SA WG2 Temporary Document

Page 1

SA WG2 Meeting #116Bis
    S2-164476
29 August – 2 September 2016, Sanya, P.R. China
  

Source:
Ericsson
Title:
CN control of used QoS
Document for:
Approval 

Agenda Item:
6.15

Work Item / Release:
FS_CIoT_Ext/Rel-14

Abstract of the contribution: Proposes additions to the Inter UE QoS solution 7.

Discussion

For the “Inter UE QoS” solution 7, there need to be a way for the network to supervise priority levels used by UEs. An operator may for example want to put additional charges on a customer who exceeds its agreed priority levels. The network may also want to block additional data using back-off / extended wait timer for misbehaving UEs or take other measures. 

If solution 7 was introduced, a new way of handling QoS would have to be introduced. Since UEs cannot be trusted, additional mechanisms would be needed to handle situations where UEs are misbehaving. It would also impact eNodeBs with new way of receiving and handling QoS input. Impact on MME and other CN nodes would also be needed for handling QoS for control plane data. 

Proposal

It is proposed to update the text for solution 7 in TR 23.730 as indicated below:

***** Start of changes *****

6.7
Solution 7: Inter UE QoS for NB-IoT Control Plane Optimisation using spare codepoints in Message 3

6.7.1
Description

This solution addresses the Key Issue 6 – “Inter UE QoS for NB-IoT Control Plane Optimisation”.

The proposed mechanism is as follows:

a)
During the PDN connection establishment (on any/all RATs), the MME allocates a (e.g. one of 4) priority levels to the session (e.g. from a mapping from the QCI 5/6/8/9 values). This priority level is sent to the UE in the NAS PDN establishment signalling.

Note 1:
an alternative is that a standardised mapping is used in the UE to convert the QCI sent by the MME (since Release 8) in the NAS signalling into the priority level.

Note 2: 
the priority level for QCI 5 (IMS signalling) might be set the same as QCI 8 or 9. As GBR bearers are not maintained on NB-IoT, there does not seem to be a great need to prioritise the transmission of IMS “Bye” messages (which was the key reason for QCI 5’s high priority in release 8). 

Note 3:
Whether to use 3 or 4 priority levels is left for the stage 3 design (e.g. use of 2 spare bits implies 3 levels, but it is not clear that ASN.1 PER can encode in that manner). 

b)
At Mobile Originating RRC connection setup the NAS layer supplies the priority level (of the requesting PDN connection) to the AS layer, and – for NB-IoT (only) – the AS layer includes the priority level as information in the RRC Connection Request. 

Note 4: 
the NB-IoT RRC Connection Request is allocated the same radio resource [80 bits] as the NB-IoT RRC Connection Resume message. The RRC Connection Resume is [16 bits] longer than the Connection Request, hence there is space to add 2 or 3 bits to signal the priority level in the Connection Request.

Note 5: for MO SMS and MO signalling, the priority level need not be used (i.e. is coded the same as in Release 13)

c) 
On the NB-IoT RAT, for Mobile Terminating RRC connection setup, either:

i) 
the UE uses the priority level of the highest priority established PDN connection in the RRC Connection Request., or,

ii) 
the MME adds QoS information alongside the downlink NAS (signalling or data) PDUs that it sends to the RAN. (but this prevents the eNB prioritising messages 4 and 5)

In the MT case, if the UE has no PDN connections, it does not indicate a priority level.

d)
The eNB uses this priority information in its resource scheduling algorithm until any more detailed QoS information is received from the MME. 
e)
The eNB forwards the priority level used by the UE to the MME as part of the S1AP message containing the UL data NAS PDU. The MME may check if the UE has used the priority level it was assigned in step a), or if it has used a higher/different priority level. The MME makes sure the used and allocated priority levels are recorded in CDRs e.g. by forwarding the priority information to the entity doing CDRs (e.g. SGW/PGW/SCEF). The MME may be configured to take further action for misbehaving UEs e.g. sending back-off timer to the UE.
f)
The MME may be configured to provide the eNB with the assigned priority level and indicate that the UE is misbehaving and using a higher or different priority level than the assigned. The eNB uses the information to take action for any subsequent MO/MT data as long as the UE context is connected.
g)
For WB-E-UTRAN, no changes are proposed to the RRC establishment signalling, largely due to legacy signalling constraints. 

6.7.2
Impacts on existing nodes and functionality

MME: 
Needs to map QCI into a priority level and include this in session management signalling sent to NB-IoT capable UEs. Provides used and allocated priority levels to CDR generating entities e.g. SGW/PGW/SCEF. MME may while UE is in ECM connected mode provide the eNB with the assigned priority level and indicate that a UE is misbehaving.
SGSN: 
No change (in the UE, the NB-IoT priority level could be 1:1 mapped from the existing GPRS priority level.)

UE: 
Places priority level into RRC Connection Request message.

eNB: 
Uses the received priority level in scheduling scarce resources between different UEs. Places priority level used by the UE into S1AP message to MME. Takes action, e.g. sends extended wait timer (back-off timer) to UE, based on information received from MME.
S/PGW:
Receive/forward used priority level/QCI for misbehaving UEs. Store in CDRs. 
6.7.3
Solution Evaluation
The solution introduces a priority function for data transmission using CIoT CP Optimization. Its weakness is that UEs cannot be trusted. Hence there need to be additional mechanisms in place to handle situations where UEs are misbehaving.
The solution deviates from how QoS is handled for normal user plane based communication. This requires the eNB to implement new way receiving and handling QoS input. This also requires new QoS handling in the MME and other CN nodes.
***** End of changes *****
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