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1 Introduction

Last RAN plenary approved a new SI; “Support of Single-cell PTM transmission in LTE” in RP-142205. The motivation of the SI is to improve the radio efficiency when mission critical communication is carried by MBMS. The study item suggests three work areas; 1) DL multicast over PDSCH, 2) HARQ feedback and CSI report and 3) service continuity.

The contribution discusses potential issues in DL multicast over PDSCH.
2 Discussion

Figure 1 is a simplified signalling flow of the current MBMS service (i.e. DL multicast over PMCH).
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Fig 1 DL multicast over PMCH
To receive DL multicast data over PMCH, UE needs to have following information listed in table 1.

<Table 1>

	Needed information
	Provided by
	Note

	Notification (e.g. when the service starts)
	MBMS notification on PDCCH
	Notification configuration is provided by SIB 13

	TMGI and MBSFN area mapping
	SIB 13
	

	TMGI and LCID mapping
	MBSFNAreaConfiguration
	MCCH configuration is provided by SIB 13

	Time resource for the interested MBMS service
	MBSFNAreaConfiguration & MSI
	MCCH configuration is provided by SIB 13

	Frequency resource for the interested MBMS services
	N/A (whole system bandwidth)
	

	MCS 
	MBSFNAreaConfiguration
	MCCH configuration is provided by SIB 13


UE first acquire SIB 13 for notification and MCCH (e.g. MBSFNAreaConfiguration). When notified, UE receives MBSFNAreaConfiguration to identify which subframes UE shall monitor to get the interested MBMS data. More detailed scheduling information is provided by MSI.

Such rather complex procedure for MBMS reception is designed for MBSFN operation to cope with such characteristics that most configuration information is same across MBSFN area, that the data is transmitted in synchronized manner by multiple nodes (so dynamic scheduling is not possible) and that the amount of data is usually big.

None of the characteristics are true for mission critical communication where configuration is valid only for a single cell, the amount of data is small and the dynamic scheduling is better.
The basic idea of DL multicast of PDSCH is to provide DL multicast data via normal PDCCH/PDSCH with group RNTI. PDCCH provides all the necessary scheduling information i.e. time/frequency resource and MCS. By the definition, RNTI is cell specific identification which may be dynamically allocated by each cell.  

The control information needed for DL multicast over PDSCH is;

· The mapping between TMGI and G-RNTI

· The mapping between TMGI and LCID 

· Scheduling information (e.g. time/frequency resource, MCS..)
· Notification

Scheduling information will be provided by normal PDCCH. The question is how to provide the mapping information and how to provide notification.

To provide the mapping information between TMGI, G-RNTI and LCID, one can consider using MCCH as like normal MBMS. There are also some other solution like using dedicate RRC message, system information or MAC CE.

Table 2 shows the brief analysis.

<Table 2>

	Alternatives
	Pros
	Cons

	MCCH
	Aligned with MBMS
	MCCH overhead (entire system bandwidth + SIB 13) is excessive if there is no other MBMS service

	New SIB
	Supporting both idle & connected UE

Smaller overhead
	May affect legacy UE

	Dedicate RRC msg.
	Smaller overhead
	Idle mode UE may not be supported

	MAC CE
	Smaller overhead
	Idle mode UE may not be supported

Less reliable than RRC msg.


Even though MCCH approach is aligned with the current MBMS, it seems not favourable. We don’t expect the likelihood to be high that both legacy MBMS service and mission critical PTM service are running together. It is then ending up with excessive MCCH overhead most of time. Moreover, the current MCCH cannot be used as it is, and the specification impact is anyway needed.

Using new SIB or dedicate RRC message would be feasible options. For dedicate RRC message solution, the question is whether forcing all UEs to be connected at least once is an acceptable prerequisite for SC-PTM. If so, using dedicate RRC message may be the cleanest solution. 
SIB has been used for a multi-purpose container to provide information to multiple UEs (e.g. ETWS, HeNB related information and so on). It can be easily extended to provide TMGI/G-RNTI/LCID as well.  

Proposal 1: To consider New SIB and dedicate RRC message as candidate solutions for mapping information provisioning.

The next issue is how to provide the notification for “DL multicast over PDSCH”. 
The purpose of the notification in conventional MBMS is to inform UE to acquire MCCH information. It is essential because only after acquiring MCCH information UE knows in which MBSFN subframes it shall receive interested MBMS service. Before then, UE does not monitor MBSFN subframe at all. So in one way it can be characterized as the starting point of time for MBSFN reception.
MBSFN reception is not needed in “DL multicast over PDSCH”. What UE needs to know is from which point of time it shall monitor G-RNTI. UE anyway monitors C-RNTI or P-RNTI. Monitoring one more RNTI may not be a big burden. There seems not so much need to provide notification for DL multicast over PDSCH. 
Proposal 2: To not use notification mechanism for DL multicast over PDSCH
Proposal 3: UE starts G-RNTI monitoring upon acquisition of TMGI/G-RNTI/LCID mapping information
Figure 2 shows the overall operation for “DL multicast over PDSCH” proposed in this contribution.
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Fig.2
3 Conclusion
The contribution shows a simple way to realize DL multicast over PDSCH with following proposals. 
Proposal 1: To consider New SIB and dedicate RRC message as candidate solutions for mapping information provisioning.

Proposal 2: To not use notification mechanism for DL multicast over PDSCH

Proposal 3: UE starts G-RNTI monitoring upon acquisition of TMGI/G-RNTI/LCID mapping information
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