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Abstract of the contribution: The paper is to comment the approved CR (S2-1910015) with the update proposal.

1   Introduction
At the last SA2 meeting, CR S2-1910015 [3] was agreed.

However, the solution needs to be polished further as it doesn’t match the expectations received from RAN groups in their LS in [4]. The RAN LS basically said that the solution is feasible provided that much care is taken that it does not generate frequent signaling:
1) QoS Upgrading amongst the set of Alternative QoS Profiles is feasible from a RAN3 perspective. 

1bis) Some companies in RAN3 have concern that the SA2 solution for upgrading/downgrading may generate too much interaction with the 5GC.
This paper proposes some changes to mitigate the undesirable side-effects brought by the current solution in [3].
2   Discussion and proposals
Frequency and triggers for NG-RAN reports

The current text in [3] says:

	If the NG-RAN has received the list of Alternative QoS Profile(s) for this QoS Flow and supports the Alternative QoS Profile handling, the NG-RAN shall apply the following: 
-
Before sending a notification that the GFBR can no longer be guaranteed towards the SMF, the NG-RAN shall check whether the values of the GFBR, the PDB and the PER parameters that the NG-RAN currently fulfils match any of the Alternative QoS Profile(s) in the indicated priority order. If there is a match, the NG-RAN shall indicate the reference to the matching Alternative QoS Profile with the highest priority together with the notification to the SMF. 

-
If there is no match, the NG-RAN shall indicate the values for the GFBR, the PDB and the PER parameters it currently fulfils. 

If the NG-RAN has not received the list of Alternative QoS Profile(s) or does not support Alternative QoS Profile handling, the NG-RAN shall indicate in the notification the values for the GFBR, the PDB and the PER parameters it currently fulfils.


The current SA2 text above actually introduces two features in one:
Feature 1 original V2X feature: match with any Alternative QoS Profile(s) and notify with indirect reference to a signalled QoS profile
· The 5GC signals the requested QoS profile and alternative ones: 100, 80, 60
· The NG-RAN further notifications only when crossing the “value threshold” between two signaled QoS profiles e.g. between 80 and 100.

Feature 2 (the yellow highlighted texts) notification without reference to an earlier signaled QoS Profile
· 5GC signals only the legacy requested QoS profile 100
· NG-RAN reports whenever current value differs from previous report e.g. assuming that NG-RAN provides estimates of GFBR, PDB, PER at an “averaging window” of every second, it could report all changes every second: 80, 84, 82, 83, 81, etc…

Obviously feature 2 would lead to an unacceptable frequency of reporting. 

The negative effect has been mitigated by the NOTE 2 by enabling an “implementation dependent” time hysteresis:

NOTE 2:

In order to avoid a too frequent signalling to the SMF, it is assumed that NG-RAN implementation can apply some hysteresis before notifying the SMF that the currently fulfilled GFBR, PDB and PER have improved or that the currently fulfilled values match a different Alternative QoS Profile of higher priority.

However, even if a reporting interval of say, 60 seconds is set, this doesn’t remove the drawbacks above:

· NG-RAN continues to signal all values every 60 seconds even if the delta is not meaningful: 80, 84, 82, 83, 81, etc…
· Multiplied by the thousands of UEs of a fleet of vehicules, this useless regular reporting is damaging.
We conclude from the above that the only way to avoid the drawbacks of feature 2 is that NG-RAN only sends meaningful reporting (i.e. delta between two successively reported values is higher than a value threshold). Given that each application is different, this value threshold is not be configured in NG-RAN nodes but this should come from the application. But the application sending these “value threshold” for reporting is actually feature 1.
Furthermore, if NG-RAN has not received the list of Alternative QoS Profile(s) or does not support Alternative QoS Profile handling, it is R15 notification control. 
Content of the NG-RAN reports

At the same time, in order to mitigate again the overflow of interactions with the 5GC, the NOTE 2 should be kept with feature 1, in order to have a minimal interval between two reports, in addition to the “value threshold” limitation. The “value threshold” limitation can be enforced in stage 3 by having NG-RAN reports only made of indexes of the QoS profiles earlier signalled by 5GC. 
Proposal 1: Remove feature 2 (yellow texts) which was lately considered and keep only the original V2X intention of feature 1. 

Additionally, PDB and PER are per packet based measurement, the notification to the 5GC should not be triggered for each packet when the measurement crosses the threshold determined by the alternative QoS profile, which will largely increase the notification frequency. 

Proposal 2: Remove per packet based measurement at NG-RAN to trigger the notification, i.e. remove NG-RAN shall check whether the values of the PDB and the PER parameters that the NG-RAN currently fulfils match any of the Alternative QoS Profile(s).
UE Notification over NAS
Continuing on the requirements from RAN groups to mitigate the interactions, tdoc [3] has added on top of the reports from NG-RAN to 5GC additional reports from 5GC towards the UE over NAS as follows:
	Unless the PCF indicates differently, the SMF uses NAS signalling (that is sent transparently through the RAN) to inform the UE about changes in the QoS parameters (i.e., 5QI, GFBR, MFBR) that the NG-RAN is currently fulfilling for the QoS Flow.


Obviously, these additions are very costly because they add one N2 message + one RRC message to encapsulate the N1 message. This looks contradicting with all the efforts spent to mitigate the interactions as explained above, especially when it is triggered due to the lack of resources in NG-RAN, more resources will be consumed to convey it can only worsen the problem.  Each notification consuming critical resources (especially in bad radio conditions) might in turn trigger another notification as the radio condition becomes even worse, which results in a cascade of notifications. The more limited the resources, the more serious the impacts on useful throughput. One can imagine a scenario where the notifications might end up using all the useful throughput. 
We would like to suggest that a vast majority of cases should be addressed without any such signaling as follows:

In current release 15, whenever the NG-RAN cannot fulfil the GBR, it will allocate fewer grants to the UE. The TCP window in the UE will shrink and the application will automatically be made aware.

We should also consider that this legacy mechanism is much more reactive that the loop created by NG-RAN sending notification to 5GC, 5GC sending N2 message to NG-RAN and NG-RAN sending RRC message to UE.

Comparing to the reactive approach (with the notification path NG-RAN -> 5GC -> NG-RAN-> UE), it is more efficient and effective to take the proactive approach, i.e. the available throughput is directly visible to the UE (through BSR, resource allocation for uplink traffic) and TCP window management can efficiently manage variations. Besides, since in congested situations the network will not be able to deal with the plethora of notifications for all UEs having GBR services, applications would still need to quickly adapt without this new information. The para above from tdoc [3] is not only useless in most use cases, but it yields incredible signaling and even more latency than legacy mechanism, considering the thousands of UEs in the fleet of vehicles to be notified.
We therefore make the following proposal:

Proposal 3: temporarily remove the blue texts and send an LS to RAN2/3 in the meantime to validate this proposal. Once validated, it could be added back.

3   Conclusion

This paper has shown that the current solution does not match the expectations from RAN groups and proposes the following modifications and way forward:

Proposal 1: Remove feature 2 (yellow texts) which was lately considered and keep only the original V2X intention of feature 1. 

Proposal 2: Remove per packet based measurement at NG-RAN to trigger the notification, i.e. remove NG-RAN shall check whether the values of the PDB and the PER parameters that the NG-RAN currently fulfils match any of the Alternative QoS Profile(s).
Proposal 3: temporarily remove the blue texts and send an LS to RAN2/3 in the meantime to validate this proposal. Once validated, it could be added back.
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