactivate Bearer Response
	New IE in S1 Deactivate Bearer Response. Procedural impact.
	New IE in S11 Delete Bearer Response. Procedural impact.
	Impacts to 
- S1 Deactivate Bearer Response
- S11 Delete Bearer Response

	
	S2-174757 (Nokia)
	S1 Deactivate Bearer Response
	Additional S1 message (Generic Secondary RAT Reporting message). Procedural impact.
	Additional S11 "Change Notification Request" message. No procedural impact.
	One more message over S1 and over S11 than Ericsson S2-174756.

No impact to existing messages over S1 and S11.

	UE or MME requested PDN disconnection (5.10.3)
	S2-174756 (Ericsson)
	Not implemented in the CR.
	New IE in S1 Deactivate Bearer Response. Procedural impact.
	Additional S11 message. Procedural impact.
	Impacts to 
- S1 Deactivate Bearer Response
- S11 Delete Bearer Response

	
	S2-174757 (Nokia)
	Not implemented in the CR.
	Additional S1 message (Generic Secondary RAT Reporting message). Procedural impact.
	Additional S11 "Change Notification Request" message. No procedural impact.
	One more message over S1 and over S11 than Ericsson S2-174756.

No impact to existing messages over S1 and S11.

	S1 based handover ¨ Inter-RAT handover
	S2-174756 (Ericsson)
	When resources in the source eNB are released

	Requires an additional S1 message. Procedural impact.
	Additional S11 message: New IE in MBR message. Procedural impact.
	Same number of messages as in Nokia S2-174757.

Impacts to
- S11 Modify Bearer Request

	
	S2-174757 (Nokia)
	When resources in the source eNB are released
	Additional S1 message (Generic Secondary RAT Reporting message). Procedural impact: the report shall be sent when Path Switch Request Ack is received. 
	Additional S11 "Change Notification Request" message. 
No procedural impact.
	Same number of messages as Ericsson S2-174756.

No impact to existing messages over S1 and S11. No impact on MME behaviour

	X2 based handover 
	Updated S2-174756  (Ericsson)
	Report sent via X2 during handover.

	Reuses Path Switch Request from target eNB. Procedural impact.
	New IE in DSR message. 
New S5 message if reporting to PGW is confirmed. Procedural impact.
	Does not allow target eNB to not support the feature.

	
	S2-174757 (Nokia)
	Report sent via X2 during handover.


	Additional S1 message (Generic Secondary RAT Reporting message). Procedural impact. It is sent immediately before the old ENB starts forwarding data to the new eNB: After the source eNB forwards data to the new eNB all the data can be counted in the new eNB.
	Additional S11 "Change Notification Request" message. No procedural impact.
	No impact to existing messages over S1 and S11. 

Report sent from source eNB to MME.
NO impact on the target eNB.


Other aspects on Nokia proposal:

· There is no need for acknowledgement or retransmission of the Generic Secondary RAT Reporting message from eNB to MME at RNL since the S1 transport layer is reliable (Class 2 message).
· The risk of collision and precedence issue with the sending of the Generic Secondary RAT Reporting message at events such as S1 Release from the MME because this message is a class 2 message (not acknowledged) and can be sent just before the S1 Release Complete message.
· There is no risk of collision during handovers since the sending of the Generic Secondary RAT Reporting message is sent before the UE context is released in the source eNB.
· In mobility procedures, the Generic Secondary RAT Reporting message is sent to the MME by the source eNB as soon as data cannot be sent or received in HO procedures. This is very early in the procedures and so it is sure to avoid cases where the S1 or S11 are released before the report reaches the SGW. This uniform criterion simplifies implementations and testing of the feature.
· Correlation is performed in the SGW.
Conclusions and proposal

From the discussion above, it is observed that:

· Ericsson proposal (S2-174756) has the merit to save some signalling over S1 for a few procedures (S1 Release, PDN disconnection and Bearer Deactivation) and over S11 for Bearer Deactivation procedure. But does not bring any signalling advantage for the frequent X2, S1 and inter-RAT handover procedures, as well as for the even more frequent reporting at minimum time intervals.
· Ericsson proposal also requires ADDITIONAL signalling to PGW anyhow in several procedures, unrelated to existing procedures, and also NEW S11 interactions, unrelated to existing procedures. So really in many cases the only saving is a single S1 message from RAN to MME, that is outweighed by several impacts on existing messages and existing nodal behaviour in MME.
The problem is that it impacts many S1/S11 messages and many procedures in the MME. 
· Nokia proposal (S2-154757), despite of the above additional S1 signalling, has the merit to not impact existing S1 messages, not impacting S11 messages and not impacting existing procedures in the MME. It uses uniform decision principles in the RAN across mobility scenarios and should simplify implementation and testing of the feature, thus making it more likely it can be adopted.
Both solutions are feasible but one is clearly less intrusive in MME implementation and on existing procedures messages. It is proposed to discuss advantages and drawbacks of the two solutions.
A companion CR, as a revision of S2-174757, is proposed. 
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