3GPP TSG RAN WG2 Meeting #105 bis	R2-1904452
Xi’An, People’s Republic of China, 8th April – 12th April, 2019	
	
Title: 	Automatic Restoration of GFBR QoS- Response to SA2 LS R2-1903041
Source: 	Vodafone
Agenda item:	11.14
Document for:	Discussion/Decision 
Introduction 
In a recent LS to RAN2, R2-1903041 (S2-1902906), SA2 has highlighted a number of problems associated with Guaranteed Flow Bit Rate (GFBR) QoS variation, which is described in Key Issue 7 of TR 23.725 under the title "Automatic GBR service recovery after handover"
SA2 in the LS has asked RAN2 to provide a solution to this problem. In this contribution, we attempt to highlight the problems and offer solutions for the Stationary and Handover scenarios.
Description of the Problem 
The problem that was highlighted in the LS is as follows:
When a machine needs a Guaranteed Bit Rate service, it is likely to need that quality level in order to perform its job. Hence if the QoS level cannot be maintained (e.g. handover into a congested cell; temporary cell overload due to higher priority services; etc.), the QoS level should be restored as soon as possible, and, without a storm of signalling messages.[S2-1902906]
For a User Device or any other device that is providing a particular service requiring a GFBR Quality of Service, due to variations in the radio environment or cell load, the quality of the radio link may degrade. This degradation in the radio environment or the cell congestion will cause the Basestation to downgrade the QoS value in the User Device
As the radio environment improves or the cell becomes less congested, the Basestation may upgrade the QoS value in the User Device and restore the required quality of service. 
The main problem highlighted by SA2 are:
1. The main Admission Control at Flow Establishment 
2. Maintenance of Flow on the serving cell
3. Handover of flow (GFBR) to another Basestation 
Additional problem that was not discussed in the LS from SA2:
4. How the User Device can discard old packets that have not been transmitted due to poor QoS in its buffer? 

Proposed Solutions
Single Cell Solution  
The current Release 15 solution, illustrated in following Figure 2, is deficient in a few areas:
· The QoS Notification from the Basestation to the User Device is missing
· The User Device, accumulates old packet unnecessarily in its buffer instead of discarding them 
The following Figure 1 illustrates the current situation with Release 15 solution:

[image: ]
[bookmark: _Ref4588127]Figure 1 Current Release 15 Solution


A solution that can be implemented for this problem is to introduce a number of new signalling between the Basestation, the User Device, e.g. industrial machinery, and the core network. See following Figure 2:
[image: ]
[bookmark: _Ref4588010]Figure 2 Proposed Release 16 Solution
By reference to Figure 2, as the radio conditions degrades or the cell becomes congested, the Basestation detect the changing conditions and sends a control message to the user device and downgrades the QoS. At the same time the Basestation send a message back to the core network informing that QoS for a particular service has been downgraded and the GFBR will not be met.
In the meantime the User Device discards old packets, which are waiting to be uploaded, from its buffer. This would be in line with the NAS commend that has instructed the User Device to discard old packets which have passed the Survival Time (See TS 22.261).
As the QoS improves, the Basestation notifies the User Device that the Guaranteed Flow can be delivered and notifies the core network that required QoS can now be delivered to the User Device. 
The proposed solution under Release 16 corrects the Release 15 problems listed above. 


Handover Solution
In a handover situation, see following Figure 3, when the User Device moves from one serving cell to another either due to motion or due to poor radio conditions, the Basestation 1 send a handover request command to the Basestation 2 indicating that the GFBR Flows have associated Automatic Restoration. Basestation 2 acknowledges the handover indicating which flows are admitted, which flows are rejected and which GFBR Flows have been accepted with ‘Best Effort’ pre-conditions. 
Basestation 1 then needs to make a decision whether to accept the pre-condition of the Basestation 2 or to search for another Basestation in the vicinity. If no other Basestation is available the User Device is handed over to the Basestation 2 with pre-conditions on the GFBR Flows. Basestation 2 notifies the Core network that the QoS will not be met.
The User Device continues to discard old packets until the QoS improves. Following improvement in the QoS the Basestation 2 notifies the User Device and the Core network that the QoS can be delivered. 
[image: ]
[bookmark: _Ref4596131]Figure 3 Proposed Release 16 Solution for Handover Scenarios



Conclusion and Proposal 
In this contribution, we have illustrated a practical solution for the Automatic Restoration of GFBR QoS in Stationary and Handover situations. 
For both Stationary and Handover situations, in order not to drop the connectivity between the Basestation and the User Device, when the radio condition deteriorates and QoS downgrades, the Basestation signals to the User Device and the Core network that the QoS has downgraded, whilst maintaining the connection. 
The new proposed solution relies on the UE to discard the old packets stacking up in its buffer which have past their “Survival Time” and re-transmit when the QoS has improved. This solution can be found in TS 22.261
In order to realise the proposed Release 16 solution the content of the RRC Commands between the Basestation and the User Device have to be amended to indicate whether the QoS has degraded or has improved. Similarly the contents of the messages between the Basestation and the Core network should indicate the variation in the QoS in the User Device. 
We kindly request RAN2 to send an LS back to the SA2 indicating the following answers to their questions:
In response to the questions in the incoming LS
i) The admission control concept outlined in component B.
RAN2 Response: Yes this is possible. 

ii) With regards to component C, whether RAN signalling (RRC or other RAN signalling) from the RAN to the UE is needed when a GFBR flow is no longer granted the ‘guaranteed’ radio resources.
RAN2 Response: Yes this is possible by amending the RRC Messages between the Network and the UE to indicate to the UE that the QoS of the GFBR Flow has changed:
- in the case of QoS degradation, the Network will inform he UE that QoS Guarantee will not be delivered 
-in the case of QoS improvement, the Network will inform he UE that QoS Guarantee will be delivered 
Furthermore NAS signalling needs to be established between the Network and the UE to instruct the UE to discards old packets which are past the “Survival Time”.
[bookmark: _GoBack]
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