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Introduction
According to the current progress of RAN2, AS Reflective QoS (RQ) has been introduced at the SDAP layer as the in-band signalling for the mapping of QoS flow to DRB. During last several meetings, the discussions on AS RQ were mainly focused on three issues: 1) the presence of QoS flow ID (QFI) at the SDAP header in DL after AS RQ mapping; 2) the support of a mode in which no SDAP header is present; and 3) the precedence of RRC and AS RQ signalling. The related agreements are listed as follows:
1. The QoS flow ID is presence once the AS reflective QoS is active.  FFS whether it is always present.    
2. DL packets over Uu are not marked with “Flow ID” at least for cases where UL AS reflective mapping and NAS reflective QoS is not configured for DRB. 
3. The UE "continuously" monitors the QoS Flow ID in downlink PDCP packets and updates the reflective QoS Flow ID to DRB mapping in the uplink accordingly.

In this contribution, several further considerations on AS RQ are given based on above agreements, aiming at providing heuristic thoughts on the detailed design of AS RQ.
Discussion  
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]The presence of QFI
Based on last two meetings, a common view has been achieved that the presence of QFI in DL is dependent on the activation of NAS RQ and /or AS RQ. Table 1 below gives the necessity to include QFI in DL under different conditions,






Table 1 The necessity to include QFI in DL under different conditions
	
	NAS RQ
Active
	NAS RQ
Not active

	AS RQ 
Active
	QFI should be present. (Note)
	QFI may not be always present. [1]

	AS RQ 
Not active
	
	QFI is not present. (Agreement in 97bis)



Note: when NAS RQ is active, QFI should be present in order to guarantee the correct mapping between IP flow and QoS flow, if no further interactions indicating the successful mapping are performed between IP layer and SDAP layer within the UE. However, if a mechanism to ensure the reliable mapping between IP flow and QoS flow is introduced and agreed, QFI may not be always present in DL when NAS RQ is active, which depends on the determination of necessary fields in the SDAP header, and the liaison between RAN2 and SA2. As a result, from RAN2 perspective, it is prioritized to consider the condition when NAS RQ is not active which requires less work on standardization.
When NAS RQ is not active and AS RQ is active, RAN2#98 has achieved an agreement stating that whether QFI is always present is FFS, which motivates further considerations in this contribution.
Proposal 1: From RAN2 perspective, it is prioritized to discuss the presence of QFI when only AS RQ is active.
Further considerations
Detection operation 
In RAN2#96 meeting, an agreement was achieved which stated that the UE ‘continuously’ monitors the QFI in DL and updates the QoS flow to DRB mapping in UL accordingly. Combined with the most recent progress on AS RQ indicating that QFI may not be always present in DL, the agreement stated above implies that UE should check every SDAP PDU received in DL to identify whether QFI is present, which is actually not necessary because the remapping of QoS flow to DRB is not frequent. As a result, the detection operation can be optimized, which checks the presence of QFI periodically, in order to reduce unnecessary detections.
In this contribution, two methods are proposed to achieve periodic QFI presence/detection, which are suitable for the cases when QFI is not always present. The details are given as follows.
Method 1: Associating PDCP SN for SDAP QFI periodic presence/detection.
Description: Since there is no SN at the SDAP layer, SDAP at the receiving side doesn’t know the actual sequence of the received SDAP PDU. However, it has been agreed in RAN2 that an SDAP PDU is a PDCP SDU, and there’s no segmentation or concatenation at the PDCP layer. As a result, each SDAP PDU actually corresponds to a unique PDCP PDU, which indicates that each SDAP PDU is associated with only one PDCP SN. With this premise, PDCP SN can be used for SDAP QFI periodic detection, which requires the interaction between SDAP and PDCP at the both transmitting and receiving side. To realize this method, SDAP entities at both eNB/gNB and UE should be preconfigured with a same detection number which indicates the number of SDAP PDU between every two adjacent detected SDAP PDU. When AS RQ becomes active and the mapping is acknowledged by eNB/gNB, SDAP at the transmitting side in DL will record and associate PDCP SN with the corresponding SDAP PDU, and notify this PDCP SN to the peer entity through in-band or RRC signalling. During the period before remapping, QFI may only be present in the detected SDAP PDU.
Method 2: Adopting timers for SDAP QFI periodic presence/detection.
Description: Slightly different from Method 1, SDAP at the both transmitting and receiving side should be preconfigured with a detection period timer Tdet which indicates the difference of the beginning time between every two adjacent detection occasions, and an occasion period timer Tocc which indicates the lasting time for each detection occasion. Figure 1 shows an illustration of these two timers. 


Figure 1 An illustration of two timers
As can be seen from Figure 1, Tdet can be set larger than or equal to Tocc, which reduces the detection frequency. After the reflective mapping is acknowledged by eNB/gNB, the starting points for four timers (two at the transmitting side, and two at the receiving side) should be aligned, and QFI may only be present during detection occasions. As a result, the values configured to these timers should adequately consider the (re)transmission time and processing time for the SDAP PDU marked with QFI in order to ensure the corresponding SDAP PDU can be received within the detection occasion at UE.
Proposal 2: Consider reducing the frequency of detection when AS RQ is active.
Proposal 3: If Proposal 2 is agreed, RAN2 is kindly asked to consider the following methods for SDAP QFI periodic detection:
· Method 1: Associating PDCP SN for SDAP QFI periodic presence/detection.
· Method 2: Adopting timers for SDAP QFI periodic presence/detection.
Reliability of AS RQ
As evaluated by [1], AS RQ may suffer from two problems on reliability: 1. If QFI is present in every SDAP PDU, it may cause so-called ‘Ping-Pong effect’ when the remapping occurs; 2. If QFI is not always present in SDAP PDU, it may fail to remap if the SDAP PDUs marked with QFI are not successfully received by UE.
To improve the reliability of AS RQ, this contribution proposes two methods which are detailed below.
Method 1: Solving the problem of remapping failure
This method is suitable for the case when only a limited number of DL SDAP PDUs are marked with QFI. More specifically, an ACK/NACK feedback mechanism in UL, which can be achieved by SDAP Control PDU, can be adopted to solve the remapping failure. 
Method 2: Solving both problems within one scheme
This method is suitable to solve both problems stated above. For the ‘Ping-Pong effect’ which is caused by the late arrival of DL SDAP PDU mapped to the old DRB when the remapping occurs, UE should be able to know the exact DRB for the reflective remapping. As a result, an SDAP Control PDU in DL which indicates the DRB ID for DL and/or UL can be adopted. For the remapping failure which has been solved in Method 1, the same ACK/NACK feedback mechanism by means of SDAP Control PDU in UL can be adopted. In summary, both problems could be solved by adopting SDAP Control PDU in both DL and UL.
Proposal 4: Introduce SDAP Control PDU to improve the reliability of AS RQ.
Conclusions
This contribution raises the problems on detection operation at UE and reliability of reflective remapping, and gives possible solutions accordingly. The observation and proposals is listed as below:
Proposal 1: From RAN2 perspective, it is prioritized to discuss the presence of QFI when only AS RQ is active.
Proposal 2: Consider reducing the frequency of detection when AS RQ is active.
Proposal 3: If Proposal 2 is agreed, RAN2 is kindly asked to consider the following methods for SDAP QFI periodic detection:
· Method 1: Associating PDCP SN for SDAP QFI periodic presence/detection.
· Method 2: Adopting timers for SDAP QFI periodic presence/detection.
Proposal 4: Introduce SDAP Control PDU to improve the reliability of AS RQ.
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