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1 Introduction

 In the last Malta meeting, RAN1 discussed the support of MCH on the NCT (New Carrier Type) carrier, and the possibility of increase of MBSFN subframe was suggested as a benefit of MBMS service on NCT carrier [1]

 REF _Ref351365947 \n \h 
[2]. Hence, RAN1 had made the working assumption and sent LS to RAN2 [3], which requests to study the feasibility of MBMS service on NCT carrier. In this paper, in order to respond LS, the issues on MBMS service on NCT carrier are introduced and the relevant proposals on the LS is made.
2 Characteristics of NCT carrier
For phase 1 NCT (called as non-standalone NCT) design, the current agreements made by RAN1 are as following;
- Access as a Pcell is not allowed. That is, non-standalone NCT carrier is utilized only as an Scell.
- Rel-8 CRS is not transmitted. Instead of CRS, TRS, DM-RS, and CSI-RS can be transmitted for demodulation, measurement and synchronization purposed. Here, TRS (Tracking Reference Signal) is transmitted every 5ms with form of CRS for antenna port 0 (FFS for its transmission bandwidth). And the following physical control channel aspects can be induced;
∙PDCCH/PHICH/PCFICH is not allowed because they are decoded by CRS.

∙PBCH is not allowed because it is decoded by CRS. That means MIB is not transmitted on non-standalone NCT carrier.
- EPDCCH by USS (UE-specific Search Space) is possible.

- TM1~8 cannot be applied. TM10 can be applied. Applicability of TM9 is FFS.
3 Issues of MBMS service on NCT carrier
<Issue 1: How to obtain MBSFN subframe configuration?>
Currently, MBSFN subframe configuration can be transmitted via SIB2 message or RRC reconfiguration message (esp. Scell). That is because current specification is designed to support MBMS service on both connected mode and idle mode.
Based on RAN1’s agreements, on NCT carrier, system informations would not be transmitted since no PDCCH and no PBCH have been designed. Meanwhile, RRC reconfiguration message can be delivered via Pcell in connected mode. Hence, MBSFN subframe configuration for NCT in connected mode could be supported by current standard structure but, in idle mode, not supported due to that SIB2 message is not allowed on NCT.
In this condition, new SIB design may be required to provide MBMS service on NCT carrier and it would not be so easy because new SIB design is related to several WGs, e.g. RAN1, RAN2, and RAN4 WG.
Observation 1: MBSFN subframe configuration could be obtained by the RRC reconfiguration message of Pcell , which is sent to add Scell in connected mode.
Observation 2: MBSFN subframe configuration could not be obtained by SIB2 message in idle mode. To enable MBMS service in idle mode on NCT carrier, new SIB design might be needed.
<Issue 2: How to obtain MCCH notification configuration and MBSFN area list information?>
The configuration information is transmitted via SIB13 message. In the same reason as Issue 1, MCCH notification configuration and MBSFN area list information for MBMS service on NCT carrier could not be achieved in idle mode. The information is not available in connected mode either because current RRC reconfiguration message does not have it. Consequently, with regard to obtaining MCCH notification configuration and MBSFN area list information, new SIB design and new version of reconfiguration procedure is needed.
Observation 3: MCCH notification configuration and MBSFN area list information could not be achieved by both RRC reconfiguration message and SIB13 message. To enable MBMS service on NCT carrier, new SIB and dedicated signaling design might be needed.
<Issue 3:How to obtain MCCH change notification?>
Based on RAN1’s agreements, no PDCCH is available on NCT and only EPDCCH by USS is allowed. That means, in current stage, MCCH notification by PDCCH scrambled by M-RNTI would be impossible in the reason that the PDCCH scrambled by M-RNTI is only transmitted on CSS (common search space) according to current specification [5].
Observation 4: Currently, MCCH notification for NCT carrier would be impossible. To enable it, the change of design of PDCCH or EPDCCH, esp. common search space design, should be required and this is upon RAN1 WG decision.

<Issue 4: Earlier release UE is allowed to have an MBMS service on NCT carrier?>
Up to now, NCT carrier has been designed with the assumption that it is non-BC (non-Backward Compatible) carrier. That means earlier release UE (called as legacy UE in this paper) could not access it. If the rule of accessibility of cell says that the access of legacy UE is not allowed and this is commonly applied to MBMS service, then legacy UEs could not get an MBMS service on NCT carrier. And if it is assumed that the legacy UEs want service continuity, two approaches might be possible: One is an MBMS service on NCT carrier is provided for legacy UEs as p-to-p type in the LCT carrier. The other is an MBMS servce related to legacy UEs is barred to be provided via NCT carrier by MCE.

In case of first approach, one eNB could use two carriers simultaneously for one MBMS service, which service would be provided on MBSFN subframe on NCT carrier and requested by legacy UE to be given. Hence, cell with LCT carrier in the eNB would waste resources to support p-to-p MBMS service for each legacy UE. And in network point of view, it seems redundant that two carriers are occupied by one MBMS service. And it is wondered that current specification allows MCE to configure two carriers for one MBMS service in one eNB.
Alternatively, network system controlling MBMS service (e.g. MCE) could handle the MBMS service in such as way that the p-to-m MBMS services provided for legacy UEs could be allowed to only on LCT carrier not on NCT carrier. In other words, even if there is at least one legacy UE on network for a MBMS service, the service should not be provided as p-to-m type on NCT carrier because legacy UE could not access to NCT carrier. However, this handling seems to be so complex since there occur issues in MCE structure and MBMS counting.
Observation 5: With first approach, network would waste resources to provide legacy UE with p-to-p MBMS service which service is multicast on NCT carrier. And in this case, it is wondered that current specification allows MCE to configure two carriers for one MBMS service in one eNB.
Observation 6: With second approach, complex handling, which would impact MCE structure and MBMS counting to prevent a p-to-m MBMS service related to leagcy UEs on NCT carrier, might be required if network wants to provide the MBMS service via the multicast channel on NCT carrier.
Observation 7: It would be needed whether above observation 5 and 6 are appropriate in view of RAN3 WG.
<Issue 5: How to maintain MBMS service continuity on NCT carrier?>
As mentioned above, SIB could not be broadcast on NCT carrier and therefore some essential configuration information for MBMS service would not be acquired by UE. Hence, in order to receive the information, new design for SIB and dedicated signalling would be required. Then, the current MBMS service continuity should be carefully checked with regards to whether the MBMS service continity is appropriate to the new SIB acquisition and dedicated signaling procedure as well. On the other hand, with regards to issue 4, the MBMS service continuity of legacy UE seems to be in trouble, too. If a MBMS service to be multicast on NCT carrier (i.e. p-to-m MBMS service on NCT carrier) wants to be served continuously by legacy UEs on LCT carrier, the service would be provided for legacy UEs as p-to-p type on LCT carrier associated with NCT carrier.
Observation 8: It might be hard to maintain MBMS service continity during handover considering NCT carrier.

To sum up, MBMS service on NCT carrier has so many issues as like above observations. Even though it has the benefit on capacity increase which suggested by RAN1 discussion, it is wondered whether the issues can be solved in the remaining time according to the release 12 timeline.

Additionally, regarding issue 4, observation 5 seems to be quite complex issue. Hence, it would be needed that observation is confirmed by RAN3 WG. That response would help to expect to what extent the scope of change is.
Proposal 1: RAN2 is requested to discuss whether the MBMS service on NCT is feasible in release 12 timeline by taking into account that there are quite many issues to solve.
Proposal 2: It is kindly requested that LS to confirm observation 5 and 6 is sent to RAN3 WG.
4 Conclusion

Proposal 1: RAN2 is requested to discuss whether the MBMS service on NCT is feasible in release 12 timeline by taking into account that there are quite many issues to solve.
Proposal 2: It is kindly requested that LS to confirm observation 5 and 6 is sent to RAN3 WG.
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