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1 Introduction

During RAN2#95bis, RAN2 made further progress w.r.t. understanding the NR QOS model as developed by SA2 and the impacts to AS. 
By now it is clear that RAN/AS will have to map QOS flows to DRB’s, and that tagging of UL/DL packets with a PDU session id and QOS flow id may be required over Uu. See also our contribution [1] on this subject.

In this contribution we look on how we best model this mapping/tagging in the Access Stratum user plane protocol architecture.
2 Functional impact
Figure 1 shows what new functionality will be required in the RAN user plane.
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Figure 1: New RAN UP functionality

Figure 1 shows the new functionality for NR QOS handing on top of existing DRB functionality. Some of this functionality was already agreed in RAN2 and some other functionality is discussed in our contribution [1].

If we agree that this new functionality needs to be supported by the AS UE protocol stack, next question is how we should model this. In this respect we see two options shown in figures 2 and 3 respectively.

[image: image2]
Figure 2:  ASML as new UP protocol layer (Option 1)
Figure 2 shows an updated protocol stack with one new protocol layer “AS Multiplexing Layer (ASML)” which handles the new functionality. Note that ASML would be a non-DRB specific protocol entity.
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Figure 3: ASML as part of PDCP (Option 2)
Figure 3 shows the ASML functionality as a part (sublayer) in PDCP. Note that this means that PDCP is no longer a DRB specific entity, i.e. only the “PDCP-Low” subentity (which implements todays (LTE) PDCP functionality) would be DRB specific, but the PDCP-ASML sub entity is not DRB specific.

In table 1 we compare different aspects of the two modelling approaches.

	
	ASML as new UP layer (Option 1)
	ASML as part of PDCP (Option 2)
	Considerations

	1. DRB concept
	+

“Clean” DRB concept: i.e. ASML not part of DRB, PDCP part of DRB
	-

Not so “clean” DRB concept: Some PDCP subentities part of DRB, some subentities not part of DRB
	E.g. in option 2, the PDCP-ASML subentity is created at connection establishment, but the PDCP lower subentity is only created at DRB establishment ?

	2. # UP protocol layer
	-
More UP layers
	+
Less UP layers
	

	3. Modelling in LTE+NR DC case
	+
Nicer modelling since ASML protocol layer would not have to be created in NR SeNB
	-
Less clear modelling i.e. PDCP-ASML subentity not required in NR SeNB, but PDCP-low entities required for SCG bearers
	

	4. Protocol overhead
	-

If tagging is applicable only to a subset of IP packets on a DRB, having a separate protocol header to indicate absence of fields may cause additional overhead.
	+
Indication of tagging presence could be done by bits in PDCP header which is always present
	


Table 1: Comparison between UP modelling options.

Based on the comparison in table 1, favouring a clear protocol model, option 1 seems preferable to us. Therefore the following proposal:

Proposal 1:
The new mapping/tagging functionality required for implementing the NR QOS model in the Access Stratum will be designed as a separate User plane protocol layer.

3 Conclusions
RAN2 is requested to discuss and if possible agree on the following proposal:
Proposal 1:
The new mapping/tagging functionality required for implementing the NR QOS model in the Access Stratum will be designed as a separate User plane protocol layer.

4 References

[1]: R2-16xxxx
NR QOS model for UL and DL
� ASML = AS Multiplexing Layer
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