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1 Introduction
In this contribution, we discuss the SC-MCCH change notification for ongoing services to further reduce UE power consumption and improve the scheduling flexibility.
2 Discussions
In legacy SC-PTM, SC-MCCH change notification mechanism is used to announce changes of SC-MCCH due to session start. For the ongoing services, there is no SC-MCCH change notification mechanism. It’s up to UE to acquire SC-MCCH in every SC-MCCH modification period to check if there are any changes related to its receiving service [1] [2].

Following are copied from 36.300 and 36.331 for reference: 

	TS 36.300

15.3.5a
SC-MCCH structure
…
-
A notification mechanism is used to announce changes of SC-MCCH due to Session Start:

-
The notification is sent in the first subframe in a repetition period where the SC-MCCH can be scheduled. The notification is sent using the DCI format 1C with SC-N-RNTI and one bit within the 8-bit bitmap;

-
When the UE receives a notification, it acquires the SC-MCCH in the same subframe;
-
The UE detects changes to SC-MCCH which are not announced by the notification mechanism by SC-MCCH monitoring at the modification period.


	TS 36.331 

5.8a.2.3
SC-MCCH information acquisition by the UE
…

A SC-PTM capable UE shall:
1>
if the procedure is triggered by an SC-MCCH information change notification:

2>
start acquiring the SCPTMConfiguration message from the subframe where the change notification was received;

NOTE 1:
The UE continues using the previously received SC-MCCH information until the new SC-MCCH information has been acquired.

1>
if the UE enters a cell broadcasting SystemInformationBlockType20:

2>
acquire the SCPTMConfiguration message at the next repetition period;

1>
if the UE is receiving an MBMS service via an SC-MRB:

2>
start acquiring the SCPTMConfiguration message from the beginning of each modification period.


When a service is ongoing, there are cases in which a UE receiving this service should acquire SC-MCCH message:
Case 1: To check if any configuration relative to its receiving MBMS service is changed. The configuration includes SC-MTCH scheduling configuration and neighboring cell information of this service. This case should not be frequent.
Case 2: To check if the MBMS service is stopped or not. 
Observation 1: In legacy SC-PTM, SC-MCCH change notification is triggered by Session Start only. It’s up to UE to acquire SC-MCCH message in every SC-MCCH modification period to get aware of the change of SC-MCCH related to an ongoing service.

Per our understanding, the main purpose of this requirement is to avoid disturbing other UE when configuration of ongoing MBMS service is about to change, and since UE is already receiving MBMS service via SC-PTM, UE power consumption for acquiring of SC-MCCH message is not a big problem.
But for NB-IoT and eMTC UE, UE power saving is much more critical than for legacy UE. And receiving PDCCH/PDSCH repetitions consumes more UE power.

Observation 2: Requiring UE receiving MBMS service to acquire SC-MCCH message in each SC-MCCH modification period is not power saving optimized for NB-IoT and FeMTC.
For NB-IoT and eMTC, besides UE power saving issue, requiring UE to acquire SC-MCCH message when receiving MBMS service also will bring scheduling issue. In RAN2#95, it’s agreed that SC-MTCH and SC-MCCH can be scheduled on different carriers. Due to the capability limitation, NB-IoT UE can’t receive multiple carriers at the same time. If NB-IoT UE is required to acquire SC-MCCH in each SC-MCCH modification period, eNB should NOT schedule any SC-MTCH whenever SC-MCCH message is scheduled. This will compromise the efficiency and flexibility of eNB scheduling.
Observation 3: Requiring UE receiving MBMS service to acquire SC-MCCH message in each SC-MCCH modification period will compromise the eNB scheduling efficiency and flexibility when SC-MCCH and SC-MTCH are scheduled on different carriers.
Thus, we propose to introduce a SC-MCCH change notification mechanism which can trigger UE to acquire SC-MCCH message only when the change of SC-MCCH message is related to its receiving MBMS service. If the SC-MCCH message is changed because of modification of scheduling information of other MBMS services, the UE will not detect the SC-MCCH change notification in the SC-MCCH modification period and need not to acquire SC-MCCH message. It can be seen as a service specific SC-MCCH change notification. And this change notification should not bring impact to UE not receiving this service.

With this service specific SC-MCCH change notification, the eNB can only stop scheduling the impacted SC-MTCH to avoid conflict between SC-MCCH and SC-MTCH. When there is no change of SC-MCCH message related to a SC-MTCH, the eNB can schedules SC-MTCH without fear of the collision between SC-MCCH and the SC-MTCH.

Proposal 1: To introduce a service specific SC-MCCH change notification for ongoing MBMS service via SC-PTM. UE receiving a SC-MTCH is required to acquire SC-MCCH message when and only when it receives the service specific SC-MCCH change notification for its receiving SC-MTCH.
There are two options to indicate the service specific SC-MCCH change notification: via DCI for the SC-MTCH, or a MAC CE in the MAC PDU bearing the service data.
It’s agreed SC-MTCH is scheduled with PDCCH. If this service specific SC-MCCH change notification indicator is only transmitted in the PDCCH DCI for corresponding SC-MTCH, the impact of this notification is isolated only to UE which are receiving it. And no additional UE power and cell resources are required. 

If the DCI size and available bit is a concern, to indicate the service specific SC-MCCH change notification in a MAC CE in the MAC PDU bearing the service data is another option. With this option, the impact of this notification is also isolated to concerned UE and there is no additional power consumption for UE. 
Proposal 2: The service specific SC-MCCH change notification for a SC-MTCH is indicated in PDCCH DCI used for scheduling that SC-MTCH, or in a MAC CE in the MAC PDU of that SC-MTCH.

In legacy SC-PTM, the UE is required to acquire SC-MCCH message as soon as it receives the SC-MCCH change notification. But for this proposed service specific SC-MCCH change notification, it’s better for the UE to acquire the updated SC-MCCH message at the next SC-MCCH modification period after the SC-MCCH modification period in which the service specific change notification is transmitted. This is because the change notification is indicated in DCI for scheduling SC-MTCH. It may be difficult to ensure there is SC-MTCH data to be scheduled at the beginning of a SC-MCCH modification period.
Proposal 3: The UE should acquire the updated SC-MCCH message at the next SC-MCCH modification period after the SC-MCCH modification period in which the service specific change notification is transmitted.
3 Conclusion and Proposals
Based on the analysis, we have the following observations and proposals:
Observation 1: In legacy SC-PTM, SC-MCCH change notification is triggered by Session Start only. It’s up to UE to acquire SC-MCCH message in every SC-MCCH modification period to get aware of the change of SC-MCCH related to an ongoing service.

Observation 2: Requiring UE receiving MBMS service to acquire SC-MCCH message in each SC-MCCH modification period is not power saving optimized for NB-IoT and FeMTC.
Observation 3: Requiring UE receiving MBMS service to acquire SC-MCCH message in each SC-MCCH modification period will compromise the eNB scheduling efficiency and flexibility when SC-MCCH and SC-MTCH are scheduled on different carriers.
Proposal 1: To introduce a service specific SC-MCCH change notification for ongoing MBMS service via SC-PTM. UE receiving a SC-MTCH is required to acquire SC-MCCH message when and only when it receives the service specific SC-MCCH change notification for its receiving SC-MTCH.
Proposal 2: The service specific SC-MCCH change notification for a SC-MTCH is indicated in PDCCH DCI used for scheduling that SC-MTCH, or in a MAC CE in the MAC PDU of that SC-MTCH.
Proposal 3: The UE should acquire the updated SC-MCCH message at the next SC-MCCH modification period after the SC-MCCH modification period in which the service specific change notification is transmitted.
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