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Introduction
In the last RAN2#NR ADHOC6 meeting, RAN2 has the following agreement and open issues:

Agreements:
1. There is a need to tell the UE that it has to update the mapping rule.   For the AS reflective QoS it is up to the RAN to decide when to update the mapping rules.  FFS on the details of the header format. 
2. It is up to the RAN to decide when and which mechanism, explicit RRC re-configuration and/or AS reflective QoS, should be used to provide mapping information to the UE.
3. A UE follows the latest QoS flow to DRB mapping information regardless of the fact whether it was explicit RRC or AS reflective QoS.
4. Whether a SDAP header is present or not is configured by RRC per DRB
5. The gNB indicates to UE using RRC signaling the default DRB for a PDU session.  
6. RAN decides and configures the default DRB for a PDU session.  
   
This paper discusses how to update reflective QoS mapping rules. 
Discussion
In the last SA2 meeting, SA2 had some conclusion on QoS and sent an LS to RAN2 [1]: 
Q3: how many bits does the QoS flow ID require?
SA2 answer to Q3: SA2 has not sufficiently studied the QFI size to be able to provide an informed opinion at this point. Several companies in SA2 are of the opinion that 6 or 7 bits will suffice.

Based on SA2 conclusion, there is only 1 byte for RQI+QFI, namely 1 bit RQI+7 bits QFI, or 1 bit RQI+1 bit deactivating RQI+6 bits QFI.
So since there is only 1 byte SDAP header according to SA2’ conclusion, then there is no need to save SDAP header when the reflective mapping is activated. 
Observation 1: there is no need to save SDAP header when the reflective mapping is activated.
How to activate AS reflective mapping

In [1], SA2 gave the answer of whether a there are cases where reflective QoS at NAS will never occur for a PDU session or a QoS flow:
Q1: Are there cases where reflective QoS at NAS will never occur for a PDU session or a QoS flow and how is it signalled to the gNB?
SA2 answer to Q1: Yes, NAS Reflective QoS (RQoS) never occurs when Reflective QoS is not enabled by 5GC. There is no specific indication that NAS RQoS is not used for a QoS flow or PDU session, however there is explicit indication (Reflective QoS Attribute - RQA) within a QoS flow’s QoS profile provided by the SMF to the NG-RAN on N2 (NG-C) reference point indicating that some (not necessarily all) traffic carried on this QoS flow is subject to RQoS. 
For QoS flows for which the RQA was indicated to NG-RAN the packets that are subject to RQoS processing in the UE are indicated with the RQI (Reflective QoS Indication) in the encapsulation header on N3 reference point together with the QFI of the QoS flow.
The RQA is indicated to NG-RAN at PDU Session establishment and/or QoS flow establishment. It is also provided to NG-RAN as part of the subsequent UE context re-establishment in NG-RAN.

Before we discuss how to update the mapping rules, we have to conclude whether NAS reflective QoS and AS reflective QoS can be activated independently. In the previous meeting, we have the conclusion that NAS reflective QoS and AS reflective QoS should be activated independently. If so, apparently SDAP header has to include 2 bits to active NRQI and ARQI separately. 
As per the SA2 agreement, there is only one bit for RQI. SA2 only considered NAS level reflective QoS, AS level reflective QoS is out of SA’s concern. But from RAN2 point of view, AS level reflective QoS activation/de-activation should be switched independently with NAS level reflective QoS.   
So we have two options: 
Option 1: AS reflective QoS is activated/de-activated by SDAP header
If AS reflective QoS is activated/de-activated by SDAP header, then SDAP header needs an extra bit to apply this. In the above discussion, we confirmed that 6 bits is not enough for QoS flow. Besides, if SA2 eventually agrees that there is one bit for DRQI, then there would be only 5 bits QFI, which is unacceptable to SA2’s conclusion of 6/7 bits QFI. 
Option 2: AS reflective QoS is activated/de-activated by RRC
If AS reflective QoS is activated/de-activated by RRC, then if RRC activated AS reflective QoS, then AS reflective QoS is actually activated/de-activated alone with NAS reflective QoS. We believe that this is good to satisfy SA2 conclusion of 6/7 bits QFI. RRC configures ARQI per DRB, and then in this way RQI bit completely indicates NAS reflective QoS. 
Proposal 1: RRC configures ARQI per DRB, and then in this way RQI bit completely indicates NAS reflective QoS. 
How gNB decides to activate the reflective mapping of a QoS flow
SDAP header is absent only for 1 to 1 mapping and no need for remapping. For the QoS flows without reflective QoS activation in N2 signaling, gNB assumes that these QoS flows will never active reflective QoS, and won’t configure SDAP header for these QoS flows. Also gNB will configure and place all the QoS flows with similar characteristics but without SDAP header in the same DRB, because SDAP header is configured per DRB as we agreed in the last meeting. 
Proposal 2: gNB doesn’t configure SDAP header for the QoS flows indicated by N2 signalling that reflective mapping never applies, and gNB will configure and place all the QoS flows with similar characteristics but without SDAP header map the same DRB. 
How gNB updates the mapping rules of a QoS flow
Since RRC configures whether AS reflective mapping of each QoS flow is activated/de-activated, then it is quite clear for the following cases:
Case 1: RRC configured the SDAP header to be absent:
When the SDAP header is absent, it is quite obvious that RRC is the only way to update the mapping rules. 
Proposal 3: RRC updates the mapping rules if RRC configured the SDAP header to be absent. 
For the QoS flows whose reflective QoS is de-activated, if re-mapping possibly happens in the future, in this case, it is unnecessary to save the SDAP header signaling, because the SDAP header is configured per DRB. If the SDAP header is configured in this DRB, then all the QoS flows in this DRB are configured with SDAP header. So even reflective QoS of some of the QoS flows are de-activated, and these QoS flows possibly re-mapped to other DRB, and reflective QoS may be activated as well, the QoS flows shall be configured with SDAP header, and RQI can be configured by “0”, which means reflective QoS is de-activated. 
Proposal 4: if N2 signaling doesn’t indicates that the reflective mapping never happens to a QoS flow, gNB shall configure SDAP header for this QoS flow. 
Case 2: RRC configures the SDAP header to be present:
If RRC configures the SDAP header to be present, UE keeps monitoring the SDAP header. If the SDAP header changes compared to the previous SDAP header, then UE updates the mapping rules. 
Proposal 5: If RRC configures the SDAP header to be present, UE keeps monitoring the SDAP header to update the mapping rules.  
RRC updates the mapping rules only in case there is no DL data, but UE has UL data for transmission. Because there is no DL data, the gNB can’t update the mapping rules by DL SDAP packets, then gNB has to update the mapping rules by RRC configuration. When the gNB keeps transmitting DL SDAP packets, the gNB can’t updates the mapping rules by RRC, otherwise the RRC configuration will be overwritten by UP SDAP header immediately. 
Proposal 6: gNB updates the mapping rules by RRC configuration only when there is no DL data transmission.  
For your convenience, we listed a table to illustrate the conditions and how to update the mapping rules:
	
	RRC configures whether the SDAP header is present or absent up to N2 signalling

	Conditions 
	SDAP header is absent
	SDAP header is present

	
	
	There is no DL data
	There is ongoing DL data

	How to update
	RRC updates mapping rules
	RRC updates mapping rules
	SDAP header updates mapping rules


Table 1: how to activate or update mapping rules
Conclusion 
This paper discusses the QoS flow mapping issue for both uplink and downlink, and we have the following observations and proposals:
Observation 1: there is no need to save SDAP header when the reflective mapping is activated.
Proposal 1: RRC configures ARQI per DRB, and then in this way RQI bit completely indicates NAS reflective QoS. 
Proposal 2: gNB doesn’t configure SDAP header for the QoS flows indicated by N2 signalling that reflective mapping never applies, and gNB will configure and place all the QoS flows with similar characteristics but without SDAP header map the same DRB. 
Proposal 3: RRC updates the mapping rules if RRC configured the SDAP header to be absent. 
Proposal 4: if N2 signaling doesn’t indicates that the reflective mapping never happens to a QoS flow, gNB shall configure SDAP header for this QoS flow. 
Proposal 5: If RRC configures the SDAP header to be present, UE keeps monitoring the SDAP header to update the mapping rules.  
Proposal 6: gNB updates the mapping rules by RRC configuration only when there is no DL data transmission.  
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