SA WG2 Temporary Document

Page 4

SA WG2 Meeting #115
S2- 163698
11 - 15 Jul 2016, Vienna, AT

Source:
Samsung
Title:
Multi-RAT Switch based on QoS requirements
Document for:
Discussion/Approval

Agenda Item:
6.10.2
Work Item / Release:
NextGen / Rel-14

Abstract of the contribution:
This contribution proposes RAT switch based on QoS requirements.
Discussion
While NG-RAN supports both eLTE and NR. NR can meet 5G requirements such as very high bandwidth and low latency while the eLTE may not meet those.

In a scenario when the UE or AF requires a new flow which requires very high bit rate which 4G may not meet, the Next Gen System may be able to support those requirements. 

In order to fulfil the scenario, it is proposed that CP decides RAT switch when it receives QoS request with the requirements which the current RAT can’t meet.
Proposed Text
***** Start of Modified Text *****
6.2.2.2
Function description

Editor's note:
This clause will contain function descriptions and the interactions among the network functions.
Depicted in Figure 6.2.2.2-1 is a call flow describing the C-plane QoS signalling.
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Figure 6.2.2.2-1: Flow based QoS architecture: Control plane signalling
1.
A PDU Session is established between the UE and a data network. The PDU Session carries all traffic related to the PDU Session regardless of the QoS characteristics of individual traffic flows. QoS differentiation between several flows multiplexed on the same PDU Session can be provided by means of a QoS marking applied to each packet. As part of this step the UE is provided with a set of pre-authorised FPIs for which it can initiate UL packets without explicit signalling with the network.
2.
A new QoS request is received by the CP functions from the Application Function (AF), from the UP functions, or from the UE, as described in steps 2a, 2b and 2c, respectively.
2a.
The Application Function (AF) is an element offering packet flow that requires a specific QoS treatment. The AF sends [NG5] AF QoS request  (Flow Descriptor, flow bitrate) to CP functions.
2b.
The UP functions detect a new flow that requires specific QoS handling and sends a [NG4] UP QoS Request (Flow Descriptor, Application ID) to CP functions.

2c.
The UE sends an explicit QoS request by sending a [NG1] UE QoS Request (Flow Descriptor, Requested QoS) to CP functions.
3.
The CP functions determines the authorised QoS for the QoS request received in step 2 based on operator requirements. The QoS policy is the list of parameters applicable to control QoS in relevant NextGen entities (CN, AN, UE).


The CP functions sends a [NG4] Authorised QoS (DL Flow Descriptor, Flow Priority Indicator, DL Max Flow Bitrate, DL Session Bitrate, RQI). The DL Flow Descriptor is used by the UP functions to identify user plane packets on which to perform packet classification and marking with the Flow Priority Indicator received within QoS policy. In addition, the UP functions use DL Max Flow Bitrate and DL Session Bitrate to apply maximum bitrate control for downlink packets at the flow and PDU Session level.


The Flow Priority Indicator refers to parameters which are preconfigured at AN node and which describe the packet treatment. RQI indicates whether UE shall apply reflective QoS for corresponding uplink flows. FPI and RQI are used by UP function for U-plane marking over NG3 in the downlink.
CP function determines whether the current RAT (such as eLTE) which the UE connected to can meet the QoS request received in step. If the current RAT doesn’t meet the requested QoS and the other RAT (such as NR) meet the requested QoS, CP function decides the RAT switch and direct AN or UE to switch other RAT.
Editor's note:
Roaming scenario is FFS.

4.
The CP functions may send [NG2] Authorised QoS (UL Flow Descriptor, Flow Priority Indicator, FPL, UL Max Flow Bitrate, UL and DL GFB, UL Session Bitrate) message to the AN.


The UL Flow Descriptor is used by the AN to identify user plane packets on which to perform packet classification and marking in the uplink with the Flow Priority Indicator received within the QoS policy. The AN uses UL Max Flow Bitrate and UL Session Bitrate to enforce maximum bitrate control at PDU Session and flow levels for uplink user plane data packets based on received values.
NOTE:
As part of this step the CP functions also provides information that allow the AN node to identify the PDU Session.
This message is optional. It is used only if AN needs to receive information that is not possible to receive using downlink user plane markings on NG3.
5.
The network may send Authorised QoS information (i.e. UL Flow Descriptor, Flow Priority Indicator, UL GFB) to the UE. Depending on the RAN interface design it is possible that the QoS information is signalled as NAS information (step 5a) or as AS information (step 5b). The UL Flow Descriptor is used by the UE to identify user plane packets on which to perform packet classification and marking in the uplink with the Flow Priority Indicator received within the QoS policy.
Editor's note:
It is FFS whether C-plane QoS signalling information is sent as NAS information (step 5a) or AS information (step 5b).

This message is optional. It is used only if UE needs to receive information that is not possible to receive using user plane markings on the radio interface.

NOTE:
It is up to RAN groups to define QoS framework in radio access.

6.
The AN acknowledges QoS enforcement operation to CP functions by sending a [NG2] Authorised QoS Ack message to CP functions. This message exists if step 4 was performed earlier.

7.
The UP functions acknowledge QoS enforcement operation to CP functions by sending a [NG4] Authorised QoS Ack message to CP functions.
Depicted in Figure 6.2.2.2-1 is a call flow describing U-plane QoS aspects.
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Figure 6.2.2.2-1: Flow based QoS architecture: User plane aspects
1.
UP functions receive a downlink IP packet.

2.
Based on the information configured using NG4 signalling as described in Figure 6.2.2.2-2, the UP functions determines the FPI (FPI_1 in the figure) to apply as packet marking over NG3. The packet marking is used in the NG3 encapsulation header, and possibly as transport-layer marking. If the UP functions determines that reflective QoS should be used for corresponding uplink traffic, it includes the RQI in the packet marking.

3.
Upon reception of the NG3 packet the AN uses the FPI marking to determine the packet handling on the radio interface. If the UE has no corresponding “radio bearer” for FPI_1, the AN implicitly initiates a new “radio bearer” for FPI_1. If RQI was included in the NG3 packet, the AN replicates it in the radio header of the downlink radio packet. The AN also includes FPI_1 in the downlink radio packet e.g. to assist the UE in determining QoS for corresponding uplink traffic in case of reflective QoS or towards a Remote UE in case the UE acts as a Relay UE.

4.
Upon reception of the radio packet UE take a note of the received information (FPI and/or RQI). If RQI was present in the downlink, it handles all corresponding uplink flows with the same FPI (i.e. FPI_1). Given that the QoS handling of this flow was initiated by the network, FPI_1 does not need to be part of the “pre-authorised FPI set”.

5.
An application client in the UE provides an uplink packet for transmission to the lower layers. Based on internal configuration the UE maps the uplink packet into one of the pre-authorised FPIs (FPI_2 in the figure) and proceeds with transmission in the uplink, as defined by RAN specifications. If the UE currently has no corresponding “radio bearer” for FPI_2, the UE initiates a new “radio bearer” for FPI_2 using in-band means. The UE includes the selected FPI (FPI_2) in the radio packet header.

6.
Upon reception of the radio packet the RAN verifies whether FPI_2 is part of the “pre-authorised FPI set”. In the affirmative case the RAN copies the received FPI in the NG3 encapsulation header, and possibly uses FPI_2 to determine any transport-layer marking over NG3. Otherwise the RAN discards the packet.

Editor's note:
It is FFS whether in emergency situation UE should be allowed to initiate a flow with an FPI that is not part of the “pre-authorized FPI set” and how this is handled by the system.

7.
Upon reception of the NG3 packet the UP functions performs validation of the FPI. If the UP functions determines that the flow initiated by the UE requires a different QoS than the one selected by the UE, the UP functions performs a corrective action.

Editor's note:
It is FFS whether the corrective action consists in silent packet discard or whether UP functions uses C-plane QoS signaling or U-plane markings to instruct the UE to switch to a different QoS.
8.
UP functions forwards the uplink IP packet towards the data network.
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