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Introduction

One of the new features of the 5G core is support for a new QoS model, in which the core network classifies data into so-called QoS flows, and the RAN network maps these QoS flows into the data radio bearers (DRBs). The mapping operation from a QoS flow into a DRB is performed by a new protocol layer, called SDAP, for which the corresponding entity must be instantiated upon establishment of the PDU session.

During the RAN2#99 meeting, several companies raised a concern on how many SDAP entities there should be per a PDU session at the UE side when the DC operation is enabled; however, no agreement was reached that time. During the RAN2#99bis meeting, several papers were submitted on this matter outlining pros and cons whether to have one or several SDAP entities [1-3]. 
During the RAN#99 meeting it was discussed how many SDAP entities a UE side should have when the DC operation is configured. At least one proponent has been claiming that there should be several SDAP entities per a PDU session at the UE side because there are several SDAP entities at the network side (i.e. one entity inside MgNB and another entity inside SgNB). However, the fact that there is one SDAP entity per each gNB does not trigger a need to have two entities inside the UE. As an example, there one PDU session at the network side and the UE side regardless of the fact whether we have DC activated or not. In other words DC activation forces SgNB to instantiate the corresponding control structures for the PDU session, but it does not force the UE to make another instance of the PDU session. Similarly, the same modelling approach can be applied to the SDAP entity. Since the SDAP entity is linked to the PDU session with one-to-one mapping, DC activation should not impact anything. Furthermore, the SDAP entity has also information on which DRB is the default one, so once we introduce two SDAP entities per a PDU session (as perceived by the UE side), then we will end up with two default DRBs per a PDU session which is very obscure from the modelling point of view.
Observation 1:
DC activation does not create a new PDU session instance at the UE side (even though the SgNB must create the corresponding control structures), and thus the same approach should be taken for the SDAP entity which has one-to-one mapping with the PDU session.
It also bears noting that the only main purpose of the SDAP entity is to ensure that a transmitter selects the right DRB based on the QoS flow ID and attaches, if needed, the QoS flow ID to incoming packets. The receiver side does not perform any noticeable actions, except reacting on the reflective QoS flag if so instructed. Having one or two SDAP entities does not make any fundamental difference with regards to the DL traffic because the UE will just take the SDAP PDU, remove the SDAP header if present, and send forward the IP packet. As noted above, in case of the UL traffic the SDAP entity responsibility is to choose a right DRB. Since the DRB ID space is not unique per gNB, but rather spans the whole DRB space across MgNB and SgNB, there is no issue if there is one SDAP entity at the UE side. In fact, it provides even more motivation to have one common SDAP entity because the common single SDAP entity can always use the correct DRB for the UL traffic depending on where (which gNB and which DRB) the DL traffic came from. The reflective QoS can be also used properly as each gNB can independently switch a particular QoS flow from one DRB to another DRB. 
Observation 2:
A single SDAP entity per a PDU session at the UE side allows for selecting a correct DRB for the UL traffic because the DRB ID space is common across MgNB and SgNB.   
Proposal:
There is only one SDAP entity per a PDU session at the UE side regardless of the fact whether DC operation is configured or not.
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Text proposal for TS 37.324
------------------------------- TEXT PROPOSAL (BEGIN) ------------------------------------------
4.2.2
SDAP entities
The SDAP entities are located in the SDAP sublayer. Several SDAP entities may be defined for a UE. There is an SDAP entity configured for each individual PDU session. 

An SDAP entity receives/delivers SDAP SDUs from/to upper layers and sends/receives SDAP PDUs to/from its peer SDAP entity via lower layers. 

--------------------------------- TEXT PROPOSAL (END) -------------------------------------------
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