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1
Introduction

In this contribution, the remaining issues of NAS and AS reflective QoS handling at RAN will be further discussed.

2
Discussion

According to the reply LS from SA2 [1], it was suggested that at least a 7-bit QFI will be needed, and also pointed out that the RAN shall not send a packet with a (NAS) Reflective QoS Indication to the UE on the radio interface unless the corresponding (NAS) Reflective QoS Indication was received from the UPF by RAN for this packet.
However, the previous RAN2’s working assumption is that “to use a single bit for Reflective QoS Indication (RQI) for both AS and NAS reflective QoS. The RQI bit will be set when the RAN receives RQI in a downlink packet (on N3 reference point) and/or RAN decides to update the QoS flow to DRB mapping. As a consequence, the UE AS layer will, on receipt of a SDAP PDU with the RQI set, always (1) inform the NAS layer of the received RQI and (2) update the QoS flow to DRB mapping, if needed, even if only the QoS flow to DRB mapping rules change, not the NAS ones” [2]. 

A conflict can be found between RAN2 and SA2. If only one bit is used both for AS and NAS reflective, when only the AS reflective QoS is applied, not the NAS reflective QoS, the UE will still perform the NAS reflective QoS according to RAN2’s WA, which is against the SA2’s agreement that RAN shall not perform NAS reflective unless the corresponding Indication of NAS reflective was received from the UPF. According to RAN2’s WA, the problem is that the UE will create a new NAS reflective mapping or restart the RQ Timer of a NAS reflective mapping but the CN does not expect such a new NAS reflective mapping or such a longer lifetime of a NAS reflective mapping, when only the AS reflective mapping is applied. It will cause the inconsistency between UE and CN on the NAS reflective mapping or the lifetime of NAS reflective mapping.

In order to avoid the conflict between RAN2 and SA2 and solve the caused problem, the NAS reflective and the AS reflective shall be decoupled.

Proposal 1: RAN2 should reconsider the previous WA, and agree that the NAS reflective and the AS reflective shall be decoupled.

Considering the fact that there is 1 bit for the NAS reflective indication and 7 bits for the QFI, there is no room for the AS reflective indication, obeying the WA “limit the SDAP header size to 1 byte” [2], which has been further confirmed in RAN2 Meeting #100 as following.

	Agreements

=>
SDAP header remains fixed to 8 bits.   The details are FFS.


Therefore, the following approaches could be selected for the control of UL QoS Flow-DRB mapping:

a) Explicit RRC configuration
b) AS reflective (decoupled from NAS reflective)

c) Both

It is agreed that if an incoming UL packet matches neither an RRC configured nor a reflective QoS Flow-DRB mapping, the UE shall map that packet to the default DRB of the PDU session [3]. The QoS of the flow can’t be ensured if the packets are mapped to the default DRB. So the gNB may decide to remap the UL QoS flow to another appropriate DRB. Besides, the gNB may remap one UL QoS flow from one DRB to another when the QoS profile changes, the radio situation varies or handover happens.

If the gNB controls the UL QoS Flow-DRB remapping via explicit RRC configuration, additional RRC signalling overhead and extra delay will be introduced. While if the gNB controls the remapping via marking the DL packet(s) from the UPF, there is no room for the AS reflective indication. Moreover, for the UL heavy traffic, if there’s no DL data arrival right at that time, the control of the remapping will be delayed in an unpredictable situation until the first DL packet arrivals. 

To tackle the issue, we propose to use a SDAP DATA PDU without payload for AS reflective mapping. In other words, to control the UL mapping of a QoS flow to a DRB, a SDAP DATA PDU with only SDAP header but no data payload could be sent to the UE. The QFI of the QoS flow is included in this SDAP DATA PDU and the SDAP DATA PDU is delivered via the DRB to which the QoS flow is expected to be mapped to.

Since the RRC configuration for DL/UL QoS Flow-DRB mapping will anyway be supported, so we suggest to select the approach c) above, i.e. both the explicit RRC configuration and the AS reflective (decoupled from NAS reflective) can be used for the UL QoS Flow-DRB mapping.

Proposal 2: Both the explicit RRC configuration and the AS reflective (decoupled from NAS reflective) can be used for the UL QoS Flow-DRB mapping.

Proposal 3: To confirm 1 bit for the NAS reflective indication and 7 bits for the QFI.

Proposal 4: SDAP DATA PDU without payload can be utilized for AS reflective mapping. 

3
Conclusion

In this contribution, the remaining issues of NAS and AS reflective handling at RAN are further discussed with the following proposals:

Proposal 1: RAN2 should reconsider the previous WA, and agree that the NAS reflective and the AS reflective shall be decoupled.

Proposal 2: Both the explicit RRC configuration and the AS reflective (decoupled from NAS reflective) can be used for the UL QoS Flow-DRB mapping.

Proposal 3: To confirm 1 bit for the NAS reflective indication and 7 bits for the QFI.

Proposal 4: SDAP DATA PDU without payload can be utilized for AS reflective mapping.

A text proposal is given below for an additional format of SDAP Data PDU without user plane data.

4
TP for 37.324
6.1
Protocol data units

6.1.1
Data PDU

The SDAP Data PDU is used to convey one or more of followings:
-
SDAP header;
-
user plane data.

Editor’s Note: other elements are FFS.

6.2
Formats
6.2.1
General

A SDAP PDU is a bit string that is byte aligned (i.e. multiple of 8 bits) in length. In the figures in subclause 6.2, bit strings are represented by tables in which the first and most significant bit is the left most bit of the first line of the table, the last and least significant bit is the rightmost bit of the last line of the table, and more generally the bit string is to be read from left to right and then in the reading order of the lines.

SDAP SDUs are bit strings that are byte aligned (i.e. multiple of 8 bits) in length. An SDAP SDU is included into a SDAP PDU from the first bit onward.

6.2.2
Data PDU
6.2.2.1
Data PDU without SDAP header

An SDAP PDU consists only of a data field and does not consist of any SDAP header, as described in Figure 6.2.2.1-1.

[image: image1.emf]….

Data Oct 1

Oct N


Figure 6.2.2.1-1: SDAP Data PDU format without SDAP header
6.2.2.2
Data PDU with SDAP header and user plane data
Figure 6.2.2.2 – 1 shows the format of SDAP Data PDU of DL with SDAP header and user plane data being configured.
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Figure 6.2.2.2-1: DL SDAP Data PDU format with SDAP header and user plane data
Editor’s Note: RAN2 aims at designing a 1 byte SDAP header.  Whether the QFI is 6 bit or 7 bits is FFS. Working assumption: One bit, RQI, to indicate update of mapping rule(s).
6.2.2.3
Data PDU without user plane data

Figure 6.2.2.3 – 1 shows the format of SDAP Data PDU of DL without user plane data being configured.
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Figure 6.2.2.3-1: DL SDAP Data PDU format without user plane data
Editor’s Note: The SDAP Data PDU without user plane data may be utilized for AS reflective mapping.
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