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Discussion and decision
1 Introduction

This contribution evaluates the use of MBMS on a New Carrier Type (NCT) and recommends not introducing MBMS reception on non-standalone NCT carriers.

2 Discussion

Starting points
During their previous (#72) meeting RAN1 agreed that, subject to feasibility with reasonable complexity, MCH should be supported on NCT for UEs that support MCH reception on SCell. RAN1 requested RAN2 to study the feasibility of the relevant RAN2 aspects of supporting MCH on the NCT.

· Subject to feasibility with reasonable complexity, MCH should be supported on NCT for UEs that support MCH reception on SCell
· Study how to deliver the corresponding system and control information and the details of the relevant physical channel(s)

FFS whether the maximum number of subframes that can contain MCH is increased compared to the legacy carrier type.

Scope

We think MBMS transmission is sensible only if it is supported by a significant portion of the UEs. We think this implies that:

Assumption 1
MBMS on NCT should supported for UEs in idle mode

Identification of main changes
A part of the MBMS control information is not provided via MCH. This comprises: the MCCH configurations (as in SIB13), MCCH change notifications (configuration in SIB13, notifications on PDCCH), and service area identities (SIB15). 
Let's consider the following NCT variants:

a) 
Bare NCT i.e. no system information, no paging, no common search space, no PDCCH (but  there is EPDCCH)
b) 
Intermediate NCT i.e. non-standalone, but supporting transmission of a minimum set of general and MBMS specific system information (i.e. just sufficient to receive the MBMS control)

c) 
Standalone NCT
We understand that it does not seem possible to define a useful intermediate NCT as the functionality required for option b) is nearly the same as for option c). I.e. option b) merely reduces the system information to be boadcast (but still requires paging to notify system information changes). Hence, in the following we only consider the bare NCT option a).
In case the information is not provided on NCT, it will need to be provided by cells on another carrier: the MBMS associated control carrier.
It is noted that SIB15 is assumed to be provided on every carrier, including non-MBMS carriers. Likewise, associated MBMS control for NCT could be provided on every carrier. If however the preference is to limit the overhead, it seems desirable to indicate the associated carrier in order to avoid autonomous detection by the UE. Regardless, we think a UE receiving an MBMS service provided on NCT needs to be able to receive a second (backwards compatible) carrier in addition to the NCT carrier i.e. it requires more advanced capabilities to receive the service.

Note
While receiving MBMS on NCT we assume the UE should monitor the MBMS associated control carrier to monitor MCCH changes as well as start of other sessions if may be intrested to receive.

Further details regarding specification impacts

Introducing support for MBMS on NCT is assumed to involve the following changes:

· 
Add to system information the general parameters required to be able to receive the NCT.

· 
Add an indication of the associated MBMS control carrier, if not on every carrrier or left to UE autonomous detection (e.g. EPG, SIB1, ..)

· 
Extend the MCCH configuration (as in SIB13 i.e. includes change notifications configuration) to indicate the MCCH is on another carrier

Note
The service area identity information (as in SIB15) already supports providing SAIs for neighbouring frequencies.
· 
Extend the MCCH change notifications on PDCCH i.e. the DCI needs an additional field to indicate the carrier frequency of the changed MCCH.
· 
Modify several procedures e.g. the UE should prioritise/ camp on the associated MBMS control carrier, the UE should respond to counting taking into account the additional capabilities required to receive the service.

Evaluation
We would like RAN2 to consider the following:

1) 
MBMS is a broadcast service that should preferrably be receivable by as many UEs as possible (preferrably by all UE’s). This has several implications:

· 
Using a new carrier type for MBMS implies that all legacy UE’s are unable to receive these MBMS transmissions. This means an operator may have to defer using the NCT for MBMS until there is a sufficient amount of UEs supporting MBMS reception on NCE, which may take several years.

· 
There should be no restriction w.r.t. UE connection state for MBMS reception i.e. both UE’s in idle and connected will have to be able to receive the MBMS service.

· 
It is highly recommended that MBMS reception is possible with as low as possible UE capability requirements

2) 
Using a non-standalone NCT implies that the associated MBMS control information will have to be provided on another carrier than the MBMS data carrier. The analysis in the previous shows that this will complicate the overall MBMS control structure and increases the minimum UE capabilities required to support MBMS reception
· 
In the previous we have shown that quite a few changes are required to support MBMS on NCT

· 
Most of these changes relate to the fact that MBMS associated control is on another carrier than the data

· 
These changes are specific to a (non-standalone) NCT carrier i.e. they are neither required in case of a standalone NCT nor for a backwards compabible dedicated MBMS carrier

3) 
It is already possible for an operator to use more subframes for MBMS, namelly by ca distributing the MBMS services across multiple carriers. We do not see much reason to concentrate MBMS on one NCT carrier, considering that the UE would anyhow be require to receive 2 carriers

· 
We think that MBMS on NCT requires additonal UE capabilities, similar to the capabilities required to support MBMS reception on two different carriers.

· 
Unused MBMS resources can be utilised for unicast transmission, so there should be no trunking/ multiplexing gains when using a single carrier
Based on the above, our proposal is as follows.

Proposal
Considering the additional control plane complexity, the additional UE capability requirements and the limited gains, support for MBMS should not be introduced on non-standalone NCT carriers.
3 Conclusion & recommendation
This paper evaluates the use of MBMS on a New Carrier Type (NCT). RAN2 is requested to conclude the following proposal:

Proposal
Considering the additional control plane complexity, the additional UE capability requirements and the limited gains, support for MBMS should not be introduced on non-standalone NCT carriers.
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