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Introduction
According to current proceedings of 3GPP, both SA2 and RAN2 adopt the concept of QoS flow ID to distinguish QoS flows. Based on RAN2, the new AS layer, which is named as SDAP layer, is adopted for QoS mapping since multiple QoS flows can be mapped to one DRB. The related agreements are listed as follows:
-	a) DL packets over Uu are marked in band with QOS-flow-id for the purposes of reflective QoS.
-	b) UL packets over Uu are marked in band with QOS-flow-id for the purposes of marking forwarded packets to the CN.
     - FFS for bullets a) and b) whether it might be possible to use a shorter id over the radio compared to that received from the CN. This is a stage 3 issue.
In this contribution, we provide considerations on the design of SDAP header format.
Discussion  
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Since multiple QoS flows can be mapped to one DRB, thus, SDAP requires an ID to distinguish different QoS flows. According to last several meetings, it is indicated that each SDAP PDU should be transmitted with an ID which distinguishes QoS flows when mapping multiple QoS flows to one DRB.
Observation 1: Each SDAP PDU should be transmitted with an ID to distinguish QoS flow when mapping multiple flows to one DRB.
Although the number of QoS flows has not been determined in SA2/RAN2, it is assumed that at least 256 kinds of QoS flows shall be supported to cover all possible services, which implies at least 8 bits for the field to indicate QoS flow at SDAP header if QoS flow ID from CN is used directly by RAN. However, the isolation of different DRBs implies that it has already been enough to distinguish QoS flows within each DRB. More specifically, the QoS flow ID can be potentially indicated by two indices: a DRB index and an intra-DRB index (or ID). For each DRB, the number of QoS flows mapped is no more than the total number of QoS flows. Therefore, the length of intra-DRB ID indicating QoS flow is not longer than QoS flow ID in CN.  As a result, this intra-DRB ID can be used at SDAP header instead of QoS flow ID provided by CN for overhead reduction. Note that the length of this intra-DRB ID is variable which can be configured according to the number of QoS flows within each DRB. To simplify SDAP header format, the length of intra-DRB ID can adopt a limited number of choices.
The mapping between QoS flow ID and intra-DRB ID should be configured through RRC signalling. The intra-DRB ID can only be recognised by SDAP layer and does not affect QoS flow ID in CN. Fig.1 shows a DL transmission procedure, and Table.1 gives an example on how the mapping mechanism works. Table.2, Table.3 and Table.4 are QoS flow mappings for DRB0, DRB1 and DRB2, which is transmitted through RRC signalling. In Table.1, we assume that 4 QoS flows are mapping to DRB0, 18 QoS flows are mapping to DRB1 and 1 QoS flow is mapping to DRB2. The length of QoS flows ID is 8 bits. For DRB0, 2 bits is enough to identify the QoS flows in DRB0.  As a result, for example, 2 bits intra-DRB ID in DRB0 is used in SDAP header instead of 8 bits QoS flows ID. Similar mechanism is also applied to DRB1 and DRB2.


Fig.1 QoS flow transmission procedure 
Table.1 Mapping from QoS flow ID to SDAP
	QoS flow index
	QoS flow ID
(8 bits assume )
	DRB
	Number of QoS flow mapping to it
	Length of Index in SDAP
	Index in DRB

	0
	0000 0000
	
DRB0

	4                                                         
	2
	00

	1
	0000 0001
	
	
	
	01

	…
	…
	
	
	
	…

	4
	0000 0100
	
DRB1

	18
	5
	0000 0

	24
	0001 1000
	
	
	
	0000 1

	…
	…
	
	
	
	…

	69
	0100 1001
	
	
	
	1001 0

	78
	0101 1010
	DRB2
	1
	1
	0


Table.2 Mapping relationship of DRB0
	QoS flow index
	Index in DRB

	0
	00

	1
	01

	…
	…


Table.3 Mapping relationship of DRB1
	QoS flow index
	Index in DRB

	4
	0000 0

	24
	0000 1

	…
	…

	69
	1001 0


Table.4 Mapping relationship of DRB2
	QoS flow index
	Index in DRB

	78
	0


Proposal 1: Instead of QoS flow ID provided by CN, an index (or ID) with shorter (or equal, but shorter in most cases) length can be introduced at SDAP layer to indicate QoS flow within each DRB.
Conclusions
In this contribution, we propose an optimization mechanism for SDAP header. The observation and proposal is listed as below:
Observation 1: Each SDAP PDU should be transmitted with an ID to distinguish QoS flow when mapping multiple flows to one DRB.
Proposal 1: Instead of QoS flow ID provided by CN, an index (or ID) with shorter (or equal, but shorter in most cases) length can be introduced at SDAP layer to indicate QoS flow within each DRB.
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