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>>>>BEGINNING OF CHANGES<<<<
5.31.7
Power Saving Enhancements

5.31.7.1
General

To enable UE power saving and to enhance MT reachability while using MICO mode, e.g. for CIoT, the following features are specified in the following clauses:

-
Extended Discontinuous Reception (DRX) for CM-IDLE and CM-CONNECTED with RRC-INACTIVE;

-
MICO mode with Extended Connected Time;

-
MICO mode with Active Time;

-
MICO mode and Periodic Registration Timer Control.

If a UE requests via NAS to enable both MICO mode with Active Time and extended idle mode DRX, e.g. based on local configuration, Expected UE Behaviour, if available, UE requested Active Time value, UE subscription information and network policies etc, the AMF may decide to enable MICO mode with or without Active Time, extended idle mode DRX or both.
The procedures to enable a UE using power functions to receive MBS service are defined in clause 5.31.7.x
>>>> NEXT CHANGES<<<<
5.31.7.x
MBS service for UEs using power saving functions

MBS is defined in TS 23.247 [129], and provides means to deliver data e.g. software download, triggering payload etc. to multiple UEs at the same time. However, for UEs using power saving functions, e.g. MICO mode with Active Time (defined in clause 5.31.7.4) or extended idle mode DRX (defined in clause 5.31.7.2), the UEs are usually unreachable for long periods of time. Moreover, different UEs are likely to be reachable at different times. Therefore, it is important that the time intervals the UE stays awake to receive MBS service or to discover if there is any MBS service scheduled for delivery, should not necessarily be the same as the reachable intervals negotiated for extended idle mode DRX or MICO.

If a UE becomes unreachable for unicast service due to either MICO mode with Active Time or extended idle mode DRX, the UE may still perform MBS specific procedures, e.g. activation/deactivation of the MBS service, MBS data transfer reception, reception of service announcement (if needed), as defined in TS 23.247 [129].

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

1.
When the UE's need to be awake due to MBS coincides with the UE already being in CM-CONNECTED/RRC_CONNECTED mode due to other reasons, the UE follows normal connected mode procedures.

2.
When the UE's need to be awake due to MBS coincides with the UE already being in CM-IDLE mode and reachable (e.g. in active time for MICO or PTW for eDRX) the UE follows normal idle mode procedure.

3.
When the UE's need to be awake due to MBS coincides with the UE being in CM-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 CM-CONNECTED/RRC_CONNECTED mode, i.e. the UE receives MBS service in CM-IDLE mode using broadcast, then the UE does not update the 5GC to become reachable for paging. The UE would therefore still be considered unreachable for paging in 5GC. This minimizes the signalling between the UE and the network.

-
If the MBS service requires the UE to transition to CM-CONNECTED mode then the UE performs regular procedures for CM-CONNECTED mode. 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 or expiration of active time for MICO, then the UE shall not go to deep sleep during the remainder of the current MBS data transfer.
5. At the session start time and the possible scheduled activation times, for an MBS multicast session, if the UE has already joined the MBS session as defined in clause 7.2.1.3 of TS 23.247 [4], at the possible scheduled activation times, UEs in idle mode need to listen for paging requests and if paged by the network with group paging follow the existing procedures in clause 7.2.5.2 of TS 23.247 [4]. In this case, how long the UE need to listen to paging is left up to UE implementation. If the UE has not previously joined the MBS multicast session, at the possible scheduled activation time it performs MBS join procedure as currently defined in clause 7.2.1.3 of TS 23.247 [4]. Whether the UE performs MBS join procedure in advance and stays "joined" every time at activation time is left up to UE implementation.
NOTE 1:
If at the end of the current 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 can decide to go to sleep between MBS data transfers.
Editor's Note: The procedure for MBS when the UE is in  CM-CONNECTED/ RRC_INACTIVE state with eDRX > 10.24s is FFS. 
There are two possible ways the UE can be notified of an upcoming MBS session start:

1.
If MBS User Service Description defined in TS 26.517 [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 or via any of the possible unicast service announcement delivery mechanisms defined in TS 23.247 [129]. 
NOTE 2:
In order to allow all UEs using power saving function to receive the service announcement in time to be able to receive the MBS 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 MBS delivery at those times (if needed).

NOTE 3:
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 service procedures during those time intervals.
>>>> NEXT CHANGES<<<<
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