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Discussion and Decision
1
Introduction
This contribution discusses the SDAP PDU format.
2
Discussion
The QoS flow ID will be included in the uplink packets over Uu for the purpose of marking forwarded packets to the CN and included in the downlink packets over Uu for the purpose of NAS reflective QoS and/or AS reflective mapping. But whether to use the QoS Flow ID (QFI) defined at SA2 directly over the radio or to use a shorter ID is left for further discussion.
First, the size of QFI is not determined at SA2 yet, several companies in SA2 are of the opinion that 6 or 7 bits will suffice [2]. Besides, due to the fact that the SDAP header should be byte-aligned, so in this way, the bits saved with the using of a short ID over the radio will be very limited. 
Observation1. Only limited bits can be saved by the short ID.

Second, the adoption of a shorter ID over the radio needs the introduction of mapping mechanism between the QFI and the shorter ID both in the gNB and UE. And the mapping rule should keep in sync between the gNB and the UE. Given the above, the very limited bits saved over the air are at the cost of complexity introduced both in the gNB and UE. In addition, considering the SDAP will also be used in eLTE, which is connected with 5G-core, the short ID will lead to new requirement on LTE RRC specs as well. 
Observatio2. Considerable complexity will be introduced by the short ID at both the NW side and UE side in both the eLTE and NR.

Last, according to the achievement at SA2 [1], if the NAS reflective QoS is used, the UE needs to rely on the DL packets to derive the QoS rules. The derived QoS rule includes Packet Filter, QFI, precedence value, among which, the Packet Filter and QFI can be derived only from the DL packets. So obviously, the simplest way is to include the QFI received from 5GC to the DL packets over the radio directly. Or else, with the reception of the DL packets, the UE should transfer the shorter ID to the original QFI first. Similarly, for the purpose of marking forwarded packets to the CN, if the UL packets are marked with a shorter ID, with the reception of the UL packets, the gNB should transfer the shorter ID to the original QFI first. 
Observatio3. Considering the limited benefit and extra complexity, it is not worth to introduce the short ID and the QFI should be used in the DL/UL packets directly.
With the above observations, we propose:
Proposal1. Use the QFI, which is defined in SA2, directly over the radio interface.
At RAN2#97bis [2], it is agreed that:

New AS layer PDU is PDCP SDU
Confirmed that RoHC will remain in PDCP
As the RoHC entity will be kept in the PDCP layer, then the impact of SDAP header on the RoHC function should be considered. The issue is analyzed in [3] with two possible solutions:
Option1. SDAP header added at the beginning of the SDAP PDU;

Option2. SDAP header added at the end of the SDAP PDU;

Either option has the two sides of a coin as analyzed in [3]. Option1 requires some cross layer interaction between SDAP and PDCP. Option2 requires the UE to change the PDU reading behaviour. Thanks to the fact that even for the CU/DU split options, the SDAP entity and PDCP entity will always be located in the same device, the cross layer interaction in Option1 can be left to implementation with no standardization impact. So we propose to add the SDAP header at the beginning of the SDAP DATA PDU.
Proposal2. Add the SDAP header at the beginning of the SDAP DATA PDU. 
Besides the above considerations, in our companion contribution [4], we propose that if the QFI is 6 bits, the SDAP DATA PDU should have a fixed header with a 2 bits reflective indicator and QFI. And the gNB can initiate a SDAP DATA PDU without payload for the purpose of AS reflective mapping. With all these considerations,  the UL and DL SDAP PDU format are discussed in the following, with the assumption that the SDAP header is added at the beginning and the size of QFI is 6 or 7 bits.
2.1 UL SDAP DATA PDU 

Per agreement at RAN2#98 “RAN2 will support a mode in which SDAP header is not present and is configured per DRB” , two types of UL SDAP DATA PDU should be defined, which are illustrated in Figure 1 and Figure 2.
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Figure 1 UL SDAP DATA PDU without header
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Figure 2 UL SDAP DATA PDU with a fixed QFI field header
Proposal3. Define two types of UL SDAP DATA PDU:
· UL SDAP DATA PDU with no header;

· UL SDAP DATA PDU with a fixed header of QFI; 
2.2 DL SDAP DATA PDU 

Per agreement at RAN2#98 “RAN2 will support a mode in which SDAP header is not present and is configured per DRB”, DL SDAP DATA PDU with no QFI field should be defined, illustrated in Figure 3.

[image: image3.emf]Oct 1

Oct 2

Oct 3

...

Data

Data


Figure 3  DL SDAP PDU without header
For the purpose of both NAS reflective QoS and AS reflective mapping, the DL SDAP DATA PDU with a 2 bits reflective indicator and QFI fixed header should be introduced in case the size of QFI is 6 bits, as illustrated in Figure 4. It should be noted that the SDAP PDU in Figure 4 can be with no payload at all.
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Figure 4 DL SDAP PDU with a 2 bits reflective indicator and QFI fixed header
Table 2 2 bits reflective indication (RI) field description
	Value
	Description

	00
	Neither for Reflective QoS nor for Reflective mapping

	01
	For AS Reflective mapping

	10
	For NAS Reflective QoS

	11
	Both for Reflective QoS and Reflective mapping


In case the size of QFI is 7 bits, 1 bit reflective indicator and QFI is proposed for the purpose of both NAS reflective QoS and AS reflective mapping, as illustrated in Figure 5. It should be noted that the SDAP PDU in Figure 5 can be with no payload at all.
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Figure 5  DL SDAP PDU with a 1 bit reflective indicator and QFI fixed header

Table 3 1 bit reflective indication (RI) field description
	Value
	Description

	0
	Neither for Reflective QoS nor for Reflective mapping

	1
	Both for Reflective QoS and Reflective mapping


Proposal4. Define two types of DL SDAP DATA PDU:

· DL SDAP DATA PDU with no header;

· DL SDAP DATA PDU with a fixed header of a 2 bits reflective indicator and QFI in case the size of QFI is 6 bits, or DL SDAP DATA PDU with a fixed header of a 1 bit reflective indicator and QFI in case the size of QFI is 7 bits.
Proposal5. The DL SDAP PDU without payload should be supported.
3
Conclusion
The SDAP PDU format is discussed in this contribution with the following observations and proposals:
Observations:

Observation1. Only limited bits can be saved by the short ID.

Observatio2. Considerable complexity will be introduced by the short ID at both the NW side and UE side in both the eLTE and NR.

Observatio3. Considering the limited benefit and extra complexity, it is not worth to introduce the short ID and the QFI should be used in the DL/UL packets directly.

Proposals:

Proposal1. Use the QFI, which is defined in SA2, directly over the radio interface.

Proposal2. Add the SDAP header at the beginning of the SDAP DATA PDU. 

Proposal3. Define two types of UL SDAP DATA PDU:

· UL SDAP DATA PDU with no header;

· UL SDAP DATA PDU with a fixed header of QFI; 
Proposal4. Define two types of DL SDAP DATA PDU:

· DL SDAP DATA PDU with no header;

· DL SDAP DATA PDU with a fixed header of a 2 bits reflective indicator and QFI in case the size of QFI is 6 bits, or DL SDAP DATA PDU with a fixed header of a 1 bit reflective indicator and QFI in case the size of QFI is 7 bits.
Proposal5. The DL SDAP PDU without payload should be supported.
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