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1. Introduction

In RAN2#99bis meeting, a discussion paper [1] contributed by LG observed that gNB may still receive UL packets with SDAP header after reconfiguring not to attach SDAP header, and may still receive UL packets without SDAP header after reconfiguring to attach SDAP header.
In this contribution, we discuss the related issue and solutions.

2. Discussion

Based on TS38.323, RoHC compression and decompression are performed in PDCP layer. RoHC compression and decompression are performed based on header of IP packet. Since SDAP entity is a protocol stack above PDCP layer, PDCP layer should know the position of IP packet in a SDAP PDU i.e. PDCP layer should know whether SDAP header is present or not. 
Possibly, a DRB may serve multiple UL QoS flows so that the gNB may configure UE to use UL SDAP header for the DRB. When some UL QoS flow is modified to use another DRB or released, the DRB could serve only one UL QoS flow at this time. In that case, the gNB may reconfigure the UE not to use UL SDAP header for the DRB. However, some PDCP SDU including UL SDAP header may have been buffered in a PDCP/RLC/MAC layer to be transmitted/retransmitted. After those PDCP SDU(s) including UL SDAP header are transmitted, the receiving side of the PDCP layer could treat those PDCP SDU(s) as not including UL SDAP header. This situation may cause error in the RoHC decompression on those PDCP SDU(s). The situation may also occur when the gNB reconfigures the UE to use UL SDAP header for the DRB.
In addition, one DRB may serve some QoS flow configured with NAS Reflective so that the gNB may configure UE to use DL SDAP header for that DRB. When the DRB does not serve any QoS flow configured with NAS Reflective (i.e. it is not needed to indicate the RQI to the UE), the gNB may reconfigure the UE not to use DL SDAP header for the DRB. The above situation and problem would also occur to this case. 
Observation 1: Changing presence of SDAP header on a DRB may cause error in RoHC decompression on some pending PDCP SDU(s) of the DRB.
To prevent RoHC decompression error due to changing presence of SDAP header, there are four potential solutions:
1. Starting change of presence of SDAP header from a specific PDCP PDU;

2. Remapping QoS flow to another DRB configured with proper SDAP header setting; 
3. PDCP header indicating presence of SDAP header; and

4. Using full configuration option to change presence of SDAP header.

For the solution 1, when changing the presence of SDAP header for a DRB is needed, the gNB indicates the UE to start the change from a specific PDCP PDU. For example, as shown in Figure 1, the UE currently attaches UL SDAP header in SDAP PDU(s). When the presence of UL SDAP header for the DRB is not needed, the gNB indicates the UE to apply the change from the PDCP PDU with SN=10. After receiving the reconfiguration to not attach SDAP header, the UE still attaches UL SDAP header in SDAP PDU(s) till processing the SDAP PDU corresponding to a PDCP PDU with SN=10. This concept can be also applied to the case when changing to attach SDAP header is needed and the DL cases.
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Figure 1: Example of the solution 1 when presence of UL SDAP header is not needed.
For the solution 2, the gNB reconfigures the UE to use another DRB configured with preferred SDAP header setting to serve the current QoS flow when presence of SDAP header should be changed. For example, as shown in Figure 2, the UE currently uses a first DRB configured with presence of UL SDAP header to serve multiple UL QoS flows. When there is no need to attach SDAP header in UL SDAP PDU of the only one UL QoS flow, the gNB may establish a second DRB configured with no presence of UL SDAP header and reconfigures the UE to use the second DRB to serve the UL QoS flow. This solution is naturally supported because SDAP header is configured by RRC per DRB (which was agreed in RAN2 AH2) and RAN is able to move/remap a QoS flow from one DRB to another DRB (which was agreed in RAN2#99).
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Figure 2: Example of the solution 2 when presence of UL SDAP header is not needed.

For the solution 3, a PDCP header of a PDCP PDU includes an indication used to indicate whether a SDAP header is included in a PDCP SDU of the PDCP PDU. Since there are some reserved bits in the current NR PDCP header, one of the reserved bits can be used for this indication. For example, as shown in Figure 3 and Figure 4, the S field is set to ‘1’ if the Data field includes PDCP SDU including SDAP header and is set to ‘0’ otherwise.
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Figure 3: Example of the solution 3 in case of PDCP Data PDU format with 12 bits PDCP SN.
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Figure 4: Example of the solution 3 in case of PDCP Data PDU format with 18 bits PDCP SN.

For the solution 4, the SDAP header can be changed by means of reconfiguration involving full configuration option. If NR follows LTE concept, for reconfigurations involving the full configuration option, the UE shall release/clear at least all current dedicated radio configurations, the security configuration and the PDCP, RLC, logical channel configurations for all DRBs. As a result, all data buffed in lower layers are flushed. In our view, using reconfiguration involving full configuration option to change the presence of the SDAP header on a DRB seems to be overkill.
3. Conclusion

In this contribution, we observe and propose the following:
Observation 1: Changing presence of SDAP header on a DRB may cause error in RoHC decompression on some pending PDCP SDU(s) of the DRB.

Proposal 1:  RAN2 to discuss and down select the four solutions to prevent incorrect RoHC decompression due to changing presence of SDAP header:

a) Starting change of presence of SDAP header from a specific PDCP PDU;

b) Remapping QoS flow to another DRB configured with proper SDAP header setting;
c) PDCP header indicating presence of SDAP header; or

d) Using full configuration option to change presence of SDAP header.
4. Reference

[1] R2-1711741, Configurability for the presence of SDAP header, LG, RAN2#99bis.
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Presence of UL SDAP header on DRB1 is set because DRB1 serves multiple UL QoS flows.





When the UL QoS flow with QFI1 is released, there is only one UL QoS flow served by DRB1.





DRB2 configured with no presence of UL SDAP header could be existing or newly established. 


The gNB remaps the UL QoS flow with QFI2 to DRB2.








