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1 Introduction
In current specification draft [1], the RDI bit is used to indicate the AS level mapping changes by the gNB. However, one thing not mentioned is for how long should the gNB set the RDI bit?
In our understanding, this issue needs to be more discussed, since an improper setting may increase the UE processing load a lot unnecessarily.
2 Discussion
Currently, once the RDI is set for AS update, there are a few things the UE needs to do:
1. Obtain the indicated AS mapping relations (QFI – bearer) from SDAP UP packet
2. Check the AS mapping table to see if the indicated AS mapping relation (for that QoS flow) changes or not: 

a) If yes, update the AS mapping with the indicated value.
b) If not, ignore.
Observation 1: When RDI is set, UE needs to do quite a few procedures to check and update the AS mapping rules.
The RQI is set if there is an update for the AS mapping rules. Another issue not yet discussed is that, for how long should the RQI be set?  Once the UE has successfully finished updating the AS mapping rules, there is no need to continue setting the RQI in the following packets, which only increases UE burden and power consumption unnecessarily. 
Observation 2: Continuing setting RDI when UE finishes updating the AS mapping rules increases UE burden and power consumption unnecessarily.
For a single QoS flow, the data packets may be as many as thousands, while actually only the few packets need to carry on the “RDI” indication. If the RDI is not cleared, the UE needs to perform the steps mentioned above repeatedly for up to thousands times! That will bring a lot burden on UE complexity and power usage.
Proposal 1: The RDI should not be set once the UE finishes updating the AS mapping rules to reduce unnecessary UE burden and power consumption.
Unlike the CP based solution, for the UP based ones, there should be some mechanism to guarantee the UE’s successful updating of the mapping rules. For RLC AM mode, as the delivery is guaranteed by the lower layer, thus only one indication packet (with RDI set) is needed.  

Proposal 2: For RLC AM mode, the gNB should only set the RDI once (i.e. in one SDAP data PDU) for every AS level mapping update.

However for the RLC UM/TM mode, we could not set the RDI in only the first packet for the QoS flow as the packet may be lost. Thus a flexible configuration solution with enough reliability is needed. 
A number of solutions are discussed in the following sections. 
1. Solution 1: Limited Transmitting

In this solution, the RDI is set for either limited times (N) or a certain time period (T). Thus the reliability could be increased by the repeated transmissions. However, the packet could still be lost, and the efficiency is still an issue, as there are chances when UE finishes the updating, and gNB still sends out the indication with RDI set causing unnecessary UE processing waste.
2. Solution 2: ACK by UE

Thus, one natural thinking is that, like any other forms of RRC signalling, to let UE send out ACK after it finishes the AS updating, and after receiving the ACK, the RDI is cleared at gNB side for future packets.

The procedure is shown below:
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Figure 1 ACK by UE solution

Procedure Examples:

1. Trigger condition is met: gNB decides the QoS flow x is just updated to be mapped on DRB y;

2. gNB sends out DL SDAP PDU of QoS flow x, with QFI=x , and RDI set at header, on DRB y;

3. UE successful updated its mapping table of QoS flow x – DRB y;

4. UE sends out ACK packet to gNB to confirm its successful updated mapping;

5. Receiving UE’s ACK gNB will send future packets without RDI set at header.
As to the detailed formats of ACK, there could be the following options:

a) Explicit ACK:
An UL SDAP control PDU is used for such indication. And the detailed format is as figure 2 shows (Here we could define R=1 for End Marker control PDU, R=0 for AS ACK control PDU, for e.g.). 
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Figure 2 SDAP Control PDU used as ACK for AS reflective updating
The benefits of the “explicit ACK” is that it is sent out immediately after the UE finishes the updating, so that the gNB could clear the RDI setting at the exact first time, avoiding UE waste. 
b) Implicit ACK by UL Data:
If gNB receives UL data packets of the concerned QoS flow sent over the specified DRB, it means the UE has already successfully updated the QoS flow to DRB mapping. 
But the issue is that the UL Data may happen quite some time later (like video streaming) after the UE finishes the updating, and for some cases, and during that time, the gNB will still send out RDI bit, causing unnecessary UE processing burden. And for some extreme case, the UL data may never happen at all.
c) Implicit ACK by End Marker:  
Similar with 2, another form of implicit ACK could be based on the UE’s UL End Marker. When the UE receives and finishes the AS updating, it will send UL End Marker to gNB which could also be used as a form of confirmation.
Based on current specification [1], when UE receives and finishes updating the AS mapping rules, it will immediate send out the UL End Marker on the previous DRB. Thus actually, the effect of this option is the same with that of option 2a.
To be noted is that, this option re-uses existing procedure of End Marker processing, thus the specification and implementation impacts are minimized.

Observation 3: To use End-Marker control PDU as the confirmation of UE’s successful updating of AS mapping rules has the least specification and implementation impacts.
Solution 1 is simple but the efficiency is not the best and the reliability still cannot be guaranteed, the packets may still be lost and the UE may fail to make the updating. 

Thus based on the discussions above, solution 2a or 2c should be adopted for their efficiency and reliability. As option 2c is based on existing implementations with least impact to specifications, thus it is recommended.
Proposal 3: For AS reflective mapping update procedure, the gNB should clear RDI setting (for future DL SDAP data PDUs) once it receives the End Marker Control PDU from UE on the previous DRB.
And the corresponding TP is provided in section 4.
Proposal 4: It is proposed to adopt the TP in section 4.
3 Conclusion
Based on the discussions in this paper, we propose the following:

Observation 1: When RQI is set, UE needs to do quite a few procedures to check and update the AS mapping rules.

Observation 2: Continuing setting RDI when UE finishes updating the AS mapping rules increases UE burden and power consumption unnecessarily.
Observation 3: To use End-Marker control PDU as the confirmation of UE’s successful updating of AS mapping rules has the least specification and implementation impacts.
Proposal 1: The RDI should not be set once the UE finishes updating the AS mapping rules to reduce unnecessary UE burden and power consumption.
Proposal 2: For RLC AM mode, the gNB should only set the RDI once (i.e. in one SDAP data PDU) for every AS level mapping update.

Proposal 3: For AS reflective mapping update procedure, the gNB should clear RDI setting (for future DL SDAP data PDUs) once it receives the End Marker Control PDU from UE on the previous DRB.

Proposal 4: It is proposed to adopt the TP in section 4.

4 Text Proposal
5.3.2
Reflective mapping

For each received DL SDAP PDU with RDI set to 1, the SDAP entity shall:

-
process the QFI field in the SDAP header and determine the QoS flow;

-
if there is no stored QoS flow to DRB mapping rule for the QoS flow and a default DRB is configured:

-
construct an end-marker control PDU, as specified in subclause 6.2.3, for the QoS flow; 

-
map the end-marker control PDU to the default DRB;
-
submit the end-marker control PDU to the lower layers;
-
if the stored QoS flow to DRB mapping rule for the QoS flow is different from the QoS flow to DRB mapping of the DL SDAP data PDU and the DRB according to the stored QoS flow to DRB mapping rule is configured by RRC [3] with the presence of SDAP header:
-
construct an end-marker control PDU, as specified in subclause 6.2.3, for the QoS flow; 

-
map the end-marker control PDU to the DRB according to the stored QoS flow to DRB mapping rule;
-
submit the end-marker control PDU to the lower layers; 
-
store the QoS flow to DRB mapping of the DL SDAP data PDU as the QoS flow to DRB mapping rule for the UL.
The end-marker control PDU is also used as an indication to gNB of UE’s successful updating of AS-level reflective QoS mapping rules. To reduce UE’s processing burden, for AS-level reflective mapping update, the gNB should stop setting the RDI to 1 for SDAP data PDU of the concerned QoS flow on the updated DRB, on reception of the end-marker control PDU on the previous DRB from UE. 
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