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1. Introduction
In RAN#71 a new work item (WI) named eMBMS enhancement for LTE [1] was introduced. The objectives of the WI include the support of longer CP, additional MBSFN subframes, and study standalone carrier. In RAN1#86b the following agreements and working assumptions were reached:

Agreements:
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 

In this document we provide our views on the support of longer MBSFN subframes without unicast control region and cell-specific reference signals.


2. Support of PHICH
Support of PHICH and, in general, self-carrier scheduled PUSCH in an eMBMS cell may not be trivial due to the absence of unicast control region in some of the subframes. This may create some scenarios where some uplink subframes cannot be self-carrier scheduled. Due to this constraint, and also to the fact that unicast is only supported when this cell acts as an SCell, we propose to not support PHICH in FeMBMS cell. The PHICH resources are set to 0, and can be used by PDCCH.

Proposal 1: PHICH is not supported in an FeMBMS cell (for all subframes).
Note that, if self-carrier scheduled is implemented, it may be beneficial to use the mechanisms in the Video/Voice enhancements work item, as asynchronous HARQ and PUSCH repetitions may help fill the gaps introduced by the unavailability of PDCCH in some subframes.
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3. Issues with backwards compatibility and initial acquisition
The agreed/assumed system acquisition mechanism may lead to legacy UEs to find the FeMBMS CC, which is not desirable from a power consumption point of view. In this section, we present our views on backwards compatibility and how to differentiate the following cases:
· Dedicated FeMBMS cell
· Mixed FeMBMS cell
· Legacy cell
For legacy vs mixed FeMBMS, as SIB1 (or the first SIB) is transmitted in subframe 5, the UE should be able to eventually decode it (even though the channel estimation/time tracking might be affected by the reduced number of non-MBSFN subframes). RAN1 can assume that RAN2 can introduce a mechanism in SIB2 to prevent UEs from camping/trying to continue acquisition in this cell.
Proposal 2: For a cell operated with less than 100% MBSFN subframe allocation, RAN1 assumes that backwards compatibility problems are solved by RAN2.
For legacy vs dedicated FeMBMS, after decoding MIB the UE will try to receive SIB1 in subframe 5, which is now an MBSFN subframe, so the UE behaviour will be unpredictable. Also, for dedicated vs mixed FeMBMS the following two problems will appear:
1) After decoding MIB, the UE does not know if it should decode SIB in subframe 0 or in subframe 5
2) After decoding MIB, the UE can be confused about the radio frame number, since the PBCH/MIB is exactly the same in the following cases (unless the scrambling sequence is changed):
a. SFN1 in mixed carrier
b. SFN4 in dedicated carrier
To solve these two problems, we propose to introduce a change in the MIB such that the legacy UEs stop trying to acquire this cell, and at the same time Rel-14 UEs are aware of the difference between mixed and dedicated eMBMS carrier. The proposal is to introduce a new bandwidth value in the MIB such that legacy UEs will not understand it and will stop decoding it, and new UEs will detect the change and determine that this is a dedicated carrier, so the first SI is in CAS. An example of the ASN.1 change required to enable this is:

MasterInformationBlock ::=			SEQUENCE {
	dl-Bandwidth						ENUMERATED {
											n6, n15, n25, n50, n75, n100, FeMBMSDedicated},
	phich-Config						PHICH-Config,
	systemFrameNumber					BIT STRING (SIZE (8)),
	schedulingInfoSIB1-BR-r13			INTEGER (0..31),
	spare								BIT STRING (SIZE (5))
}

Since we are using the bandwidth value to signal the fact that this cell is FeMBMS, the true bandwidth value has to be signalled in a separate field. We propose to reinterpret the phich-Config field to indicate the true bandwidth value, since there is no PHICH in this carrier. An example of the mapping between the true bandwidth value and the fields in phich-Config is shown in Table 1.

Table 1 Equivalence table between phich-Config and bandwidth for FeMBMS dedicated cells
	
	phich-Resource

	
	1/6
	½
	1
	2

	
phich-Duration
	Normal
	n15
	n25
	n50
	n75

	
	Extended
	n100
	Reserved
	Reserved
	reserved



Proposal 3: For a cell operated with 100% MBSFN subframe allocation:
· MIB indicates that this is a non-backwards compatible cell by using a reserved bandwidth value, and the true bandwidth value is obtained by reusing PHICH-Config (no PHICH on this cell)

4. SI change indication
Since the FeMBMS cell does not support paging for mobile terminated calls, signaling of SI change in PDSCH carrying paging would be a large overhead. One efficient solution would be to signal the SI change directly in DCI (similar to eMTC). DCI format 1C can be reused, and RAN2 can define the necessary fields (e.g. need for ETWS/CMAS notification).
Proposal 4: SI change notification is provided by direct indication in DCI format 1C

5. Summary of proposals

Proposal 1: PHICH is not supported in an FeMBMS cell (for all subframes).
Proposal 2: For a cell operated with less than 100% MBSFN subframe allocation, RAN1 assumes that backwards compatibility problems are solved by RAN2.
Proposal 3: For a cell operated with 100% MBSFN subframe allocation:
· MIB indicates that this is a non-backwards compatible cell by using a reserved bandwidth value, and the true bandwidth value is obtained by reusing PHICH-Config (no PHICH on this cell)
Proposal 4: SI change notification is provided by direct indication in DCI format 1C.
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