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Introduction
[bookmark: _GoBack]SA2 has made some progress related to QoS.  This document considers the RAN aspects to support the SA2 Next Gen Core QoS framework.  In line with the SA2 agreement to minimise signalling for network interface, it looks at how to minimise the signalling over the radio interface related to QoS for non-GBR bearers. 
Discussion
SA2 agreements relevant to RAN2
SA2 has reached an interim agreement for QoS framework in Next Gen core that will be support Reflective QoS over RAN under control of the network.  Reflective QoS here implies that the network decides on the QoS to apply, reflects the DL traffic and the UE reflects the DL QoS for associated UL traffic.  Each DL packet from the UP functions to RAN will have QoS marking in encapsulation header on NG3 (equivalent of S1-U).  This is used by the RAN to determine the QoS to be applied for the DL packet in the NR NB.   The UE will use the same QoS for the UL packet for the same SDF.
SA2 has agreed that a default QoS rule shall and pre-authorised QoS rules may be provided at PDU Session establishment to UE using NG1 (NAS) signalling. This is/can be used by the UE for initiation of SDFs without having to perform explicit signalling with the network (e.g. without having to perform the equivalent of the UE Requested Bearer Resource procedure).  
Further, QoS rules can be (e.g. depending on access capabilities) provided at PDU Session establishment to the RAN using NG2 signalling.  This can be used by RAN e.g. to validate the QoS marking used for uplink packets before including a corresponding QoS marking in the NG3 encapsulation header.
GBR SDFs will be setup using explicit signalling to provide (amongst others) the GBR for the SDF and undergo call admission control as in LTE today.
SA2 has further agreed that NG2 signalling related to QoS, outside of PDU Session establishment, for non-GBR SDFs should be minimised on NG1 (NAS) and NG2 (S1-C).
The full list of SA2 agreements related to QoS can be found in Annex A.
DRB establishment signalling
RAN2 had in the last meeting made the following agreements:
1: The "data radio bearer" (DRB) defines the Over-The-Air packet treatments in the RAN. 
2: A DRB serves a set of packets requiring the same packet forwarding treatment, e.g. reliability, target delay, etc. 
3: A separate DRB is defined for each different packet forwarding treatment required.

As per the SA2 agreement quoted above, each packet received by the NR NB will be marked with the required QoS treatment in the NG3 header.  As per RAN2 agreement 3 above, if a packet that is received by the NR NB requires a different QoS handling, then a separate DRB needs to be defined (i.e, setup).   A DRB here can be seen to be a logical channel that has its own protocol stack instance with a QoS handling different from the other existing bearers/logical channels.
Based on the above discussion, and in line with the SA2 agreement to minimise signalling associated with set up of non-GBR SDFs and to use reflective QoS, RAN2 should also avoid RRC signalling to set up any associated DRB.  There are many ways to do this as discussed further below.
The following aspects then need to be discussed further:
1) When is the DRB instance created
2) What DRB configuration to use
3) When is the DRB instance released

  Creating DRB instance 
The DRB instance in the UE can be created when the UE receives a DL packet with a logical channel id that does not exist.  Similarly for the UL, the DRB instance can be created when the UE decides it wants to send a packet with a QoS level different to any of the existing DRBs.  
It may also be possible to create DRB instances a priori and maintain them to handle possible DRB establishment.  However, this will require prior association of the logical channel id with the DRB and its associated QoS level.
DRB configuration
As seen above, explicit signalling is still needed for GBR flows and for default bearer establishment for a PDU session.  At this time, the UE is provided with the default QoS rule and optionally with pre-authorised QoS rules.
This then brings up the question how to configure the QoS parameters over the radio for a newly initiated DRB without RRC signalling.  The list of parameters that can be configured per DRB is provided in Annex B.  
Since the discussion is only related to non-GBR bearers  and the DRB being initiated has different QoS level, the QoS level needs to be signalled explicitly (at least) at the time of DRB initiation.  This is discussed in further detail below.   While the remaining configuration used for the default bearer should in vast majority of cases be also applicable for the new DRB and can simply be copied/re-applied for the new DRB, others like BSR grouping can be pre-configured or specified.  Annex B gives the list of logical channel configuration parameters defined in LTE today.  
Signalling QoS level:
 QoS level associated with a DRB can be carried  as a header field in all the radio packets.    Since the implicit establishment of DRBs is considered only for non-GBR bearers, 3-4 bits should be sufficient.   The association between the QoS marking in the packet header and actual values can be captured in the specifications (like QCI table in LTE) or set up using RRC/NAS signalling at the time of PDU session establishment.
 Another alternative is to configure an association between the logical channel id and QoS level  and possibly even some of the bearer configuration parameters during the PDU session establishment.  This can be done for a set of logical channel ids.  When the network or UE uses one of these logical channel ids for a new bearer, UE or network (respectively) knows it must use the corresponding configuration[footnoteRef:1].    While this avoids carrying QoS field in every packet, it will increase the required logical channel id space and may eventual save only a bit or two. [1:  As an implementation option, UE (and network)  can already create an instance of the bearer at the time of configuration ready for any data on the channel.] 


DRB id
DRB id provides a unique identifier of a DRB at RRC layer.  It serves several purposes.  DRBid is used an input for security key derivation for a DRB.  Further, it provides the handle to reconfigure the DRB.  It also provides the association for a bearer configuration, its EPS counterpart and forwarded data during HO.  With the use of reflective QoS without explicit NAS signalling, it is not necessary to have a EPS bearer id to form the association between EPS bearer and DRB. Logical channel id also provides a unique identifier of a DRB that is used for the user plane.  A one to one mapping between the DRBid and logical channel id is configured.  
One possibility is to use the same identifier at RRC and user plane (i.e, use logical channel id the same as DRB id).  A couple of cases needed special handling.
1) Unlike DRBid, a logical channel id can be changed during HO and hence cannot provide the unique identifier needed for HO in LTE.  However, there is no strong reason for this flexibility.  
2) Input to security keys.  For security purposes, the same DRBid is not allowed to be used for the same KeNB.  That is, if the DRBids are exhausted, eNB has to perform an intra-cell HO to refresh the keys.  Hence DRB id ensures that the same security key is not used for the same COUNT.  This is one of the reasons why DRBid space is larger than logical channel id space (which is kept small to reduce the header overhead).  In the absence of DRBid, if logical channel id is used instead, some additional mechanism is needed to ensure that keys are not re-used for the same COUNT.   In any case, with flow based QoS, DRBs are likely to be created more frequently and hence the current solution would need to be reviewed.  SA3 can be consulted to verify if this possible.
DRB release
The simplest solution is to adopt a timer based solution (as in D2D) for DRB release in the absence of explicit signalling.  After a certain period without any packet on a DRB, the DRB can be released by both network and UE.   Alternatively, the DRB can be allowed to be kept provided the security aspect of a potential HFN wrap around and re-use of COUNT is taken care of.
Summary and proposal
The above discussion shows some possible solutions that could be used to establish DRBs without explicit RRC signalling.  Other solutions may of course also be possible.
Based on the above discussion, and in line with the SA2 agreement to minimise signalling associated with set up of non-GBR SDFs and to use reflective QoS, RAN2 should also avoid RRC signalling to set up any associated DRB. 
Proposal #1: It should be possible to establish non-GBR DRB associated with a new SDF for an existing PDU session without explicit RRC signalling.  
As SA2 has already agreed, explicit signalling is still needed for GBR flows and for default bearer establishment for a PDU session. There are also occasions that RRC signalling may still be needed such as to indicate bearer type during Dual connectivity.  


Annex A (Extracts from 23.799)

The Figure 6.2.2.1-1 represents a flow based QoS non-roaming architecture that is used to describe the proposed QoS framework.


Figure 6.2.2.1-1: Flow based QoS non-roaming architecture

SA2 Interim agreements for Key issue #2 QoS framework are as follows:
1	Support Reflective QoS over RAN under control of the network. The network decides on the QoS to apply, reflects the DL traffic and the UE reflects the DL QoS for associated UL traffic.
Editor’s note: How reflective QoS is supported will be discussed as part of the solutions.
2.	U-plane marking for QoS is carried in encapsulation header on NG3 i.e. without any changes to the e2e packet header.
3a.	 A default QoS rule shall and pre-authorised QoS rules may be provided at PDU Session establishment to UE. using NG1 signalling.
NOTE: In some cases part of the QoS information can be provided as AS information even at PDU Session establishment.
Editor’s note: The content of the QoS rule is FFS, including a possible change of the term to avoid confusion with PCC/QoS rules.
Editor’s note: QoS related signalling to the UE for non-3GPP access is FFS.
3b. QoS rules can be (e.g. depending on access capabilities) provided at PDU Session establishment to the RAN using NG2 signalling.
4.	Flow-specific QoS signalling via the C-plane is needed for GBR SDF.
Editor’s note: Definition of Flow is for FFS. 
5.	NG2 signalling related to QoS, outside of PDU Session establishment, corresponding to a pre-authorised QoS rule should be minimised for initiation, modification or termination of SDFs with no GBR requirements.
Editor’s note: This is target for SA2, but the feasibility needs to be confirmed by RAN.
Editor’s note: NG2 QoS related signalling for non-3GPP access is FFS.
6.	NG1 signalling related to QoS, outside of PDU Session establishment, corresponding to a pre-authorised QoS rule should be minimised for initiation, modification or termination of SDFs with no GBR requirements.
Editor’s note: NG1 QoS related signalling for non-3GPP access is FFS.
Annex B: DRB configuration related parameters

	NAS/AS bearer related
	EPS bearer id
DRB id (1..32)

	PDCP
	PDCP discard timer
Status report required
PDCP SN size
Header compression profile

	RLC AM
	t-reordering
t-statusprohibit
Extended LI fields

	MAC
	LCID (3..10)
Priority (1..16)
PBR, bucket size duration
Logical channel group
Logical channel SR Mask
Logical channel SR prohibit

	DC related
	PDCP t-reordering
DRB type
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