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1 Introduction

In RAN2#97bis meeting, for QoS support in NR/NR DC, it has been agreed that “In the case of NR/NR DC where different QoS flows of the same PDU session are mapped to MgNB and SgNB then there is one SDAP entity in the MgNB and one in SgNB for that PDU session.” However, it is not clear in this case there should be one SDAP entity or two SDAP entities at the UE side. In last meeting, this issue was discussed but still FFS [1].
  =>
FFS if a single SDAP entity is present in the UE for DC case.
In this contribution, we will give our views on this issue.
2 Discussion
There are two different views on the number of SDAP entity at the UE side in the case of NR/NR DC where different QoS flows of the same PDU session are mapped to MN and SN.
· Alt.1: there is only one SDAP entity at the UE side.
· Alt.2: there are two SDAP entities at the UE side, where one SDAP entity is the counterpart of the MN’s SDAP entity while another one is the counterpart of the SN’s SDAP entity.

[image: image1.emf]SDAP

PDCP

SDAP

PDCP

PDCP

PDCP

SDAP

PDU session

QoS flow 1 QoS flow 2

PDU session

MN SN

UE

            
[image: image2.emf]SDAP

PDCP

SDAP

PDCP

PDCP

PDCP

SDAP

PDU session

QoS flow 1 QoS flow 2

PDU session

MN SN

UE

SDAP


Alt.1                                      Alt.2

Figure 1

Next, we will analyze these two alternatives in the following aspects.
1) RRC configuration

For the UL QoS flow, one option for the configuration of QoS flow to DRB mapping is via RRC. In NR Adhoc# 2 meeting, it has been agreed that “The SN is responsible for the DRB management (e.g., setup, modify, release) of SCG/SCG-split bearers, and the QoS flow -> DRB mapping at the SN”. So, it means that the RRC of MN and SN will configure the UL QoS flow to DRB mapping independently. For Alt.2, this is very clear since each RRC will control each SDAP entity. For Alt.1, the SDAP only needs to know the mapping between UL QoS flow and DRB, it seems that Alt.1 could work as well. But it is a bit strange that one UE’s SDAP entity will be configured by two RRC. 
2) Default DRB’s association
RAN2 has agreed that for each PDU session, a default DRB is configured. For the DC case, although there is no explicit agreement saying that only one default DRB is needed for the PDU session split QoS flow over both MN and SN, there is no real motivation to configure two default DRBs for this case. 
Observation 1: for the DC case where different QoS flows of the same PDU session are mapped to MN and SN, only one default DRB is enough for such PDU session.

Then for Alt.1, the default DRB is associated with the only one SDAP entity. For Alt.2, there could be three options.

· Option 1: the default DRB is associated with the SDAP entity that is the counterpart of the MN’s SDAP entity;
· Option 2: the default DRB is associated with the SDAP entity that is the counterpart of the SN’s SDAP entity;

· Option 3: the default DRB can be moved between the two SDAP entities.
For UE, the purpose to let it know which DRB is the default DRB is for mapping the UL packet that matches neither an RRC configured nor a reflective “QoS flow ID to DRB mapping” to the default DRB. So for this purpose, there is no need to move the default DRB between two SDAP entities. In our view, option 1 is better since when SN is changed, there is no impact on the default DRB.
With the above option 1, there is no difference between Alt.1 and Alt.2 in terms of the default DRB association.

3) QFI to DRB mapping
For Alt.1, the data of all the UL QoS flow of the PDU session will be injected to the SDAP entity, and the SDAP entity will routed them to the correct DRB based on the QFI of the UL data. For Alt.2, one issue needing to consider is which SDAP entity the UL data should be injected to. The SDAP entity knows the mapping between the QFI and the DRB, as well as which DRB is associated to it. However, there is no such an entity above the SDAP know these configuration. One simple implementation is when a data coming, it is randomly injected to either SDAP entity. After reading the QFI of this data, if the mapped DRB is not associated with the SDAP entity, it can push the data to another SDAP entity. If the default DRB is associated with the SDAP entity corresponding to the MN, then the received data can be first injected to the SDAP entity corresponding to the SN. Then if no correct DRB in that SDAP entity, the data definitely should be mapped to one DRB (either the default DRB or a dedicated DRB) associated with the other SDAP entity. 
So for Alt.2, although the UE need to try which SDAP entity is the correct one for a data transmission, it will not give significant load to processor.
From the above analysis, it can be seen that both alternatives can work well. It is just a matter of taste. Our preference is Alt.2 since it is natural that for each protocol entity in the NW side, there is one counterpart entity in the UE side. There is no precedent for such a peer-to-peer protocol stack like Alt.1.
Proposal 1: There are two SDAP entities at the UE side, where one SDAP entity is the counterpart of the MN’s SDAP entity while another one is the counterpart of the SN’s SDAP entity.
Proposal 2: The default DRB is associated with the SDAP entity that is the counterpart of the MN’s SDAP entity;

3 Conclusion

In this contribution, we present our view on the number of SDAP entities at the UE side for DC case, and have the following proposals.
Proposal 1: There are two SDAP entities at the UE side, where one SDAP entity is the counterpart of the MN’s SDAP entity while another one is the counterpart of the SN’s SDAP entity.
Proposal 2: The default DRB is associated with the SDAP entity that is the counterpart of the MN’s SDAP entity; 
4 Reference

[1] RAN2 Chairman’s notes, RAN2#99, Berlin, Germany, 21st-29th August 2017.
5 Annex: TP for TS 37.324 v1.0.0
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 per cell group for each individual PDU session. 

5.1.1
SDAP entity establishment

When RRC [3] requests an SDAP entity establishment for a PDU session in a cell group, the UE shall:

-
establish an SDAP entity for the PDU session in the cell group;

-
associate the SDAP entity with a default DRB.
When RRC [3] requests an SDAP entity establishment for a PDU session in each cell group, the UE shall:

-
establish an SDAP entity for the PDU session in each cell group;

-  if the cell group is the MCG
- associate the SDAP entity with a default DRB.
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