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1
Introduction
RAN1 asked RAN2 to study the feasibility and complexity of RAN2 aspects of supporting MCH on the SCell [1]. This document proposes to discuss issues to receive MBMS on NCT (MB-NCT) that may affect RAN2 specifications:

1)
MB-NCT reception by idle UEs

2)
information currently in SIB2

3)
information currently in SIB13

4)
MCCH change notifications

5)
information currently in SIB15

2
Discussion
RAN1 discussed the use of "non-standalone NCT". In our understanding, this means that:

-
NCT cells do not broadcast system information

-
idle UEs (whether Rel-8, Rel-9. Rel-10, Rel-11 or Rel-12) cannot camp on any NCT cell

-
NCT capable Rel-12 UEs can have an NCT cell as SCell, but not as PCell
2.1
MB-NCT reception by idle UEs
RAN1 request in [1] is for "UEs that support MCH reception on SCell" which seems to consider only connected UEs. 

Since the introduction of MBMS on LTE in Rel-9, idle UEs can also receive MBMS services. If only connected UEs could receive MCH on NCT cells, this would make it necessary to establish an RRC connection with many UEs before MBMS session start and keep them RRC_CONNECTED and perform the related mobility procedure for the duration of the MBMS session, which could significantly impact the E-UTRAN and the Core Network.

Conclusion 1a: MB-NCT capable UEs shall also support MB-NCT reception in idle.

Besides, Rel-11 36.304 section 5.2.4.1 already considers that certain UEs may have the capability to receive MBMS in idle from a frequency one which they are not camping:
If the UE is receiving or interested to receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBMS session [2]...

From a UE implementation perspective, a CA-capable UE which can have (f1, f2... fn) as serving cells may be able to receive MBMS on f2, f3 ... or fn while camping on f1 i.e. there may little  (if any) additional cost for idle UEs to receive MBMS on a NCT cell where they do not camp. However, the detailed UE capability has no impact to RAN2 specifications.
Conclusion 1b: MB-NCT reception in idle while camping on another frequency should have no impact on RAN2 specifications.
2.2
SIB2 / Multiplexing of MCH and PDSCH on NCT
Currently, it is not possible to schedule PDSCH in subframes that can be used for PMCH transmission (as indicated by mbsfn-SubframeConfigList in SIB2) except for UEs configured with TM9 or TM10. If the only PDSCH transmission modes used on NCT carriers are TM9, TM10 or new transmission modes that can also be scheduled in the same subframes like PMCH transmissions, there may be no need to provide a list of MBSFN subframes for NCT cells. Otherwise, a mbsfn-SubframeConfigList for NCT cells is needed.
Conclusion 2: There may be no need to provide SIB2 for MB-NCT reception.
2.3
SIB 13 / MBSFN area configuration on NCT
In Rel-9/10/11, SIB13 provides the list of MBSFN areas and for each MBSFN area, in which subframe to find the PMCH TBs carrying MCCH and MSIs of each PMCH and the MCS used in order to decode them.

This information is needed for MBMS on NCT and there is no generic mechanism to provide it as part of system information. Alternatives can be considered such as:

-
removing existing flexibility (i.e. using fixed values)

-
providing this information via a suitable mechanism on NCT, specifically for MBMS
-
providing this information via system information on neighbour non NCT cells.

Conclusion 3: MBSFN area configuration is required for MB-NCT reception and if it cannot be provided by the NCT itself, RAN2 needs to specify an alternative method (e.g. provide it via non-NCT cells). 
2.4
MCCH change notification

In addition, Rel-9/10/11 normally is a mechanism to avoid monitoring MCCH continuously for the start of MBMS transmissions. This is provided by MCCH change notifications transmitted in non-MBSFN region of MBSFN subframes.
If such notifications cannot be provided for idle and connected UEs, there could be extra battery consumption for UEs not yet receiving a MBMS service.
Conclusion 4a: If MCCH change notification cannot be provided by the NCT itself, RAN2 needs to specify an alternative method.

 However, if the existing MBMS service continuity includes MBMS on NCT, the UE will only attempt to read MCCH on a NCT cell when the desired MBMS service is to be provided on that cell. If it is not provided e.g. due to a network decision to not transmit it, the UE will  this battery consumption might be almost completely avoided by relying on the MBMS service continuity mechanism (providing the MBMS frequency of NCT cells) and the session start times.
Conclusion 4b: If MBMS service continuity includes MB-NCT frequencies, there is no strong need to provide MCCH change notifications for MB-NCT, 
2.5
SIB15 / MBMS service continuity

In principle, SIB15 broadcast by legacy carrier cell could include MBMS SAIs for frequencies covered by NCT cell which would allow connected UEs to indicate the MBMS frequency and the idle UEs to prioritise a frequency so that they camp on that frequency and receive MBMS on the desired NCT frequency. To avoid that idle UEs prioritise the NCT frequency, there may be the need to indicate in SIB15 which frequency is an NCT frequency.
Since no UE will have an NCT cell as camping cell or PCell, there is no need to provide SIB15 from the NCT cell.

Conclusion 5: SIB15 provided by non-NCT cells is sufficient to ensure MBMS service continuity if SIB15 also includes MBMS SAIs of MB-NCT frequencies.
During discussions on NCT, it was also considered that NCT may be used for small cells. In principle, larger MBSFN areas are preferable for better transmission efficiency. However this may not always be possible. If MBMS is provided on small cells, it was already raised in RAN2 that SIB15 information may lead the UE to prioritise a frequency where the desired service is not available in certain example scenarios [2].
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Figure 1: Examples of MBMS deployment in HetNet Scenario (from [2])
It may be discussed whether such scenarios should be considered in the scope of NCT.
Observation 1: Although it is not necessary to support MB-NCT, RAN2 could discuss the need of enhancements of MBMS service continuity if deployments with several small cells on the same frequency, in the coverage of the same macro cell, but not providing the same list of MBMS services.

3
Conclusion and proposal
According to the above conclusions:

-
RAN2 may have to design an alternative way to provide MBSFN area configuration;

-
other aspects can clearly be handled with small impact to RAN2 specifications.
We propose to
-
provide the above conclusions to RAN1;
-
ask RAN1 to consider the feasibility of providing information on the NCT which can be received by idle and connected UEs, in order to provide the MBSFN area configuration;
-
based on RAN1 response, RAN2 will consider the possible solutions and assess their complexity.
If this approach is agreeable to RAN2, we provide a draft LS response in [3].
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