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1
Introduction
During the NR study item phase, RAN WG2 discussed and captured a number of agreements regarding new QoS framework. In particular, as per SA WG2 decision, the core network detects and assigns so called QoS flow ID to incoming packets within the PDU session, while RAN establishes and maps different QoS flows into different radio bearers.
To model QoS flow to DRB mapping operation at the RAN and UE side, a new protocol layer was introduced, called SDAP, whereupon one SDAP protocol entity is instantiated for every PDU session (the reason we need a separate SDAP entity per a PDU session is because QoS flow ID space is unique only within a particular PDU session). Thus, whenever RAN enables SDAP header for a particular DRB, its full protocol stack comprises MAC, RLC, PDCP, and SDAP entities.
During the RAN#101bis meeting a number of agreements were made concerning moving a UE into the RRC_INACTIVE state, whereupon user plane session was tasked to check/discuss whether any state information should be preserved inside the SDAP entity. In fact, the question can be formulated also in a different way: whether SDAP entity should be aware of the RRC state and/or whether suspend/resume procedures should be defined for the SDAP entity.
Agreements:

1
Add Suspend configuration into the Release message (1 message and 1 procedure description in RRC spec) 
…………………………………..

11
SDAP configuration is stored in inactive (user plane session should discuss whether there is any SDAP state information that needs to be maintained in inactive)
In this discussion paper we elaborate further on the SDAP entity detailing how it should interact with RRC state changes and state changes in the underlying protocol entities. 
2
SDAP entity
As already mentioned in the Introduction part, the SDAP entity is always instantiated for a particular PDU session irrespective of the fact whether the SDAP header is enabled for a particular DRB. It is up to the RAN whether the SDAP header is actually present, and if so, its structure looks like presented in Figure 1 below. As can be seen from the figure, the SDAP header is fully static comprising several fields. The RDI and RQI fields are for the reflective AS and reflective NAS QoS, respectively; and remaining 6 bits are for the QoS flow ID (QFI). 
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Figure 1: DL SDAP header structure (if configured).
Once the SDAP entity is instantiated for a particular PDU session, it has to perform a set of limited and simple actions. In particular:

-
for the outgoing data, it has to maintain the mapping table between the incoming QoS flow ID and target DRB ID;

-
for the incoming data, it has to analyse the SDAP header (if present) and update the mapping table based on the presence of the reflective QoS bits.

As can be seen, SDAP entity functions do not really depend and/or impacted by the fact that a UE is re-configured into the RRC_INACTIVE state, whereupon lower protocol entities are put into the "suspended" state or even removed completely. To be more precise, the mapping table between the QoS flow ID and DRB ID does not change – it is effectively preserved over state transitions into RRC_INACTIVE state. As for the reflective QoS operation, all the functional aspects also remain the same. A UE in the RRC_INACTIVE will not receive any user plane data, which from the SDAP entity point of view can be construed as absence of the user plane data if a UE were in the RRC_CONNECTED state. 

Logically speaking, the SDAP entity is per a PDU session, and since the PDU session is not impacted anyhow by UE state transition into RRC_INACTIVE, the SDAP entity should be ideally modeled in the same way. 
Proposal 1a:
SDAP entity functionality can be viewed as "RRC stateless" in a sense that it is not impacted by UE transition into the RRC_INACTIVE state.

Proposal 1b:
There is no need to introduce a concept of the SDAP entity suspension/resumption.
Nevertheless, it is worth emphasizing one more time that upon transition into the RRC_INACTIVE state, the SDAP entity just keeps the mapping table without altering it upon transition to RRC_INACTIVE state or upon re-configuration back into the RRC_CONNECTED state.
Proposal 2:
The QoS flow to DRB mapping table inside the SDAP entity is not altered during state transitions between the RRC_INACTIVE and RRC_CONNECTED.
3
Conclusions
In this discussion paper we have expressed our further views on the SDAP entity behavior upon transitions between the RRC_INACTIVE and RRC_CONNECTED states. Based on our considerations, the SDAP entity can be viewed as "RRC stateless", i.e. its QoS flow to DRB mapping table remains unchanged during RRC state transitions (between RRC_INACTIVE and RRC_CONNECTED).
Proposal 1a:
SDAP entity functionality can be viewed as "RRC stateless" in a sense that it is not impacted by UE transition into the RRC_INACTIVE state.

Proposal 1b:
There is no need to introduce a concept of the SDAP entity suspension/resumption.
Proposal 2:
The QoS flow to DRB mapping table inside the SDAP entity is not altered during state transitions between the RRC_INACTIVE and RRC_CONNECTED.
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