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1. Introduction

The RAN assisted codec adaptation mechanism similar to what it is in LTE has been introduced in NR in the previous RAN2 meeting [1][2]. However, it is not clear how it works in the DC case (including EN-DC, MR-DC and NR-DC).

The intention of this contribution is to discuss the RAN assisted codec adaptation in EN-DC, MR-DC and NR-DC.

2. Discussion
Issue 1: Whether the RAN assisted codec adaptation can be used for the LCH in SN

The main intention of the RAN assisted codec adaptation mechanism is to enable the RAN initiated bit rate adjustment for voice and video service according to the radio condition. Although the throughput of voice service is quite low, the throughput of video services can be relatively high (e.g. M bits/s), and it is possible for MN to offload such video services to SN. 

Observation 1: The video services can be carried by the LCHs located at SN.

Also considering the radio condition in SCG can fluctuate as well, we think the RAN assisted codec adaptation is also useful for the SCG bearer and the RAN assisted codec adaptation should be allowed for the LCHs in SN.

Proposal 1: The RAN assisted codec adaptation procedure can be used for the LCHs in either MN or SN.

Issue 2: For the LCH in SN, which node should determine the triggering of bit rate adjustment?

If the RAN assisted codec adaptation procedure is allowed for the LCHs located in SN, one question is that, for the LCH in SN, which node should determine the triggering of bit rate adjustment? MN or SN?

The RAN generated recommended bit rate will be used to assist the UE’s application layer to make more precise codec adjustment which can match the radio condition and the main usage of the codec adaptation procedure is to reduce the bit rate in case the radio quality becomes poor. Considering the reduction of bit rate will lead to negative impact on the user experience, the codec adaptation will be considered as some kind of “backup solution”. For example, in the DC case (including EN-DC, MR-DC and NN-DC), for the SCG bearer, instead of the bit rate adjustment, the MN may change the bearer type (e.g. move the SCG bearer back to MN), or trigger a SN change to avoid the negative impact on user experience caused by the bit rate reduction.

Observation 2: In dual connection, instead of performing RAN assisted codec adaptation, MN may initiate bearer type change or SN change to ensure the QoS requirement and avoid the negative impact on user experience caused by the bit rate reduction.
Based on the observation above, for the LCHs located in SCG, we think the codec adaptation will be used only in case that the MN cannot find a better way to ensure the QoS of the service (e.g. the MN cannot move the service back to MN due to the load situation). Therefore, we propose that no matter the LCH is located in MN or SN, it should be up to MN to determine whether the bit rate should be adjusted or not. To achieve this, some coordination between MN and SN over X2/Xn interface will be required, and the detailed signalling procedure can be left to RAN3.
Proposal 2: No matter the LCH is located in MN or SN, it should be up to MN to determine whether the bit rate should be adjusted or not. To achieve this, some coordination between MN and SN will be required, and the detail can be left to RAN3.

Based on the proposal 2, since the determination of codec adaptation will be made in MN anyway, one issue is that whether the MN is allowed to send the MAC CE to indicate the recommended bit rate directly for the LCHs located in SCG ?  Considering the main use case is to reduce the bit rate in case the radio quality becomes poor, and sending the codec adaptation permission to SN will cause extra backhaul delay. In order to initiate the codec adaptation as soon as possible in such case, we think it would be nice to allow MN to send the MAC CE to indicate the recommended bit rate directly for the LCHs in SCG. Considering the LCH space is independent in MN and SN, some modification is required to the MAC CE (e.g. add 1 bit MN/SN indication), and the detail can be left to UP session.

Proposal 3: In order to save the transmission delay of codec adaptation permission from MN to SN, MN should be allowed to send the MAC CE to indicate the recommended bit rate directly for the LCHs in SCG. To achieve this, some modification is required to the MAC CE (e.g. add 1 bit MN/SN indication), and the detail can be left to UP session.

3. Conclusion
Based on the analysis above, we give our observations and proposals as follow:

Issue 1: Whether the RAN assisted codec adaptation can be used for the LCH in SN

Observation 1: The video services can be carried by the LCHs located SN.

Proposal 1: The RAN assisted codec adaptation procedure can be used for the LCHs in either MN or SN.

Issue 2: For the LCH in SN, which node should determine the triggering of bit rate adjustment?
Observation 2: In dual connection, instead of performing RAN assisted codec adaptation, MN may initiate bearer type change or SN change to ensure the QoS requirement and avoid the negative impact on user experience caused by the bit rate reduction.
Proposal 2: No matter the LCH is located in MN or SN, it should be up to MN to determine whether the bit rate should be adjusted or not. To achieve this, some coordination between MN and SN will be required, and the detail can be left to RAN3.

Proposal 3: In order to save the transmission delay of codec adaptation permission from MN to SN, MN should be allowed to send the MAC CE to indicate the recommended bit rate directly for the LCHs in SCG. To achieve this, some modification is required to the MAC CE (e.g. add 1 bit MN/SN indication), and the detail can be left to UP session.
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