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1. Background
As part of the 5MBS_Ph2 normative work, SA2 had introduced requirements in the stage-2 specification 3GPP TS 23.247 [1] related to the Support of Multicast MBS services and Broadcast MBS services for UEs using power saving functions such as eDRX and MICO.

This discussion paper discusses the corresponding stage-3 requirements and the corresponding impact on CT1 specifications due to supporting Multicast MBS services and Broadcast MBS services to UEs using eDRX.


2. Discussion

1- Stage-2 TS 23.247 [1] states the following:

 (
6.16
Support of MBS data reception for UEs using power saving functions
MBS provide means to deliver data over MBS Session to multiple UEs at the same time. However, for UEs using power saving functions, 
e.g.
 MICO (Mobile Initiated Connection Only) mode with Active Time, or extended DRX (Extended Discontinuous Reception) as defined in clause 5.31.7 of TS 23.501 [5], the 
UEs are usually unreachable for long periods of time
. 
Moreover, different UEs are likely to be reachable at different times.
(…)
To receive MBS data, those UEs need to 
wake up at coordinated times
 when the MBS data is to be transmitted
. 
The UE is informed via the service announcement about a start time and/or a sequence of scheduled activation times (
e.g.
 a first time and a periodicity)
 of the MBS Session when the AF may activate the MBS Session and transmit MBS data, as described in clause 6.11.
)
The above reference indicates that, a UE that is using eDRX is not reachable for any "incoming DL service" when it is in the deep sleep period of the eDRX cycle. In order for that UE to receive Multicast or Broadcast MBS traffic, that UE needs to wake up at the times (coordinated times) where the MBS data is to be transmitted to the UE. Those coordinated times are conveyed to the UE using the service announcement.

Observation 1: The UE using power saving functions such as eDRX is unreachable in the deep sleep period of the eDRX. That UE needs to wake up at some coordinated times when the MBS data is to be transmitted to the UE to be able to receive Multicast or Broadcast MBS traffic.

Observation 2: The coordinated times where the MBS data is sent are conveyed to the UE using the Service Announcement of the MBS service.





2- Also specifically for multicast MBS services case, stage-2 TS 23.247 [1] states:

 (
7.2.10
Multicast MBS procedures for UEs using power saving 
functions
(…)
-
If a UE is in CM-IDLE state or CM-CONNECTED with RRC_INACTIVE 
and in deep sleep (i.e., 
unreachable
 for paging to the network) at the possible start time and the possible scheduled activation times, t
he UE leaves the deep sleep state at the session start time and the possible scheduled activation times 
to allow MBS related procedures
 (e.g., clause 7.2.1 for UE join and clause 7.2.5.2 for MBS Session Activation):
)
The above reference indicates that, the UE using eDRX is normally unreachable for paging in the start time and the activation times of the multicast MBS session. This is because those times are not necessarily to be laying in the same wake-up period of the UE using eDRX where it becomes ready for paging. Hence the UE needs to additionally wake up (i.e. leave the deep sleep) at those start time and the activation times of Multicast MBS session in order to be able to receive the paging for multicast MBS session. Otherwise the UE misses the paging of the Multicast MBS session and hence misses the DL multicast traffic.

Observation 3: The UE that has joined a multicast MBS session and is using eDRX needs to leave the deep sleep at the start time/activation times of the Multicast MBS session to receive the paging related to the multicast MBS session.


3- And similarly, specifically for Broadcast MBS services case, stage-2 TS 23.247 [1] states:

 (
7.3.8
Broadcast MBS procedures for UEs using power saving 
functions
(…)
-
If a UE is in RRC_IDLE mode or CM-CONNECTED with RRC_INACTIVE 
state and 
not reachable
 (i.e. in deep sleep) at the start time or the scheduled activation times, the UE leaves the deep sleep state only to perform procedures related to MBS, the UE leaves the deep sleep state only to receive the MBS broadcast service
, but should not update the AMF to become reachable for paging to minimize signalling load.
)
The above reference indicates that, the UE using eDRX is normally unreachable in the start time and the activation times of the Broadcast MBS session. This is because those times are not necessarily to be laying in the same wake-up period of the UE using eDRX where it becomes ready to receive DL Broadcast traffic. Hence the UE needs to additionally wake up (i.e. leave the deep sleep) at those start time and the activation times of Broadcast MBS session in order to be able to receive the traffic of the broadcast MBS session. Otherwise the UE misses the traffic of the broadcast MBS session.

Observation 4: The UE that is using eDRX needs to leave the deep sleep at the start time/activation times of the Broadcast MBS session to receive the DL traffic of the broadcast MBS session.


4- Moreover, for Multicast MBS case, stage-2 TS 23.247 [1] states:

 (
7.2.10
Multicast MBS procedures for UEs using power saving 
functions
(…)
-
At MBS Session Activation, when the AMF perform group paging, 
the AMF also includes the CM-IDLE UEs using power saving function(s).
)
The above reference indicates that, even at the AMF/network side, it considers those UEs using eDRX in the paging for Multicast, because it knows that those UEs may leave the deep sleep at the activation times.


Observation 5: The network considers the UEs using eDRX in paging for Multicast even if that paging is not in the normal wake-up period of the eDRX cycle.


Now, all the above observations indicate that, the lower layers/RRC of the UE using eDRX need to become aware of the MBS start time/activation times for both Multicast MBS session and Broadcast MBS session in order to wake up at those times and leave the deep sleep. Hence the above adds a requirement on the UE to indicate those times to lower layers, since those times are obtained through the service announcement where lower layer is not aware of. Without this requirement, the UE using eDRX will miss the DL Multicast or Broadcast traffic that may arrive during its deep sleep period, where stage-2 has clearly indicated what that UE shall do in this case. And Hence CT1 needs to consider and implement the agreement made by stage-2.

Proposal 1: To capture the needed stage-3 impact, it is proposed to specify in stage-3 spec that, the UE using eDRX needs to provide its lower layers with the start time and the activation times for both Multicast MBS session and Broadcast MBS session, in order to allow the lower layers to leave the deep sleep in those times to be able to acquire the paging of Multicast session and/or the traffic of the Broadcast session.


3. Conclusion
In this discussion document, the following observations are stated:

Observation 1: The UE using power saving functions such as eDRX is unreachable in the deep sleep period of the eDRX. That UE needs to wake up at some coordinated times when the MBS data is to be transmitted to the UE to be able to receive Multicast or Broadcast MBS traffic.

Observation 2: The coordinated times where the MBS data is sent are conveyed to the UE using the Service Announcement of the MBS service.

Observation 3: The UE that has joined a multicast MBS session and is using eDRX needs to leave the deep sleep at the start time/activation times of the Multicast MBS session to receive the paging related to the multicast MBS session.

Observation 4: The UE that is using eDRX needs to leave the deep sleep at the start time/activation times of the Broadcast MBS session to receive the DL traffic of the broadcast MBS session.

Observation 5: The network considers the UEs using eDRX in paging for Multicast even if that paging is not in the normal wake-up period of the eDRX cycle.


And hence the following proposal is made:

Proposal 1: To capture the needed stage-3 impact, it is proposed to specify in stage-3 spec that, the UE using eDRX needs to provide its lower layers with the start time and the activation times for both Multicast MBS session and Broadcast MBS session, in order to allow the lower layers to leave the deep sleep in those times to be able to acquire the paging of Multicast session and/or the traffic of the Broadcast session.


The implementation of the above Proposal 1 can be found in the proposed CR C1-239053 in this CT1 meeting.
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