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1 Introduction

The work on the New Carrier Type (NCT) has started in RAN1. A short introduction to NCT can be found in [1]. The motivation for introducing a new carrier type is enhanced spectral efficiency, improved support for heterogeneous network deployments, and improved energy efficiency. RAN1 has discussed the feasibility of using MCH on the NCT and has sent RAN2 an LS [2]. In this contribution we give our perspective on the question posed by RAN1 and suggest RAN2 to further study the implications of supporting MBMS on SCell NCT and therefore aid RAN1 understanding the implications of stand-alone mode.
2 Discussion
In this discussion we first present the current functionality for receiving MBMS. Once we have established the current functionality we investigate how this would map onto a solution using NCT instead to figure out which requirements an MBMS service puts on NCT. We also include a future work split between RAN1 and RAN2 and wrap up the paper with an analysis. It should be noted that in this paper we assume the MBMS service is carried by an MBSFN.
2.1 Current functionality

The UE needs to have the correct MCCH configuration to receive the PMCH. The MCCH configuration is broadcasted in SIB13 of all cells participating in the MBSFN transmission. SIB13 also carries the configuration for MCCH change notification.
With this information a Rel-11 UE in RRC_CONNECTED that is carrier aggregation capable is able to receive an MBMS service on an SCell or even non-serving cell (as long as the MBMS frequency is part of the SupportedBandCombination). In these cases, no MBMS related system information is sent with dedicated signalling. The UE has to acquire MBMS system information sent on the MBMS cell by itself. Therefore, it is beneficial to send the complete MBMS configuration over broadcast such that a UE in RRC_CONNECTED can receive MBMS on any cell that could be configured as SCell. The broadcast information further allows the UE to receive MBMS while in RRC_IDLE. 
A UE can be configured to receive MBMS transmissions in IDLE mode. The UE camps on the MBMS cell and performs ordinary IDLE mode procedures. This behaviour is specified with UE requirements and test cases. This does not preclude the possibility to build a UE implementation which in IDLE mode receives MBMS service from another frequency than the one it is camping on. However, such behaviour is not captured in UE requirements or test cases, and it can be assumed that a UE supporting such behaviour is more complex than a UE only supporting the standard behaviour.
	
	IDLE mode
	CONNECTED mode

	PCell (no CA)
	Supported
	Supported

	SCell (CA configured)
	Not applicable
	Supported

	Non-serving cell*
	Not specified
	Supported


Table 1: Support for various MBMS configurations in Rel-11.
* The non-serving cell must be on a frequency that is covered by the UE’s SupportedBandCombination.
2.2 Proposed functionality

As explained in [2], there are three proposed operation modes for NCT. So far, only one mode “Carrier Aggregation mode” has been agreed. Hence, our assumption is that the UE receives the MBMS service on the SCell which runs NCT. One purpose of MBMS transmissions is to efficiently distribute data to many receivers, therefore broadcast is used. With current functionality, necessary configuration is broadcasted in SIB13. MBMS assistance information (MBMS carrier frequency and MBMS service area) as provided in SIB15 for MBMS service acquisition and continuity may also be useful for the MBMS UE. With NCT in CA mode we see two possible solutions 

1.
Broadcast configuration information on NCT, i.e. the MBMS cell.
2.
Dedicated signalling (on PCell, which is LCT, or SCell, which may be NCT or LCT).

Solution 1 would mean that the current functionality to receive MBMS configuration is kept on NCT. This would imply that NCT needs to have support for SIB transmissions. This solution also scales with the number of MBMS users, which is an important feature for MBMS. Solution 2 should be regarded only if solution 1 is not acceptable. With this solution the MBMS configuration is sent on the PCell (or the SCell) using dedicated signalling. This solution does not scale with the number of MBMS users.
Observation 1 MBMS on SCell NCT would require a signalling solution for the MBMS configuration.

Although only the “Carrier Aggregation mode” has been agreed, we could also take a possible future stand-alone mode into consideration. In this mode, the NCT can be used as a stand-alone carrier. This would imply the NCT carrier can additionally support IDLE mode UEs. To do this some type of broadcast signalling would be essential. Hence, it would appear as if solution 1 is more future-proof than solution 2.
Observation 2 Broadcasting of MBMS configuration on the SCell NCT would be essential.

2.3 Future work split between RAN1 and RAN2

RAN1 has yet to decide on physical level details of PMCH on NCT. Any changes may have impact on RAN2 signalling. One question that has been discussed in RAN1 is whether to allow for MBSFN transmissions in 8 out of 10 subframes on NCT instead of 6 out of 10 as is the case today [3]. If it is decided to go for 8 out of 10 subframes, then RAN2 would need to review the existing signalling for this case, as the signalling structure today (MBSFN-SubframeConfig) is tied to the case for 6 subframes.

-- ASN1START

MBSFN-SubframeConfig ::=


SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n1, n2, n4, n8, n16, n32},


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}

-- ASN1STOP

MBSFN-SubframeConfig information element (TS 36.331).

2.4 Analysis

In this paper we discussed the support of MBMS on SCell NCT from the perspective of complexity and signalling of system information and control information.
Regarding signalling of system information and control information we observed that MBMS on SCell NCT would require a signalling solution for the MBMS configuration. We also note that to support solution 1, the NCT needs support for SIB transmissions, or some other broadcast mechanism. We expect that if it is agreed to support NCT also in stand-alone mode, the support for SIB transmissions would definitely be required. But even if NCT does not (initially) support standalone mode, broadcasting MBMS assistance information on the NCT (e.g. SIB13-like information) appears to be very valuable. Further work is however needed in RAN2 to detail and analyse potential impacts and solutions that could aid the on-going RAN1 work and decisions.
Proposal 1 RAN2 should further study the implications of supporting MBMS on SCell NCT and therefore aid RAN1 understanding on the implications of stand-alone mode.

3 Conclusion

In section 2 we made the following observations:
Observation 1
MBMS on SCell NCT would require a signalling solution for the MBMS configuration.
Observation 2
Broadcasting of MBMS configuration on the SCell NCT would be essential.


Based on the discussion in section 2 we propose the following:
Proposal 1
RAN2 should further study the implications of supporting MBMS on SCell NCT and therefore aid RAN1 understanding on the implications of stand-alone mode.
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