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1 Introduction

RAN1 has discussed eMBMS enhancements for LTE and reached the following conclusions:
Agreement:

· A single new numerology with a CP of at least 100us and core symbol duration of at least 400us is introduced for PMCH
· Working assumption that the CP length is 200us and core symbol duration of 800us.
· Link level results may be provided at RAN1#86bis.
· Working assumption then to be confirmed at RAN1#86bis.

Agreements in respect of at least objectives a, b and c:

· If a carrier is operated with 100%  MBSFN subframe allocation, the new CP length and legacy extended CP for 15kHz subcarrier spacing are supported
· It is understood that 100% MBSFN subframe allocation does not preclude some resources being set aside for e.g. cell search
· FFS: Any SI that may be needed on this carrier will also be broadcasted in these subframes 
· In these subframes, FDM between PMCH and other channels (potentially with a different numerology) is not precluded. 
· With the 100% MBSFN subframe confuguration, this carrier does not support unicast transmissions in the downlink
· This carrier can be configured without a unicast control region in a subset of the MBSFN subframes (including all of them) 
· The UE is not expected to receive PMCH with legacy extended CP for 15kHz subcarrier spacing in the MBSFN subframes without unicast control region
· The UE is not expected to receive PMCH with the new CP in MBSFN subframes with unicast control region 
· If a carrier is operated with less than 100% MBSFN subframe allocation, the new CP length and legacy extended CP for 15kHz subcarrier spacing are supported
· This carrier has at least subframes 0 and 5 of each radio frame as non-MBSFN subframes
· FFS: Further CRS reductions
· This carrier can be configured without unicast control region in a subset of the MBSFN subframes (including all of them) 
· The UE is not expected to receive PDSCH/(E)PDCCH in the MBSFN subframes without unicast control region
· The UE is not expected to receive PMCH with numerologies other than the new CP length in the MBSFN subframes without unicast control region
· The UE is not expected to receive PMCH with the new CP length in MBSFN subframes with unicast control region
· eMBMS enhancements do not require changes to any channels and signals needed for MBMS operation except PMCH and MBSFN-RS 
· FFS whether use of more REs, TTI extension and/or change in payload are needed for PBCH coverage enhancements.
RAN2 also discussed further eMBMS enhancement in RAN2#95 and send LS on their agreements to RAN1 asking RAN1 to take the below agreements into account.

Working Assumption:

1. For non-standalone case, Rel-14 FeMBMS carrier broadcasts MIB and all SI needed to receive FeMBMS transmission in Idle mode. Which of the necessary SI and contents are FFS.

Agreements:

1. The Rel-14 FeMBMS carrier does not support paging functionality for mobile terminating calls.


2. For non-standalone case, from RAN2 point of view, subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) can be used as MBSFN subframes for FS1 (FS2) in an eMBMS carrier. It is understood that 100% MBSFN subframe allocation allows for subframes to be set aside, for example, for cell search and broadcasting of necessary system information.

2 Discussion
The change notification of the MCCH is given in DCI 1C as an 8bit bitmap where each bit corresponds to one MBSFN area [3]. The UE receives the MBSFN area information in the MBSFN-AreaInfoList information element, included in SystemInformationBlockType13, where a parameter notificationIndicator describes which bit position in the bitmap corresponds to this MBSFN area. The DCI 1C for MCCH change notification is defined in [3] as follows:

Else if the format 1C is used for notifying MCCH change

-
Information for MCCH change notification – 8 bits as defined in section 5.8.1.3 of [6]

-
Reserved information bits are added until the size is equal to that of format 1C used for very compact scheduling of one PDSCH codeword 

Maximum payload on DCI 1C is 31bits which leaves 23 bits for the needed information from Direct Indication Information after the 8 bits used for MCCH update. DCI 1C is scrambled with M-RNTI. MCCH update notification is currently sent in the unicast region of MBSFN subframe and in case the control region is not present the MCCH notification indication may be sent in PDCCH region of the “subframes to be set aside for cell search and system information broadcasting”.

This SI modification notification along with different other notifications are currently transmitted on PCH:

transmit paging information to a UE in RRC_IDLE and/ or;

inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change and/ or;

inform about an ETWS primary notification and/ or ETWS secondary notification and/ or;

inform about a CMAS notification and/ or;

inform UEs in RRC_IDLE about an EAB parameters modification and/ or;

inform UEs in RRC_IDLE to perform E-UTRAN inter-frequency redistribution procedure.

In MTC, the notification for system information change is given via L1 signalling. In [3], a DCI format 6-2 is defined which contains a Direct Indication information, which again is defined in [4]: 

Table 6.6-1: Direct Indication information 

	Bit
	Field in Paging message

	1
	systemInfoModification

	2
	etws-Indication

	3
	cmas-Indication

	4
	eab-ParamModification

	5
	systemInfoModification-eDRX

	6, 7, 8
	Not used, and shall be ignored by UE if received.


When bit n is set to 1, the UE shall behave as if the corresponding field is set in the Paging message. DCI format 6-2 is sent via NPDCCH and scrambled with P-RNTI [4].  

Though further details are to be discussed in RAN2, in RAN1 we can propose we can reuse the L1 signalling for indicating SI modification. The SI modification notification indication may be sent in PDCCH region of the “subframes to be set aside for cell search and system information broadcasting”.

Proposal 1 MCCH change notification and SI modification notification are sent in PDCCH region of the “subframes to be set aside for cell search and system information broadcasting”.
Proposal 2 Inform RAN2 that SI modification notification can be conveyed to the UE with L1 signalling.

This discussion is also part of [2].
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
MCCH change notification and SI modification notification are sent in PDCCH region of the “subframes to be set aside for cell search and system information broadcasting”.
Proposal 2
Inform RAN2 that SI modification notification can be conveyed to the UE with L1 signalling.
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