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1. Introduction
This contribution discusses the issues related to SI and MCCH change notification reception as part of Rel-14 eMBMS Enhancements [1].
2. Discussion

In previous RAN2 meeting#95, following working assumption and agreements were made [2].

	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.


SI Reception:

In idle mode, UE needs to receive broadcasted MBMS SI. As per working assumption, FeMBMS carrier provides all SI needed to receive FeMBMS transmission in “idle mode”. Further, for non-standalone case, behaviour for connected mode UEs for receiving SI should be defined.
For connected mode UEs, one possible approach to receive SI pertaining to FeMBMS carrier could be through RRC signalling on non-FeMBMS carriers. However, it brings in duplicity of SI delivery and involves a significant load of RRC signalling for UEs camped on non-FeMBMS carriers. Furthermore, it is likely that connected mode UEs may not be receiving unicast traffic via FeMBMS carrier (i.e. not operating as SCell). Consequently, connected mode UEs behaviour for SI reception should be similar to that of idle mode UEs .

Therefore, it seems preferable that same approach for SI reception is adopted for connected mode and idle mode UEs (i.e. broadcasted SI on FeMBMS carrier).

Proposal 1: RAN2 to discuss and decide, for non-standalone case, if the same approach for SI reception for connected mode and idle mode UEs to be adopted. 
Further, it is to be considered whether non-FeMBMS carriers would need to provide at least some system information to enable UEs for FeMBMS carrier search and reception. Following are possible options:
a) Just an indication that there is such a FeMBMS carrier. 
b) Information about the FeMBMS carrier and the service area (i.e. SIB15)

Option a) may force UE to do blind search and could be very inefficient. Further, since UE needs to send Interest Indication on non-FeMBMS carriers to make eNB aware for better synchronization, it becomes imperative to include FeMBMS carrier information and SAI in SIB15 as in option b). The UE should however not prioritize the FeMBMS carrier for camping in idle, as it cannot camp there. 
Proposal 2: RAN2 is asked to discuss and decide, for non-standalone case, how much system information about FeMBMS carrier is provided on non-FeMBMS carrier to enable FeMBMS carrier search and reception. 
SI change indication and MCCH change notification:

Another important aspect is related to detection of SI change. In legacy, SI change is indicated through paging for system information change. Even though, as per agreement FeMBMS carrier does not support paging for MT calls, still there is a possibility for adopting paging in reduced form (minimal paging sub-frame as compared to legacy) on FeMBMS carrier to page its own SI change. Though, this may pose challenge for the case of 100 % MBSFN sub-frame allocation.
A possibly better approach would be to define a new occasion (in reserved sub-frame) where SI change indication is delivered through DCI. This will avoid the need to decode SI every time that may be significantly power consuming. Furthermore, it seems possible to combine this SI change indication with the MCCH change notification and can be delivered together, so that a common occasion can be used which will be still more power efficient. Same RNTI can be used e.g. M-RNTI for this purpose though a different DCI bit to signify SI change from MCCH change notification.  Similar to legacy, periodicity of 160 / 320 ms should be used for FeMBMS carrier for SI change / MCCH change notification and thereby, it ensures no significant reduction in MBSFN sub-frame allocation is caused. Configuration should be provided through SI.
Option 1: FeMBMS carrier pages its own SI change

Option 2: Define a new occasion (in reserved sub-frame) on FeMBMS carrier where SI change indication along with MCCH change notification is delivered through DCI. 

Proposal 3: RAN2 is asked to discuss and decide, for non-standalone case, on the approach for delivering SI change indication and MCCH change notification on FeMBMS carriers. 
In legacy, MCCH change notification conveys “new service start” only and UEs are required to read MCCH at each modification period. In addition, if MCCH change notification can indicate change of MCCH content as compared to previous modification period this can reduce the frequency of MCCH read and thereby conserves UE’s power as well. This can avoid periodic MCCH read most of the occasions even for UEs actively receiving MBMS service though at cost of additional DCI bits for “MCCH content change” indication as well. Given that FeMBMS carriers supporting TV services are expected to have higher bandwidth, it should be feasible to utilize a few more DCI bits.
Proposal 4: RAN2 is asked to discuss and decide on the enhancement of MCCH change notification to reduce frequency of MCCH read and enable power saving for UEs .

3. Conclusion

Proposal 1: RAN2 to discuss and decide, for non-standalone case, if the same approach for SI reception for connected mode and idle mode UEs to be adopted. 
Proposal 2: RAN2 is asked to discuss and decide, for non-standalone case, how much system information about FeMBMS carrier is provided on non-FeMBMS carrier to enable FeMBMS carrier search and reception. 

Proposal 3: RAN2 is asked to discuss and decide, for non-standalone case, on the approach for delivering SI change indication and MCCH change notification on FeMBMS carriers. 
Proposal 4: RAN2 is asked to discuss and decide on the enhancement of MCCH change notification to reduce frequency of MCCH read and enable power saving for UEs.
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