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Introduction

In LTE MBMS, the MBMS Service Suspension and Resumption Function is supported which enables the MCE to request the eNB to suspend and resume MBMS session(s) within MBSFN area(s). Inspired by the MBMS Service Suspension and Resumption, we think the NG-RAN should be able to deactivate or activate an MBS session. Such mechanism enables QoS support for MBS services by allocating the resources to the right services. Moreover, it might also reduce UE power consumption by temporarily suspending services without DL traffic for a while. In this contribution, we will discuss the deactivation and activation of MBS session(s) based on NG-RAN decision.

Discussion

In MBMS, the MCE performs the admission control and the allocation of the radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation. Due to resource limitations, the MCE may pre-empt radio resources from other radio bearer(s) of ongoing MBMS service(s) according to ARP, and at the same time suspend these MBS sessions. Besides, for the purpose of alleviating the shortage of resources, the MCE may suspend MBS session(s) if there are few UEs that either are receiving the MBMS service(s) or are interested in the reception of the MBMS service(s). 

Once an MBS session is suspended, eNB may release the allocated RAN resources, may leave the IP multicast if already joined, shall update the MCCH information and shall suspend the MBSFN transmission while keeping the MBMS context for that service in the eNB. The MCE can also request the eNB for resumption, then the eNB shall re-allocate the RAN resources, shall send the MCCH change notification, shall update the MCCH information, shall resume the MBSFN transmission and shall join IP multicast if previously left.
Observation 1: In MBMS, MCE can request the eNB to suspend and resume MBMS session(s) within MBSFN area(s) based on e.g. the ARP and/or the counting results for the corresponding MBMS service(s). 

Observation 2: The suspension and resumption are decided by RAN internally, and independent of the session management between core network and RAN.
Such mechanism enables QoS support for MBS services by allocating the resources to the right services. Moreover, it might also reduce UE power consumption by temporarily suspending services without DL traffic for a while. It is beneficial to have such mechanism for NR MBS as well. For NR MBS, the following scenarios can be considered to have  MBS session deactivation and activation.
Case 1: No DL data for an MBS session arrives at RAN for a long time.

In this case, UE still needs to monitor the MBS transmission even if no DL packet corresponding to the MBS session is received for a long time. However, if the MBS session is deactivated, RAN can suspend the MBS session transmission and inform UE of the deactivation of the MBS session. Hence, the UE does not need to monitor related transmissions, and thus the battery consumption is decreased. Upon detecting the DL data arrival, RAN can subsequently re-activate the MBS session and resume MBS session transmission. RAN also informs UE of the activation of the MBS session such that UE can resume monitoring the MBS session transmission.
Observation 3: UE still needs to monitor the MBS transmission even if no DL packet corresponding to the MBS session is received for a long time, which is not conducive to power saving of UEs.

Observation 4: Deactivating the MBS session, whose DL traffic has not arrived at RAN for a long time, is beneficial for power saving of UEs.
Case 2: The radio resources are not sufficient at RAN

If the shortage of resources occurs, to guarantee the transmission of higher priority services, RAN can deactivate some MBS session(s), e.g. the MBS session with lower priority or the MBS session who has few UEs that either are receiving the MBMS service(s) or are interested in the reception of the MBMS service(s). Accordingly, UE is informed of the information of the deactivated MBS sessions, and thus stops monitoring the MBS session transmission. When enough resources are available at RAN, the MBS session re-activates the MBS session and UE resumes to monitoring the MBS session transmission.

Observation 5: Deactivating the MBS session with lower priority or less interested UEs, is beneficial to guarantee the higher priority services transmission under the resource shortage circumstance.
In sum, applying MBS session activation and deactivation can achieve higher resource utilization and reasonable UE battery consumption. So it is suggested to discuss MBS session activation and deactivation under the control of RAN. Note that according to the agreement achieved in RAN 3 109-e meeting, no MCE entity/node is deployed in RAN architecture, so gNB determines MBS session deactivation and activation. In the dis-aggregated RAN architecture like CU/DU split, and CP/UP separation, there might be impacts to network interfaces. For example, the activation and deactivation indication over E1 and F1 interface may be introduced. For case 1, the MBS session specific inactivity timer may be defined for CU-UP to monitor the activity of the MBS session.
Proposal : It is suggested for RAN3 to discuss MBS session activation and deactivation mechanism based on NG-RAN decision.
Conclusion

In this contribution, we discuss the deactivation and activation of MBS session(s) based on NG-RAN decision, and have the following observations and proposal:

Observation 1: In MBMS, MCE can request the eNB to suspend and resume MBMS session(s) within MBSFN area(s) based on e.g. the ARP and/or the counting results for the corresponding MBMS service(s). 

Observation 2: The suspension and resumption are decided by RAN internally, and independent of the session management between core network and RAN.
Observation 3: UE still needs to monitor the MBS transmission even if no DL packet corresponding to the MBS session is received for a long time, which is not conducive to power saving of UEs.

Observation 4: Deactivating the MBS session, whose DL traffic has not arrived at RAN for a long time, is beneficial for power saving of UEs.
Observation 5: Deactivating the MBS session with lower priority or less interested UEs, is beneficial to guarantee the higher priority services transmission under the resource shortage circumstance.
Proposal : It is suggested for RAN3 to discuss MBS session activation and deactivation mechanism based on NG-RAN decision.
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