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1 Introduction

RAN1 has discussed eMBMS enhancements in RAN1#86bis and reached the following conclusions:

Agreement:

-
Confirm the working assumption from RAN1#86: CP length is 200us and core symbol duration of 800us

-
Single RS pattern for this numerology 

-
There is a set of 8 MBSFN RS pseudo-random sequences for the Rel-14 longer-CP subframes.

For synchronization and acquisition of system information on FeMBMS carrier: 

•
For <100% MBSFN subframes the legacy sync and SI acquisition proceedures are reused based on subframe #0 and #5 

Working Assumption: 

For synchronization and acquisition of system information on FeMBMS carrier: 

•
For 100% MBSFN subframe allocation FeMBMS carrier transmits a periodic subframe, CAS Cell Acquisition Subframe 

•
To be confirmed or revisited at RAN1#87, including:

•
CAS performance (including synchronization performance and link level performance of PDCCH and PDSCH), and capacity analysis, based on the definitions below should be evaluated to the next meeting; details of SI transmission in different system bandwidths should also be provided. 

•
Consideration of FDM as an additional mode of operation if all the details (i.e. design, guard band size, specification impact, UE implementation impact analysis) and evaluations showing clear performance benefit (considering the performance targets) are presented at the next meeting

•
CAS supports PSS, SSS, CRS, PBCH, PDCCH, PDSCH (SI)

•
CAS is always transmitted  in subframe #0  with a period of 40ms

•
MIB is provided by PBCH in every CAS

•
The MIB transmitted in SFN mod 4 = 0 and can change only in SFN mod 16 = 0 and contains systemFrameNumber equal to the 6 most significant bits of the SFN

•
SI is provided by PDSCH in CAS 

•
A first SI that may also contains scheduling of further SI is transmitted in SFN mod 8 = 0  and can change only in SFN mod 16 = 0 

•
This first SI may be a combination of SIBs, up to RAN2 agreements.

•
MCCH change notification and SI modification notification are sent in PDCCH region of the CAS.

•
FFS if from RAN1 perspective, it is feasible to transmit muiltiple SI messages in the same subframe by using different RNTIs. RAN2 may consider if this may be used.

•
Inform RAN2 that SI modification notification can be conveyed to the UE with Direct Indication signalling.

•
FFS enhancements on DCI to indicate larger allocation 

Note that this Working Assumption is not based on complete performance evaluations. Complete performance evalutions are to be used in deciding whether to confirm or modify the working assumption at RAN1#87.

RAN2 also discussed further eMBMS enhancement in RAN2#95bis and send LS on their agreements to RAN1 asking RAN1 to take the below agreements into account.

Agreement:

For at least the objective a), b) and c) in the WID:

1. The needed information for MBSFN carrier inside SIB1, SIB2 and SIB13 should be provided on feMBMS carrier

2. It should be possible to deliver SIB15 and SIB16 on feMBMS carrier.


FFS: It should be possible to deliver SIB10, SIB11 and SIB12 on feMBMS carrier.

3. Two possible solutions from RAN2 perspective:

a) SI needed on FeMBMS is broadcasted at least on same subframes as MIB 

b) SI needed on FeMBMS is broadcasted on different subframes as MIB 

Solution a) is more efficient from RAN2 perspective.


The decision should be made according to the size of SI. The feasibility should be asked to RAN1.

4. SIB15 can also provide indication to differentiate the feMBMS and legacy MBMS carrier.

FFS: the frame offset and sub-frame offset between normal cell and MBMS cell could be included in    assistance information.

5. Confirm that UEs (including UEs capable of FeMBMS) shall not camp on FeMBMS cell.

6. RAN2 to agree that cell reselection priority handling works with FeMBMS carrier similar to downlink only carrier where MBMS service is provided.

7. Define new message class and message structure for FeMBMS in TS36.331 to be able to send SI efficiently   on FeMBMS carrier if necessary

8. RAN2 target common design for MCCH and SI modification notification indication.

In addition, RAN2 will have an email discussion on the content, structure and size of needed SI for FeMBMS.For at least the objective a), b) and c) in the WID:

1: The needed information for MBSFN carrier inside SIB1, SIB2 and SIB13 should be provided on feMBMS carrier

2: It should be possible to deliver SIB15 and SIB16 on feMBMS carrier.

FFS: It should be possible to deliver SIB10, SIB11 and SIB12 on feMBMS carrier.
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].  

Options are that both DCI 1C (M-RNTI) and DCI 6-2 (P-RNTI) are used as those are defined currently or these indications are combined. The needed information from the direct indication information is the three first bits thus either the whole direct indication information or the three first bits may be added to the meaningful content of DCI 1C. It could be assumed that MCCH information changes more often than the BCCH information thus reusing MCCH modification for both MCCH and SI modification notifications periodicities could be acceptable. Further, if UE is following MBMS, it would need to anyway follow the MCCH change notification. Thus if BCCH change notification is conveyed at same occasions UE would need to follow only one change notification
Observation 1 It could be assumed that MCCH information changes more often than the BCCH information thus reusing MCCH modification for both MCCH and SI modification notifications periodicities could be acceptable.

Observation 2 If BCCH change notification is conveyed at same occasions UE would need to follow only one change notification
Proposal 1  Combine MCCH and SI change notifications in  DCI 1C scrambled with M-RNTI.
This discussion is also part of [2].
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
It could be assumed that MCCH information changes more often than the BCCH information thus reusing MCCH modification for both MCCH and SI modification notifications periodicities could be acceptable.
Observation 2
If BCCH change notification is conveyed at same occasions UE would need to follow only one change notification


Proposal 1
Combine MCCH and SI change notifications in  DCI 1C scrambled with M-RNTI.
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