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1   Introduction

Last RAN2 meetings discussed the SDAP header format and agreed as follows. 
Agreements

1.
RAN2 aims at designing a 1 byte SDAP header.  Whether the QFI is 6 bit or 7 bits is FFS.

2.
If configured, SDAP header size for a DRB is static (assuming 1 byte header).  The QFI will always be present. 
3. 
No SN will be introduced in SDAP
Agreements:

1.   Working assumption: One bit, RQI, to indicate update of mapping rule(s)

2.
RAN should be able to move/remap a QoS flow from one DRB to another DRB

And RAN2 sends a LS to SA2 regarding the exact QFI size and working assumption [1]. In this contribution, before SA2 LS response, we give some analysis on SDAP header aspects not relevant to the SA2 reply LS, and our views relevant to SA2 response respectively. 
2   Discussion
2.1   Aspects not relevant to SA2 LS response
2.1.1   UL SDAP header format
When the SDAP header is configured for UL, the data format is given in Fig.1 where the R is the redundancy bit and QFI is included. Note that the exact QFI size may be dependent on SA2 LS response. This UL SAP header format could be applied to those DRBs carrying more than one QoS flows. 
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Fig.1 The UL SDAP data PDU format with SDAP header
Proposal 1: The UL SDAP data PDU with SDAP header includes an R bit.  

When only one QoS flow is mapped to one DRB, the SDAP header for this DRB may not be needed. But there are some cases as follows. 

· The default DRB may carry packets of multiple QoS flows hence the SDAP header should be always included. 
· Since the AS reflective QoS is supported, one UL QoS flow may be flexibly mapped from one DRB to another DRB based on the DL QoS flow to DRB mapping. As long as those DRBs carry packets of more than one QoS flow, the SDAP header should be always included.  
Hence we think that the application scenario where one DRB only carry a single QoS flow is quite limited, and propose that: 

Proposal 2: The UL SDAP header should always be included. 
2.1.2   DL header format
· Uplink and Downlink
So far it is not clear whether the SDAP format should be the same or different for UL and DL for a single DRB. We consider that the application scenarios used for UL and DL are quite different in terms of header format. For example,  

· for DL, the no SDAP header format may apply to QoS flows without NAS reflective QoS nor AS reflective remapping. Otherwise, the SDAP header format is required. 
· for UL, as proposal 2 said, the UL SDAP header should always be included. 
Hence there is no tight interworking between DL and UL SDAP header formats.
Proposal 3: The SDAP header format can be configured per DRB for UL or DL independently. 
· NAS Reflective QoS
In SA2, the reflective QoS control mechanisms are agreed as follows [3]. 

· When an RQI is received by (R)AN in a DL packet on N3 reference point, the (R)AN shall indicate to the UE the QFI and that this DL packet is subject to Reflective QoS.

Hence for NAS Reflective QoS, the gNB should forward the QFI and RQI via SDAP header for UE deriving the QoS rules in NAS layer.
Proposal 4: Each time the RAN receives NG-U packets with RQI bit set and belonging to QoS flows with RQA, it forwards the received RQI in the SDAP header to the UE.

2.2   Aspects relevant to SA2 reply LS
2.2.1   Independence between NAS and AS Reflective QoS

The working assumption in RAN2 is to use a single bit (RQI) for both AS and NAS reflective QoS. It requires that: 
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
We think the double usage of RQI could work when the NAS and AS reflective QoS are dependent with each other. That is, whenever the NAS reflective QoS is enforced, the AS reflective QoS is too, or vice versa.  
However, the double usage of RQI may not work when NAS and AS reflective QoS are enacted independently. Typically, when the QoS flow to DRB mapping rules change, not the NAS ones, the double usage of RQI would incur the following problems after the NAS is informed by the received RQI. 
· The NAS may create an incorrect UL filter;

· The UE NAS may incorrectly restart the reflective timer if the UL filter already exists; or start a new reflective timer if there is no UL filter exists. 
When the NAS reflective is activated, not AS ones, the UE may incorrectly update the AS QoS flow to DRB mapping. 
Further, we consider that the NAS and AS reflective QoS should be treated independently due to the following aspects. 

· Different usage purpose. The NAS reflective QoS is used for the UL user plane traffic to QoS flow mapping, while AS reflective QoS is used for QoS flow to DRB mapping

· Different granularity. The NAS reflective QoS is at a service data flow level while AS is at QoS flow level. 

· When the explicit QoS rules are provided to the UE (i.e. the NAS reflective QoS is not activated), the RAN does not need to setup the dedicated DRB for the corresponding QoS flow but relying on the AS reflective QoS. 
Based on above analysis, these two NAS/AS reflective QoS could be operated independently. 

Proposal 5: NAS reflective QoS and AS reflective mapping can be enacted independently.
Proposal 6: One bit RQI to indicate update of both NAS and AS mapping rules could not work. And the final decision could wait for SA2 LS response. 
2.2.2   Potential DL header formats
There are potential solutions could be used.
· Option1: RQI only used for NAS reflective QoS 
In this option, the RQI is used for indication of NAS reflective QoS only. For AS reflective QoS, the UE needs to always detect each DL packet to derive the QoS flow ID and its carried DRB. Typically, the QFI usage example is given in Table 1. Note that the exact QFI size may depend on SA2 response. 
This option may increase the UE detection complexity. And it cannot apply to the asymmetric QoS flow to DRB mapping between UL and DL case. 
Table I: QFI usage example

	
	NAS reflective QoS implemented
(RQI set to ‘1’)
	NAS reflective QoS not implemented

(RQI set to ‘0’)

	AS reflective QoS implemented
	QFI is used for both
	QFI is used for AS

	AS reflective QoS not implemented
	QFI is used for NAS 
	QFI is included but for neither purpose
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Fig. 1 The SDAP header with fixed size for DL

· Option2: Two bits structure 
In this option, the NQRI is introduced to indicate the NAS reflective QoS and one ARQI is used for the AS reflective mapping. Fig 2 and Fig3 gives the DL SDAP header format for 6bit and 8bit QFI respectively. 
Table II: QFI usage example

	
	NAS reflective QoS implemented
(NRQI set to ‘1’)
	NAS reflective QoS not implemented

(NRQI set to ‘0’)

	AS reflective QoS implemented
(ARQI set to ‘1’)
	QFI is used for both
	QFI is used for AS

	AS reflective QoS not implemented

(ARQI set to ‘0’)
	QFI is used for NAS 
	QFI is not included
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Fig. 2  The SDAP header with 6 bit size QFI
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Fig. 3  The SDAP header with 8 bit size QFI

Proposal 7: The option2 (i.e. two bits structure) should be selected if SA2 LS response reverts the working assumption. 

3   Conclusion

Based on the discussion in this paper on SDAP header format, we make the following proposals:
Proposal 1: The UL SDAP data PDU with SDAP header includes an R bit.  

Proposal 2: The UL SDAP header should always be included. 
Proposal 3: The SDAP header format can be configured per DRB for UL or DL independently. 

Proposal 4: Each time the RAN receives NG-U packets with RQI bit set and belonging to QoS flows with RQA, it forwards the received RQI in the SDAP header to the UE.

Proposal 5: NAS reflective QoS and AS reflective mapping can be enacted independently.
Proposal 6: One bit RQI to indicate update of both NAS and AS mapping rules could not work. And the final decision could wait for SA2 LS response. 

Proposal 7: The option2 (i.e. two bits structure) should be selected if SA2 LS response reverts the working assumption. 
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