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Introduction
After RAN2#97 we had email discussion on UE capabilities for FeMBMS with summary presented in [3]. The discussion did not converge for capability signalling for service continuity. This contribution aims to address the related open issues.
Discussion
Figure 1 presents an excerpt for FeMBMS from the RAN1 LS on LTE Rel-14 UE feature list in[4], where the discussion did not converge for feature groups 3-1, 3-2, 3-3 and 3-4.
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Figure 1 FeMBMS capabilities as in R1-1704123.

FeMBMS capabilities for service continuity
From network perspective, for service continuity, it would make a difference to know if the UE supports MBMS from pre-rel14 carrier or from Rel-14 carrier. As indicated during the email discussion, the current MBMS parameters do not distinguish the carrier type as so far there has only been one type of MBMS carriers/cells. There are two options how to distinguish Rel14 MBMS support from pre-Rel14 MBMS support. With the approach of introducing feMBMS capabilities or by assuming that if UE has indicated 3-5 the MBMS parameters include also MBMS reception from the indicated pre-rel14 cells. We have a preference on introducing separate feMBMS signalling as that would not be then tied to supporting unicast from FeMBMS/Unicast mixed carrier.
1. [bookmark: _Toc477962362][bookmark: _Toc478116033][bookmark: _Toc478123871]Introduce FeMBMS capabilities for service continuity (3-1/3-2/3-3).

The existing capability signalling for MBMS includes mbms-SCell, mbms-NonServingCell and mbms-AsyncDC. Our understanding is that from UE point of view it does not make a difference whether the cell is configured as SCell or configurable for SCell when receiving MBMS from that cell. Only assumption is that the cell is synchronous to serving cell. Thus, we do not see the need for separate bits for these cases.
[bookmark: _Toc477962360][bookmark: _Toc478116036]Separate bit is not seen needed for feMBMS-SCell and FeMBMS NonServing cell as the only demand from MBMS reception point of view is that the cell is synchronous to serving cell.

For support for asynchronous MBMS reception, the existing AsyncDC capability assumes the UE is capable for dual connectivity which is not seen needed for FeMBMS. When, an Async-feMBMS is signalled with band combinations, network would know that Rel-14 FeMBMS(dedicated or mixed) can be received in async mode and thus the network has more configuration options for the UE that enable MBMS reception. At the same time, DC capability is not required from the UE. 

[bookmark: _Toc477962361][bookmark: _Toc478116037]When an Async-feMBMS is signalled with band combinations the network has more configuration options for the UE that enable MBMS reception than with Scell FeMBMS capability. UE would not need to support DC when indicating Async-feMBMS.


According to the refined definition of FeMBMS/Unicast mixed cell in CR [5] to 36.300, this carrier can be configured as less than 6 MBSFN SFs with new or old numerology. Even if configured with legacy MBSFN subframes, 1,2,3,6,7,8 and old numerology, there still needs to be separation of whether UE assumes pre or Rel-14 FeMBMS carrier as for example the unicast control region assumptions are different. For this reason, in CR [8] for 36.331, the parameter MBSFNsubframeConfig-v14xy in SIB2 is present when UE assumptions should follow Rel-14 FeMBMS/Unicast mixed cell. As the feature groups 3-1 and 3-2 are only possible on dedicated MBMS cell(3-4) or feMBMS/Unicast mixed cell (3-3) these features 3-1 and 3-2 are tied to 3-3 and 3-4.
Our preference is to have simple signalling for service continuity and thus assume support for dedicated MBMS cell or FeMBMS/Unicast mixed cell as SCell/nonserving cell/DC to include both 1.25 and 7.5 KHz MBMS reception and not only 15KHz. Further, the preference is to indicate both 3-3 and 3-4 with same bit or set of bits would result in simplest signalling.
1. [bookmark: _Toc478116034][bookmark: _Toc478123872]Introduce a capability bit indicating whether the UE supports MBMS reception on FeMBMS/Unicast mixed cells and MBMS-dedicated cells which are synchronized to the UE’s serving cell and may serve MBMS with either 1.25kHz, 7.5kHz or 15kHz subcarrier spacings.
1. [bookmark: _Toc478116035][bookmark: _Toc478123873]Introduce a capability bit indicating whether the UE supports MBMS reception on FeMBMS/Unicast mixed cells and MBMS-dedicated cells which are not synchronized to the UE’s serving cell and may serve MBMS with either 1.25kHz, 7.5kHz or 15kHz subcarrier spacings.



Conclusion
Based on the discussion we have the following observations and proposals:
Observation 1	Separate bit is not seen needed for feMBMS-SCell and FeMBMS NonServing cell as the only demand from MBMS reception point of view is that the cell is synchronous to serving cell.
Observation 2	When an Async-feMBMS is signalled with band combinations the network has more configuration options for the UE that enable MBMS reception than with Scell FeMBMS capability. UE would not need to support DC when indicating Async-feMBMS.

Proposal 1	Introduce FeMBMS capabilities for service continuity (3-1/3-2/3-3).
Proposal 2	Introduce a capability bit indicating whether the UE supports MBMS reception on FeMBMS/Unicast mixed cells and MBMS-dedicated cells which are synchronized to the UE’s serving cell and may serve MBMS with either 1.25kHz, 7.5kHz or 15kHz subcarrier spacings.
Proposal 3	Introduce a capability bit indicating whether the UE supports MBMS reception on FeMBMS/Unicast mixed cells and MBMS-dedicated cells which are not synchronized to the UE’s serving cell and may serve MBMS with either 1.25kHz, 7.5kHz or 15kHz subcarrier spacings.

A CR to TS 36.306 and draft CR to TS 36.331 have been provided in [1] and [2] to show how the new UE capability can be introduced there.
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