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1 Introduction

During RAN2#96, based on [1], RAN2 discussed whether the new functionality of NR QOS should be modelled as a separate layer or as part of the PDCP layer. RAN2#96 was not able to come to a conclusion on this aspect, therefore this contribution revisits the issue.

2 What new information is to be transported ? 
So far we consider the new NR QOS functionality to concern the following aspects:

1) Mapping of QOS flows to DRB’s (Tx side)

2) Reflective QOS handling (DL Rx side)

3) Enabling forwarding of packet on backhaul for corresponding PDU session and correct QOS flow id marking (UL Rx side)

For functionality 2), RAN2 agreed inband QOS-flow-id marking in DL, and for 3), RAN2 agreed inband QOS-flow-id marking in UL. 

In [2] we propose to add an in-band indication for alleviating the UE processing burden for reflective QOS (RQ). It remains to be decided whether this is an independent RQ indicator, or can be signalled by the presence of the QOS flow id.
Observation 1: 
W.r.t. the new NR QOS functionality, the following information needs to be transported over the radio interface:

DL:
QOS-flow-id
 + RQ processing required indicator (FFS)    
UL:
QOS-flow-id

Since the new NR QOS functionality needs to transport additional information across Uu, it is clear that we need to introduce new protocol fields and possibly a new protocol entity. 

3 Impact on UP protocol stack
Ref [1] discussed 2 modelling alternatives for the new NR QOS functionality (see figure 1): 

· Option 1:  Separate new AS Multiplexing Layer (ASML) UP protocol layer
· Option 2:  Sublayer in the PDCP UP protocol layer
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Figure 1:  Modelling options 1(left) and option 2 (right)

In [1] we argued that is preferable to model the new NR QOS functionality as a separate layer i.e. option 1 (see Annex A for comparison table from [1]). One main argument is that we leave the DRB concept intact as we have it today in LTE i.e. PDCP entities are only initiated when a DRB is setup. 
One argument in RAN2#96 against using option 1 was that PDCP will have to operate on the IP header to compress it. Appending an ASML header in front of the IP header in the PDCP SDU would complicate PDCP operation. This is reflected in figures 2 and 3 where, depending on detailed PDU header structure ordering (to be decided by RAN2), PDCP has to insert either only the compressed IP header (Example A) or both the PDCP header and the compressed IP header (example B) in between the ASML header and the IP packet payload. To enable this operation, the PDCP layer will have to know the size of the ASML header.
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Figure 2: PDU header ordering Example A
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Figure 3: PDU header ordering Example B
An alternative approach would be to append the ASML header at the end of the ASML PDU. This option is reflected in figure 4.  
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Figure 4: PDCP header ordering example C
It is true that in this approach the “inserting” of a PDCP header in between the ASML header and the IP packet payload is removed. However, even in this alternative there will be cases in which the PDCP layer will have to know the size of the ASML header. E.g. for TCP ROHC operation at the receiving side, the receiver will recreate the TCP checksum in the TCP header. For this the receiving ROHC entity will have to know where the IP packet payload stops and where the ASML header starts. I.e. in both cases, ASML header mapped in front or to the back of the ASML PDU, the PDCP layer will have to be aware of the ASML header and “work around it”.

In principle if we model the new NR QOS functionality as part of the PDCP functionality, this type of inter-layer work around is not required since the NR QOS fields will become part of the PDCP header. The PDCP entity will coordinate the interaction between the ROHC and ASML PDCP sub entities and ensure that the different fields/header parts end up in the correct location.
On the other hand, even if PDCP and ASML are modelled as two separate layers, there is no principle problem to have one layer inform the other layer about the size of its headers. 3GPP will typically not specify this type of inter-layer interface primitives but there is no real blocking issue to implement this type of coordination. E.g. ASML/PDCP could have a coordinated understanding of the ASML header size per DRB which enables PDCP to “work around” the ASML header.   

It can be further noted that SA3 [3] is considering to move user data ciphering to be handled between UPF and UE. In this case also IP header compression will have to be moved to the UPF thus removing the bulk of the current LTE PDCP functionality.
Based on the above one can note that there is no real blocking issue to go either way, i.e. the discussion concerns protocol stack modelling more than anything else. Therefore, given the arguments from the previous meeting (see Annex A), we still think it is preferable to model the ASML functionality as a separate UE protocol layer.

Proposal 1:
The new mapping/marking functionality required for implementing the NR QOS model in the Access Stratum will be designed as a separate User plane protocol layer.
4 Conclusions
RAN2 is requested to discuss and if possible agree on the following proposal:
Proposal 1:
The new mapping/marking functionality required for implementing the NR QOS model in the Access Stratum will be designed as a separate User plane protocol layer.
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Annex A: Comparison table from ref. [1]

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.

� FFS is shorter RAN specific version would be created.


� FFS is shorter RAN specific version would be created.
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