Page 4
Draft prETS 300 ???: Month YYYY

[bookmark: _GoBack]3GPP TSG-RAN WG2 #96	Tdoc R2-168797
Reno, Nevada, USA, 14th – 18th November 2016

Agenda Item:	8.12.1
Source:	Ericsson
Title:	Notification update for SC-MCCH for eMTC and NB-IoT UEs
Document for:	Discussion, Decision

Introduction
The following agreement was made in RAN2#95bis [1]
RAN2 assumes that direct Indication or similar mechanism (that provides information in DCI) can be used for SC-MCCH change notification. RNTI is FFS. 

We will discuss different options for providing the change indication and what RNTI should be used. 
[bookmark: _Ref178064866]Discussion
Release 13 change notification
Currently, a modification period concept, similar to what is used for system information change, is used for SC-MCCH change. This means that change of SC-MCCH can occur only on the modification period boundaries, and the boundaries are defined by SFN mod m = 0, where m is the length of the modification period.
SC-MCCH change is indicated using a notification mechanism [2]:
· A notification is sent using SC-N-RNTI using DCI Format 1C in the first subframe that can be used for SC-MCCH in the repetition period
· After the UE receives the notification, the UE starts acquiring SC-MCCH from the same subframe where the notification was received 
· Additionally, when the UE enters a cell broadcasting SIB20, the UE starts acquiring SC-MCCH in the next repetition period
· Also if the UE is receiving an MBMS service, it will acquire SC-MCCH in the beginning of each modification period.
SC-MCCH transmissions in Rel-13 are indicated using SC-RNTI. 
For eMTC and NB-IoT UEs, the current mechanism listed in the above bullets cannot be directly used as the DCI format used for SC-N-RNTI does not exist, and forward scheduling is used so that DCI refers to data to be received in later subframes. 
Change notification for eMTC and NB-IoT
The agreement from RAN2#95bis [1] says that “direct indication or similar mechanism” can be used for SC-MCCH change notification. By “similar mechanism” we mean that some other form of DCI could be used instead of a direct indication. In RAN2#95bis, an agreement on dynamic scheduling of SC-MCCH was also reached. This means that, for eMTC and NB-IoT, some form of DCI will be used to schedule both SC-MCCH and SC-MTCH in Rel-14 SC-PTM. 
Direct Indication information bits are specified in TS 36.331 [2] Sections 6.6 and 6.7.5, for eMTC and NB-IoT. The information is transmitted in DCI over MPDCCH or NPDCCH using P-RNTI, but no paging message is scheduled. There are currently three unused bits available for eMTC and six for NB-IoT Direct Indication information, of which one bit could be dedicated to SC-MCCH change indication. 
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Since UEs will monitor for P-RNTI in idle mode, it would be beneficial, e.g. from UE power consumption standpoint, to indicate the changes for SC-MCCH via a Direct Indication message by P-RNTI. One may argue that using the DCI for PDCCH that schedules the paging message is not beneficial since SC-MCCH change periodicity would be coupled to that of paging. An alternative would be to indicate the change in DCI for PDCCH that schedules either SC-MCCH or SC-MTCH. However, this would increase the power consumption and thus has an impact on the battery lifetime due to the need to monitor for multiple messages, e.g. paging and PDCCH that schedules SC-MCCH or SC-MTCH. The UEs will need to monitor for paging regardless. If the UE is expected to be using eDRX or Power Saving Mode (PSM), proper cycle lengths will be configured by higher layers, considering the frequency of multicast service change frequency and paging. Given the maximum eDRX cycle there may be reasons to allow for more frequent monitoring. However, more frequent monitoring is of course only interesting if a service is about to start. When a service that the UE is interested in is starting, e.g., the DRX can be reconfigured to enable more frequent monitoring. If the UE is not in PSM, or following eDRX, the default paging cycles (up to ~10 s) allow relatively frequent change indications using P-RNTI.
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According to discussions in RAN1#86bis it is not necessary for SC-MCCH change notifications to be indicated in both the DCI scheduling SC-MCCH and/or the DCI scheduling SC-MTCH. From the RAN2 agreement (at the top of the contribution) it is clear that a UE is always required to monitor paging while receiving SC-PTM. Therefore, using a direct indication message can cover a larger group of UEs. 
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However, it can be beneficial to indicate the relevance of the SC-MCCH change notification to a particular SC-MTCH. This since, if the configuration of an ongoing SC-MTCH is not affected by the SC-MCCH change, then the UEs listening to this SC-MTCH do not need to go and read the updated SC-MCCH changes. 
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The existing procedure for SC-MCCH in the RRC specification [2] can be largely re-used with the Direct Indication change notification. One difference is that UE cannot start to acquire SCPTMConfiguration message in the same subframe where the indication is sent, but from the next possible subframe, so for example as described in the following text proposal for RRC specification [2].
	[bookmark: _Toc454450756]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> if the UE is not a NB-IoT UE; BL UE; or UE is not in CE: 
	3>start acquiring the SCPTMConfiguration message from the subframe where the change notification was received;
2> if the UE is a NB-IoT UE; BL UE; or UE is in CE:
	32> start acquiring the SCPTMConfiguration message from the next possible SC-MCCH occasion after the subframe containing the last repetition of the change notificationsubframe 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.
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Conclusion
In this contribution, we discuss different options for providing the change indication and what RNTI should be used. In section 2 we made the following observation:
Observation 1	Direct Indication message can be used for change notification of SC-MCCH content.

Based on the discussion in section 2 we propose the following:

Proposal 1	Use P-RNTI for monitoring SC-MCCH change notification.
Proposal 2	It is not necessary to carry the SC-MCCH change notification in the DCIs that schedule SC-MCCH and/or SC-MTCH.
Proposal 3	It is beneficial to indicate the relevance of the SC-MCCH change notification to a particular SC-MTCH in the DCI that schedules the SC-MTCH.
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