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1 Introduction
In RAN2#AH-1801, the following agreements were reached:
Agreements
=>	Support independent AS and NAS reflective QoS.  
=>	From RAN2 perspective supporting up to 64 reflective flows per PDU session per UE is sufficient at the same time, so 6 bits QFI in SDAP.    
=>	Ask SA2/CT1 if they expect to use more than 64 reflective flows per PDU session per UE at a time.  Indicate RAN2 agreement and strong need to have 6bits SDAP.   Questions will be included in SA2 LS from main session.  

	FFS if final QFI in CT1/SA2 is larger than 6 bits, a mechanism to remap NAS QFI to AS QFI may be needed

In this paper, we further discuss how to achieve a 6-bit QFI field for the SDAP header. 
2 Discussion
2.1. QFI mapping
SA2 has explained in the reply LS [1] that the length of NAS QFI needs to be at least 7 bits since the 5QI value, ranges from 1 to 79, and can be used as QFI of the QoS flow. Accordingly, CT1 has agreed to an 8-bit QFI in C1-175370 [2]. In the previous RAN2 meeting, although an agreement of 6 bit QFI field length was made, the question of remapping the QFI value used in the core network to a smaller length value used in the AS was still left for FFS. In our view, SA2’s agreement of using 5QI value as NAS QFI has already set the requirement on the length of (NAS) QFI to be at least 7 bits.
Observation 1: SA2’s agreement of using 5QI value as NAS QFI requires the length of (NAS) QFI to be at least 7 bits.
In order to comply with SA2 and CT1 requirements, we think that the AS layer should provide a QFI remapping functionality.
Proposal 1: A mechanism to map between an 8-bit NAS QFI and a 6-bit AS QFI is needed.
Although 5QI value ranges from 1 to 79, there are only 21 QoS values standardized in the current version of TS23.501 [3]. To reduce unnecessary over-the-air signalling and also for implementation simplicity, we think a static mapping should be used by default, i.e., a hardcoded 1-to-1 mapping between NAS QFI (according to standardized 5QI values) and 6 bits AS QFI to be defined in the specification. An example is shown below. 
	NAS QFI (according to 5QI)
	Mapped AS QFI
	Resource Type
	Example Services

	B
	1
	Delay Critical GBR
	Remote control 
(see TS 22.261 [2])

	C
	2
	
	Intelligent transport systems

	D
	3
	
	

	1
	4
	GBR
	Conversational Voice

	2
	5
	
	Conversational Video (Live Streaming)

	3
	6
	
	Real Time Gaming, V2X messages
Electricity distribution – medium voltage, Process automation - monitoring

	4
	7
	
	Non-Conversational Video (Buffered Streaming)

	65
	8
	
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	66
	9
	
	Non-Mission-Critical user plane Push To Talk voice

	75
	10
	
	V2X messages

	E
	11
	
	Discrete Automation

	F
	12
	
	Discrete Automation

	5
	13
	Non-GBR
	IMS Signalling

	6
	14
	
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
	15
	
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
	16
	
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
	17
	
	sharing, progressive video, etc.)

	69
	18
	
	Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)

	70
	19
	
	Mission Critical Data (e.g. example services are the same as QCI 6/8/9)

	79
	20
	
	V2X messages

	G
	21
	
	Low Latency eMBB applications Augmented Reality

	…
	... 
	
	(reserved for future extension)


Table 1. The example of static mapping between NAS QFI and AS QFI
Proposal 2: Static mapping between NAS QFI (according to standardized 5QI) and AS QFI is used by default.
However, static mapping may not be sufficient for some scenarios, e.g., for supporting operator defined 5Qis or new 5QI values that may be defined. Therefore there needs to be a mechanism to dynamically update the mapping between NAS and AS QFI. The dynamic mapping may add additional values to be mapped, or even overwrite the default mapping provided in the specs.
Proposal 3: A mechanism to support dynamic update of mapping between NAS and AS QFI must be supported.
To mitigate the impact on core network interfaces and NAS layer, the QFI mapping and remapping should be done in SDAP layer and be transparent to the NAS layer. In DL, the gNB SDAP maps NAS QFI from N3 header to AS QFI before sending data to the UE. The UE SDAP remaps AS QFI back to NAS QFI via the same mapping as used in the gNB before forwarding packets to NAS. Similarly   in UL, the UE SDAP maps NAS QFI to AS QFI and the gNB SDAP remaps AS QFI back to original NAS QFI. 
Proposal 4: QFI mapping and remapping is done in SDAP layer and is transparent to the NAS layer.
The same mapping should be applied symmetrically in both DL and UL. An example flow is shown in Figure 1.
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Figure 1: Example procedure of QFI mapping and de-mapping
Proposal 5: The same mapping is applied symmetrically in DL and UL.
3 Conclusions
In this paper, we made the following observations and proposals: 
Observation 1: SA2’s agreement of using 5QI value as NAS QFI requires the length of (NAS) QFI to be at least 7 bits.
Proposal 1: A mechanism to map between an 8-bit NAS QFI and a 6-bit AS QFI is needed.
Proposal 2: Static mapping between NAS QFI (according to standardized 5QI) and AS QFI is used by default.
Proposal 3: A mechanism to support dynamic update of mapping between NAS and AS QFI must be supported.
Proposal 4: QFI mapping and remapping is done in SDAP layer and is transparent to the NAS layer.
Proposal 5: The same mapping is applied symmetrically in DL and UL.
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