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Introduction
[bookmark: _Ref178064866]In the RAN2#101bis meeting, RAN2 agreed that the end marker is used for preventing the out-of-order delivery when a QoS flow is remapped from an old DRB to a new DRB. In the 101bis#76 email discussion, RAN2 discussed which SDAP end marker solution is used. However, we think that in the email discussion, RAN2 may not conclude which SDAP end marker solution will be used. 
In this contribution, we show our view on the desired SDAP end marker solution. In addition, we propose the SDAP Control PDU format and SDAP Data PDU format.
[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
In the 101bis#76 email discussion, the two solutions are proposed to indicate the end marker as shown below.
· Solution 1) The SDAP header in the SDAP Data PDU.
· Solution 2) The SDAP Control PDU. 

For the Solution 1, it needs to submit the SDAP Data PDU including the end marker in the SDAP header. It means that when the QoS flow to DRB remapping occurs, the SDAP entity should process the SDAP SDU to the SDAP Data PDU for including the end marker and QoS flow ID in the SDAP header. However, in our view, since the SDAP entity does not maintain the buffer by itself, there is no buffered SDAP SDU when the QoS flow to DRB remapping occurs. Therefore, the SDAP entity should wait for the SDAP SDU from the upper layer within a time interval. However, it is ambiguous how long the SDAP entity should wait for the SDAP SDU belonging to remapped QoS flow. Moreover, if no more SDAP SDU belonging to remapped QoS flow is received, the Solution 1 cannot be applicable. Consequently, the Solution 1 can only be used for the limited case.
For the Solution 2, since the SDAP Control PDU is generated by the SDAP entity, the SDAP entity does not need to wait for the SDAP SDU from the upper layer. In addition, the Solution 2 can be used for all cases since the SDAP Control PDU is transmitted regardless of the presence of the SDAP SDU belonging to remapped QoS flow when the QoS flow to DRB remapping occurs.
Therefore, considering the use cases, we think that the Solution 2 is the more suitable solution.
Proposal 1. Introduce the SDAP Control PDU for the end marker.

If the Proposal 1 is agreeable, RAN2 should discuss the SDAP Control PDU format. In the 101bis#76 email discussion, it was assumed that the SDAP Control PDU includes only one QoS flow ID. It means that the SDAP Control PDU should be transmitted per remapped QoS flow.
However, if multiple QoS flows are remapped from an old DRB to one or more new DRBs at the same time, the SDAP entity has to transmit multiple SDAP Control PDUs, one per remapped QoS flow. In this case, the PDCP entity and RLC entity should perform each function, e.g., attaching the PDCP and RLC SN, ciphering, header compression, per the SDAP Control PDU. Consequently, the transmission of multiple SDAP Control PDUs is not effective since it may use unnecessary radio resources and processing power.
To minimize the usage of the radio resources and processing power, the simple solution is that a SDAP Control PDU is transmitted by including the multiple remapped QoS flow IDs. For including multiple QoS flow IDs, an extension field should be introduced to indicate whether the next octet including a QoS flow ID field is present. In addition, the first bit of the PDU should be a D/C field to indicate whether the corresponding SDAP PDU is a SDAP Data PDU or a SDAP Control PDU.
Based on the discussion, it is proposed to use the following SDAP Control PDU format.


Figure 1 SDAP Control PDU format
Proposal 2. The SDAP Control PDU format should be able to include multiple remapped QoS flow IDs .
Proposal 3. The first bit of the SDAP Control PDU is D/C field.

Since the D/C field is included in the SDAP Control PDU format, the SDAP Data PDU format should also include the D/C field as shown below.


Figure 2 SDAP Data PDU format
Proposal 4. The first bit of the SDAP Data PDU is D/C field.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed about the end marker solution and the SDAP PDU format. Our proposals are shown below.
Proposal 1. Introduce the SDAP Control PDU for the end marker.
Proposal 2. The SDAP Control PDU format should be able to include multiple remapped QoS flow IDs.
Proposal 3. The first bit of the SDAP Control PDU is D/C field.
Proposal 4. The first bit of the SDAP Data PDU is D/C field.
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