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Abstract of the contribution: Proposes a solution for Key Issue #5 (MBS coexistence with power saving mechanisms).
1.
Discussion
Proposes a solution for Key Issue #5 (MBS coexistence with power saving mechanisms).
2.
Text proposal
It is proposed to agree the following changes vs. TS 23.700-47:
>>>>BEGINNING OF CHANGES<<<<
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6.0
Mapping of Solutions to Key Issues

Editor's note:
This clause describes the mapping between solutions and key issues.

Table 6.0-1: Mapping of Solutions to Key Issues
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6.X
Solution #X: MBS coexistence with power saving mechanisms of 5GS
6.X.1
Introduction
This is a solution for Key Issue #5. 

TS 23.682 [6] clause 4.5.18 defines the mechanisms for co-existence between eMBMS and the power saving mechanisms that exist in EPS. The basic premise is that the time intervals the UE stays awake to receive MBMS user service or to discover if there is any MBMS user service scheduled for delivery, should not necessarily be the same as the reachable intervals negotiated for extended idle mode DRX or PSM.
Editor’s Note: This solution covers the case of extended idle mode DRX and MICO with active time. Support for reception of MBS in RRC-Inactive with or without eDRX> 10.24 is FFS and will depend on conclusions of the FS_RedCAP_Ph2 SID.

6.X.2
Functional description
Same as in EPS, for 5GS also this solution proposes that the time intervals the UE needs to be awake for MBS service may not coincide with the wake up time windows mandated by eDRX (PTW) and/or MICO with active time (periodic Registration Update + active time) configuration.

For those intervals the UE needs to be awake for MBS user service, the following cases can be identified:

Scenario 1:
When the UE needs to be awake due to MBS coinciding with the UE already being in connected mode due to other reasons, the UE follows normal connected mode procedures.
Scenario 2:
When the UE needs to be awake due to MBS coinciding with the UE already being in idle mode and reachable (e.g. in active time for MICO or PTW for eDRX) the UE follows normal idle mode procedures.

Scenario 3:
When the UE needs to be awake due to MBS coinciding with the UE being in idle mode and in deep sleep, i.e. unreachable for paging to the network, the UE leaves the deep sleep for MBS service only.
-
If the MBS service does not require the UE to transition to connected mode, i.e. the UE can receive the specific MBS service in idle mode using MBS broadcast, then the UE does not update the AMF to become reachable for paging. In other words, the UE would still be considered unreachable for paging in the core network. This minimizes the signalling between the UE and the network.

-
If the MBS service requires the UE to transition to connected mode (e.g. MBS service that requires MBS multicast mode) then the UE performs regular procedures for CM connected mode. This would therefore make the UE become reachable.

Scenario 4:
When the UE is in the middle of an MBS data transfer, and the UE is scheduled to move to deep sleep due to power saving, e.g. end of PTW for eDRX, expiration of active time for MICO or the UE transitioning from CM-CONNECTED to CM-IDLE in the case of MICO with no active time, then the UE does not go to deep sleep during the remainder of the MBS data transfer.
-
If at the end of MBS data transfer, the UE knows there is another MBS data transfer scheduled soon, in that case depending of the time between MBS data transfers, the UE may not go to sleep between MBS data transfers.

-
The UE may in fact not go to deep sleep while in an MBS broadcast session.

6.X.3
Procedures

With extrapolation of the procedures defined in TS 23.682 [6] to 5GS power saving mechanisms and MBS the following is defined:
1.
When the UE needs to be awake due to MBS coinciding with the UE already being in connected mode due to other reasons, the UE follows normal connected mode procedures.

2.
When the UE needs to be awake due to MBS coinciding with the UE already being in idle mode and reachable (e.g. in active time in MICO or PTW for eDRX) the UE follows normal idle mode procedure.

3.
When the UE needs to be awake due to MBS coinciding with the UE being in idle mode and in deep sleep, i.e. unreachable for paging to the network, the UE leaves the deep sleep state only to perform procedures related to MBS service.

-
If the MBS service does not require the UE to transition to connected mode, i.e., the UE receives MBS service in broadcast mode and therefore can be in idle mode, then the UE does not update the AMF to become reachable for paging. The UE would therefore still be considered unreachable for paging in the AMF. This minimizes the signalling between the UE and the network.

-
If the MBS service requires the UE to transition to connected mode (e.g. reception in MBS multicast mode) then the UE performs regular procedures for MBS multicast mode defined in TS 23.247 [4]. This would therefore make the UE become reachable in the network for other unicast services.

4.
When the UE is in the middle of an MBS data transfer, and the UE is scheduled to move to deep sleep due to power saving, e.g. end of PTW for extended idle mode DRX, expiration of active time for MICO or the UE transitioning from CM-CONNECTED to CM-IDLE in the case of MICO with no active time, then the UE does not go to deep sleep during the remainder of the current MBS data transfer.

NOTE X:
If at the end of the current MBMS data transfer, the UE knows there is another MBMS data transfer scheduled soon, in that case depending of the time between MBS data transfers, the UE can decide to go to sleep between MBS data transfers.

There are two possible ways the UE can be notified of an upcoming MBS broadcast session start:

1.
If MBS User Services defined in TS 26.502 [x] is used, the UE needs to receive MBS service announcement while awake (i.e. while in connected mode, or while idle mode during PTW for extended idle mode DRX, or active time for MICO). The UE wakes up if not already awake for MBS service reception based on the schedule received in the service announcement. For this option, the MBS service announcement may be provided via MBS broadcast service announcement or via any of the possible unicast service announcement delivery mechanisms. In case the MBS service announcement is provided in application layer, similar mechanisms need to be provided.
NOTE Y:
In order to allow all UEs using power saving function to receive the service announcement in time to be able to receive the MBS broadcast data delivery, the application server needs to be aware of the maximum unreachable period of the UEs.

2.
The UE may be configured by the application server with specific times to perform MBS procedures, and wakes up from deep-sleep if needed at those times. The UE may also receive MBS service announcements and/or MBMS broadcast delivery at those times (if needed).

NOTE Z:
The configuration (e.g. TMGI, start time) is out of scope of 3GPP and assumed to be performed between application server and UE at application layer. The application server needs to initiate MBS bearer service procedures during those time intervals.

6.X.4
Impacts on services, entities and interfaces.
In UE:

-
Handle potential wake up out of deep sleep due to power saving (e.g. eDRX, MICO with active time) for MBMS user service session/data transfer when it knows a scheduled broadcast it is interested in receiving.

-
Remain awake during reception of MBMS data transfer, even when power saving function would trigger moving to deep sleep (e.g. end of PTW in eDRX, end of active time in MICO).

-
(The UE can already be configured by application server with maximum allowed delay tolerance, in this case it would be for MBMS service, which can translate to UE requesting specific eDRX cycle or periodic TAU).

-
Configuration for periodic wake ups for MBMS and UE behaviour when waking up only for MBMS service.


In NW:

-
No standards impacts.

-
Service announcement needs to be started at least an eDRX cycle or periodic Registration Update length earlier than the actual data broadcast. 


In AS:

-
The application server needs to trigger start for service announcement at least an eDRX cycle or periodic Registration Update length earlier than the actual data broadcast. 
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