
3GPP TSG-RAN WG2 Meeting #92 
R3-156589
Anaheim, USA, 16th – 20th November 2015

Agenda Item:
7.3
Source:
Qualcomm Incorporated
Title:
Power Efficient SC-MCCH Monitoring
Document for:
Discussion and Decision
1 Introduction

SC-PTM configuration is repeatedly broadcasted over SC-MCCH. RAN2 agreed to define SC-MCCH change notification mechanism for power saving. MBMS MCCH change notification mechanism was used as reference. RAN2 #91bis and #91 meetings agreed:
· Use PDCCH to send SC-MCCH change notification
· Use a pre-defined SC-M-RNTI to address the SC-MCCH change notification
In this contribution, we discuss on how to signal SC-MCCH change notification for UE to monitor SC-MCCH in a power efficient way. 
2 SC-MCCH change notification
Change of SC-MCCH information can only occurs from one modification period to another. Within a modification period, the same SC-MCCH information may be transmitted a number of times based on the repetition period. When the network changes the SC-MCCH information, it notifies the UEs about the change during a first modification period. In the next modification period, the network transmits the updated SC-MCCH information. The general principles are illustrated in Figure 1.
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Figure 1 Change of SC-MCCH information
A UE that is receiving a SC-PTM service shall acquire the SC-MCCH information from the start of each modification period while a UE interested to receive SC-PTM services only need to acquire the new SC-MCCH information from the start of the next modification period upon receiving a change notification. As SC-MCCH change notification is signalled via PDCCH while SC-MCCH is transmitted via PDSCH, better power utilization can be achieved to allow UE to monitor PDCCH change notification with decoding SC-MCCH only when change is notified.
In a given cell, there may be multiple SC-PTM services transmitted while a particular UE may be interested in a single or a subset of SC-PTM services. The SC-MCCH could be changed due to that a new SC-PTM session starts or the configuration on an on-going SC-PTM service needs a change. The more services a cell offers, the higher chances on SC-MCCH change. 
Two possible design options on PDCCH change notification are listed below:
1) Option 1: The notification on PDCCH is set as long as the configuration on at least one SC-PTM expects a change.
· UE is required to reacquire SC-MCCH when notification is set on PDCCH.

· It is not necessarily the case that every time SC-MCCH changes, the configuration on the service of UE interest experience a change. Hence UE may be required to reacquire SC-MCCH but find out that there is no change on configuration of its interest. As a result, the UE’s power utilization is not efficient.

2) Option 2
· Services are categorized into N groups. N is the number of available bits in PDCCH. An example is to derive SC-PTM service group with the TMGI mod N = m. Other functions of mapping TMGI to service group are not precluded.
· The notification on PDCCH consists of N-bitmap and each bit if set, indicates which of service group will change.

· UE is only required to reacquire the SC-MCCH when the notification bit corresponding to its service group is set.

With option 2, the probability of UE reacquiring SC-MCCH is reduced as UE is not required to reacquire the SC-MCCH if the upcoming SC-MCCH change is due to the configuration update on other service groups. 

Assume UE is interested in one service and the configuration on each service group has a probability of p to change from one modification period to another. 

· With option 2, UE has the probability of p to reacquire SC-MCCH in the next modification period. 

· With option 1, the probability of UE reacquiring SC-MCCH in the next modification period can be calculated as: 
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It can be seen that the probability of UE reacquiring SC-MCCH is reduced by N times with option 2 as the notification has a granularity of N-bit. The better notification granularity yields the better UE power consumption.
In MBMS MCCH change notification, DCI format 1C is used. There are at least 8 bits available, depending on bandwidth. MBMS uses each bit to indicate the MCCH change of one MBSFN area. Table 1 shows the available bits in DCI format 1C, under different bandwidth.
Table 1: Available Bits in DCI format 1C

	RBs
	6
	15
	25
	50
	75
	100

	TBS Size Index
	5
	5
	5
	5
	5
	5

	CRC
	16
	16
	16
	16
	16
	16

	Total:
	24
	26
	28
	29
	30
	31

	Available bits
	8
	8
	12
	13
	14
	15


Let’s assume DCI format 1C is used for SC-PTM SC-MCCH change notification as well. N is the available bits in DCI format 1C. When bandwidth is 20MHz, option 2 is 15 times better than option 1.
Observation: when the available bits in PDCCH of SC-MCCH change notification is used, UE can have up to 15 times power saving in SC-MCCH monitoring, comparing with not using the bits.
With the above analysis, we propose the following:
Proposal: Inherit MCCH change notification mechanism by using the available bits in PDCCH of SC-MCCH change notification for power efficient SC-MCCH monitoring. Each bit indicates the change notification on a subset of SC-PTM services.
3 Conclusions
Based on the discussions, we have following observation and proposal:

Observation: when the available bits in PDCCH of SC-MCCH change notification is used, UE can have up to 15 times power saving in SC-MCCH monitoring, comparing with not using the bits.

Proposal: Inherit MCCH change notification mechanism by using the available bits in PDCCH of SC-MCCH change notification for power efficient SC-MCCH monitoring. Each bit indicates the change notification on a subset of SC-PTM services.
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