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1 Introduction

In RAN2#99 meeting [1], RAN2 made following agreements related to a RQI bit.

Agreements

1. Working assumption: One bit, RQI, to indicate update of mapping rule(s)
In this contribution, we discuss how to update the mapping rule using the RQI bit. 
2 Discussion
The RQI bit indicates whether NAS and/or AS mapping rules need to be updated. It is advantageous that the UE does not always need to update and check the mapping table whenever the UE receives the downlink data packets. The UE can update the mapping rules upon receiving a packet with the RQI bit set to 1. In other words, the UE does not need to update the mapping rules when the UE receives the packets with the RQI bit set to 0.

If the RAN decides to update the mapping rules, the RAN will send the first packet with the RQI bit set to 1 to the DRB whose mapping rules have changed. However, if the packet is lost, the UE cannot update the mapping rules. Therefore, the UE and the gNB can transmit the data packets separately using different DRBs. Also, if the gNB decides to remove the DRB and changes the mapping rules, the UE that fails to apply the updated mapping rules may fail the uplink transmission.
Therefore, we need a solution that the UE can apply the updated mapping rule.

Observation: We need a solution that the UE can apply the updated mapping rule. 
First, the RAN should transmit one or more downlink packets by setting the RQI bit to 1.
More specifically, the RAN may transmit the downlink packets as follows. 

· the RAN may transmit the downlink packet configured with header only.
· or the RAN may transmit the downlink data packet with the RQI bit set to 1. 
· or the RAN may continuously transmit the downlink packets with the RQI bit set to 1.
· or the RAN may retransmit the downlink packets with the RQI bit set to 1 using a timer. 

However, it can be solved with the network implementation.
Proposal 1: The RAN should send one or more downlink packets by setting the RQI bit to 1.
But in this case, it is necessary to determine how long the RAN sets the RQI bit to 1 for the downlink packet.

We think it is reasonable that the RAN can stop setting the RQI bit to 1 when it receives an ACK message. The ACK message means that the UE has applied the updated mapping rules.

Proposal 2: The UE should send the ACK message in response to the indication of the updated mapping rule.

The ACK message may be consisted as follows:

Option 1: The UE may send the ACK message with data.
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Option 2: The UE may send the ACK message configured with header only.
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We think that the option 2 is more efficient given the following situation. With option 1 applied, when the UE does not have the uplink data corresponding to the updated mapping rule’s QFI, the UE may continue to receive the downlink packets with the RQI bit set to 1. So the UE should continue to check the mapping table until the UE transmits the uplink data corresponding to the QFI. It will cause the processing delay. On the other hand, when the UE uses the option 2, the UE can quickly notify the RAN that the updated mapping rule has been applied by sending the ACK message. Also, when the UE uses the option 2, the UE can send the ACK message using a high priority DRB to inform quickly. Since the ACK message is intended only to inform RAN that the mapping rule has been updated and the ACK message does not contain the data, it may be transmitted to another DRB. So I slightly prefer the option 2, but we can consider both options.
Proposal 3: RAN2 should make a down-selection for the two options for ACK message.

Option 1: The UE may send the ACK message with data packets.

Option 2: The UE may send the ACK message configured with header only.
Also, even if the UE receives the multiple downlink packets with the RQI bit set to 1 for the same QFI, the UE can send only one ACK message. If the gNB has successfully received the ACK message, the UE receives the downlink data packets with the RQI bit set to 0, thereby confirming that the ACK message has been successfully transmitted.
Proposal 4: The UE can send only one ACK message in response to the downlink packets with the RQI bit to 1 for the same QFI.
3 Conclusion

Based on the discussion in this contribution we propose the following:
Observation: We need a solution that the UE can apply the changed mapping rule. 
Proposal 1: The RAN should transmit one or more downlink packets by setting the RQI bit to 1.
Proposal 2: The UE should send the ACK message in response to the indication of the updated mapping rule.

Proposal 3: RAN2 should make a down-selection for the two options for ACK message.

Option 1: The UE may send the ACK message with data packets.

Option 2: The UE may send the ACK message configured with header only.
Proposal 4: The UE can send only one ACK message in response to the downlink packets with the RQI bit to 1 for the same QFI.
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