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1. Introduction

In this paper, we will discuss the reflective QoS issues on separation of CP and UP, and the relative impacts on E1 procedures.

2. Discussion

The following discussion is based on the assumption that the CP makes the decision of QoS flow to DRB mapping and the configuration of DRB.

In the deployment of CP and UP separation, the NAS reflective related parameters will be delivered to the CP and UP separately, e.g. the RQA of QoS flow to the CP, the RQI of DL packet to the UP.
When the UP receives a DL packet which is subject to NAS reflective (i.e. the contained RQI is set) and if the RQA of the corresponding QoS flow the DL packet belongs to is also set, the UP should send the DL packet at the corresponding DRB which is configured with SDAP header to the UE and the NAS reflective bit in the SDAP header is set, according to the QoS flow to DRB mapping and the RQA of the corresponding QoS flow informed by the CP. That means the CP should decide the DRB configuration whether with/without SDAP header according to the RQA of the mapped QoS flows and inform to the UP, addition to the RQA of QoS flow and the QoS flow to DRB mapping.

Observation 1: The CP should inform the UP the RQA of QoS flow, the QoS flow to DRB mapping (DL/UL), and the DRB configuration information (including the indication whether with/without SDAP header).

Besides, the CP may indicate the AS reflective to the UP, in such case, the CP should inform the UP the UL QoS Flow to DRB mapping which is subject to AS reflective. The UP either utilizes the received DL packet from the UPF containing the QFI indicated by the UL QoS Flow to DRB mapping or generates the DL packet without payload carrying the QFI indicated by the UL QoS Flow to DRB mapping, depends on whether the AS reflective bit and the NAS reflective bit can be distinguished in the SDAP header, and sends the DL packet at the corresponding DRB indicated by the UL QoS Flow to DRB mapping which is subject to AS reflective.

Observation 2: The CP may inform the UP the UL QoS Flow to DRB mapping which is subject to AS reflective.

As illustrated in Fig. 1, a class 1 procedure e.g. UE Context Update (gNB-CP initiated) can be initiated by the CP to inform the UP the RQA of QoS flow, the QoS flow to DRB mapping, and the DRB configuration information (including the indication whether with/without SDAP header), also may inform the UL QoS Flow to DRB mapping which is subject to AS reflective.




Fig. 1
Proposal 1: A class 1 procedure e.g. UE Context Update (gNB-CP initiated) can be initiated by the CP to inform the UP the RQA of QoS flow, the QoS flow to DRB mapping (DL/UL), and the DRB configuration information (including the indication whether with/without SDAP header), also may inform the UL QoS Flow to DRB mapping which is subject to AS reflective.
Additionally, in case that the UP can’t find the corresponding DL QoS flow to DRB mapping when receiving a DL packet from the UPF, the UP may require the CP to inform the RQA of QoS flow, the QoS flow to DRB mapping, and the DRB configuration information (including the indication whether with/without SDAP header).

In case that the UP can’t find the corresponding UL QoS flow to DRB mapping when receiving a UL packet at the default DRB from the UE, which means the corresponding UL QoS flow may need to be remapped. The UP may require the CP to decide and inform the corresponding UL QoS flow to DRB mapping.

Observation 3: The UP may require the CP to inform the RQA of QoS flow, the QoS flow to DRB mapping (DL/UL), and the DRB configuration information (including the indication whether with/without SDAP header).

As illustrated in Fig. 2, a class 1 procedure e.g. UE Context Update (gNB-UP initiated) can be initiated by the UP to ask the CP the RQA of QoS flow, the QoS flow to DRB mapping, and the DRB configuration information (including the indication whether with/without SDAP header).




Fig. 2

Proposal 2: A class 1 procedure e.g. UE Context Update (gNB-UP initiated) can be initiated by the UP to ask the CP to provide the RQA of QoS flow, the QoS flow to DRB mapping (DL/UL), and the DRB configuration information (including the indication whether with/without SDAP header).
The following discussion is based on the assumption that the UP makes the decision of QoS flow to DRB mapping and the configuration of DRB.

In such a case, the CP informs the UP the information of QoS flows including the RQA, the UP makes the decision of QoS flow to DRB mapping and the configuration of DRB (whether with/without SDAP header) by itself, and informs the CP the information of QoS flow to DRB mapping and the configuration of DRB, and the CP configures the UE with newly received information from the UP via RRC.

When the UP receives a DL packet which is subject to NAS reflective (i.e. the contained RQI is set) and if the RQA of the corresponding QoS flow the DL packet belongs to is also set, the UP should send the DL packet at the corresponding DRB which is configured with SDAP header to the UE and the NAS reflective bit in the SDAP header is set. 

For AS reflective, the UP either utilizes the received DL packet from the UPF containing the QFI equal to the QFI of the expected UL QoS Flow to DRB mapping or generates the DL packet without payload carrying the QFI equal to the QFI of the expected UL QoS Flow to DRB mapping, depends on whether the AS reflective bit and the NAS reflective bit can be distinguished in the SDAP header, and sends the DL packet at the corresponding DRB indicated by the DRB ID of the expected UL QoS Flow to DRB mapping which is subject to AS reflective. The UP can perform the AS reflective by itself without involving the CP.

In case that the UP can’t find the corresponding information of QoS flow when receiving a DL packet from the UPF, the UP may require the CP to inform the corresponding information of QoS flow.

If the UP can’t find the corresponding UL QoS flow to DRB mapping when receiving a UL packet at the default DRB from the UE, which means the corresponding UL QoS flow may need to be remapped. The UP may perform the corresponding UL QoS flow to DRB remapping by itself without involving the CP.

Observation 4: In such a case, the CP informs the UP the information of QoS flows including the RQA. The UP informs the CP the information of QoS flow to DRB mapping (DL/UL) and the configuration of DRB (including whether with/without SDAP header) which need to be configured to the UE. The UP may require the CP to inform the corresponding information of QoS flow.

Proposal 3: The CP informs the UP the information of QoS flows including the RQA. A class 1 procedure e.g. UE Context Update (gNB-CP initiated) can be used. 

Proposal 4: The UP informs the CP the information of QoS flow to DRB mapping (DL/UL) and the configuration of DRB (including whether with/without SDAP header) which need to be configured to the UE. The UP may require the CP to inform the corresponding information of QoS flow. A class 1 procedure e.g. UE Context Update (gNB-UP initiated) can be used.
3. Conclusion
In this paper, we discussed the reflective QoS issues on separation of CP and UP, and the relative impacts on E1 procedures, and provided the following observations and proposals:

In case that the CP makes the decision of QoS flow to DRB mapping and the configuration of DRB:

Proposal 1: A class 1 procedure e.g. UE Context Update (gNB-CP initiated) can be initiated by the CP to inform the UP the RQA of QoS flow, the QoS flow to DRB mapping (DL/UL), and the DRB configuration information (including the indication whether with/without SDAP header), also may inform the UL QoS Flow to DRB mapping which is subject to AS reflective.

Proposal 2: A class 1 procedure e.g. UE Context Update (gNB-UP initiated) can be initiated by the UP to ask the CP to provide the RQA of QoS flow, the QoS flow to DRB mapping (DL/UL), and the DRB configuration information (including the indication whether with/without SDAP header).

In case that the UP makes the decision of QoS flow to DRB mapping and the configuration of DRB:

Proposal 3: The CP informs the UP the information of QoS flows including the RQA. A class 1 procedure e.g. UE Context Update (gNB-CP initiated) can be used. 

Proposal 4: The UP informs the CP the information of QoS flow to DRB mapping (DL/UL) and the configuration of DRB (including whether with/without SDAP header) which need to be configured to the UE. The UP may require the CP to inform the corresponding information of QoS flow. A class 1 procedure e.g. UE Context Update (gNB-UP initiated) can be used.
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