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1 Introduction
In an email discussion (77-08) following RAN1 #77, the following was agreed regarding on/off and discovery signals (DRS).
Agreement (email discussion [77-08] on 19th June 2014):

UE expectations on what signals are transmitted when an SCell is deactivated and DRS are configured:

· If a UE is configured with DRS based measurement for a serving SCell that is deactivated, the UE shall not assume transmission of PSS/SSS/PBCH/CRS/CSI-RS from that SCell, except for DRS transmissions  until the subframe wherein the activation command is received at the UE

· FFS MBMS on this SCell.

· FFS further reduction of CRS in an activated SCell.

The FFS on MBMS was discussed during an email discussion (78bis-08) with an intent to finalize the text that captures the above agreement in TS 36.211. This email discussion was inconclusive. In this contribution, we discuss the use of eMBMS in a broader context than that inferred to from the above agreement. We discuss the use of eMBMS on a carrier frequency where discovery signal measurements have been configured. Furthermore, we then discuss the two cases where no cells on the carrier frequency are performing on/off and some cells are performing on/off. Based on the discussions and observations, some text is proposed for TS 36.211 that accommodates eMBMS operation along with discovery signals.

2 Discussion
Currently, eMBMS services, when deployed, are available to UEs that are both in RRC_CONNECTED and RRC_IDLE states. Multiple cells may be involved in a single frequency network broadcast transmission of the PMCH. UEs receiving the PMCH may do so largely without relying on unicast transmissions except for the detection of changes in  SIB13, the MBMS specific SIB. Such changes of system information may either directly be received via a paging message on PDCCH and PDSCH or be detected via changes in SIB1 information. Also, MCCH change notification is transmitted using PDCCH. The UE may also rely on the CRS from a cell for time and frequency tracking. The UE also relies on reception of SIB13 from a cell on a carrier frequency which carries important information that the UE needs in order to receive PMCH on that carrier frequency.
The eMBMS specification currently allows some cells on the carrier frequency to not participate in eMBMS transmissions to UEs. These cells are referred to as reserved cells. Reserved cells are supposed to carefully control their transmission power so as to not interfere with ongoing eMBMS transmissions.. 

For the support of eMBMS with discovery signals, we first consider the case where the UE is configured with discovery signals on a carrier frequency where it is configured with a PCell. This could happen, for example, with shared cell operation where discovery signal measurements are configured mainly for CSI-RS based DRS measurements. Clearly, deactivation based on/off doesn’t apply for the UE in this frequency since the cell will not be deactivated. Hence, the UE can assume all signals are present from the PCell in subframes outside its configured discovery measurement timing configuration (DMTC) window of 6 ms. If the UE is configured for eMBMS on this frequency, it can simply assume normal operation regardless of RRC_CONNECTED or RRC_IDLE states and eMBMS operation and discovery signal measurements can co-exist.

Secondly, we consider the case where eMBMS service is being used on a carrier where the UE has a configured SCell. In this case, as per the agreement as it currently stands, when the SCell is deactivated, the UE may not assume any transmissions from the SCell outside of the DRS occasion within the configured DMTC. While such a cell could still participate in PMCH transmissions, it might, as a deactivated cell, behave similar to an MBSFN area reserved cell and thus, it does neither transmit SIB13, SIB13 change notifications via unicast transmissions using paging nor transmit SIB1 to indicate SIB13 changes. If the UE saves this information and MCCH configuration is not changed, the UE may still continue MBMS reception. 
In the following, we will list several possibilities to support MBMS reception and evaluate at a later step the associated complexity. For UEs that enter the MBSFN area, one possibility to support MBMS reception is to refrain from such deactivation based on/off. A second not yet specified possibility is to provide SIB13, MCCH change notifications and other eMBMS related information to the UE from the PCell carrier, and also let the UE rely only on the DRS transmissions for time and frequency tracking. A third possibility is to introduce a new PCID list that is provided to the UE when it is configured with DRS based measurements that indicates to the UE the cells on the carrier that perform on/off and the ones that don’t such that the UE knows whether it can perform measurements, receive system information etc from the MBMS cell. A fourth solution is that a specific deactivation command for CA activation/deactivation is sent to the UE that indicates that the cell may be turned off, and if so, the UE will not try to read SIB13 and related MCCH change notifications on that cell.
The first solution is the most robust solution and does not require any additional work in 3GPP. With the assumption that we are about to close Rel-12, it is very difficult to introduce new functionality at this late stage of the work and therefore, solution 1 is preferable. 
The second solution needs some additional changes creating a larger specification impact with some aspects that need to be studied carefully. For example, delivery of MCCH change notifications to connected UEs, and particularly to idle mode UEs on a carrier frequency that is different from the eMBMS carrier frequency, clearly has non-trivial specification impact. Furthermore, relying purely on DRS signals for time and frequency tracking also has a significant impact on the UE. It was discussed heavily during the discussions on a fast on/off mechanism in addition to the currently agreed activation/deactivation based on/off mechanism and there was no agreement on its feasibility. Therefore, we don’t believe that the second solution is a good choice in the Rel-12 timeframe. Providing solutions for these aspects would require more study and would therefore be preferable to work on at a later stage, e.g. in an applicable SI or WI in Rel-13. 

The third possible solution listed above is a very limited solution since DRS based measurements are only configured for UEs in connected mode and thus, it does not serve idle mode UEs. An eMBMS solution that can only support continuity to UEs that are already receiving MBMS in that cell and does not allow for new UEs entering the MBSFN area to start MBMS reception does not seem to be very attractive for MBMS service provisioning.
Therefore, based on the discussion above, the first solution above, where we do not allow cells which provide eMBMS related information including SIB13 to perform deactivation based on/off, is the best option. We propose the modified text to be included in TS 36.211 which captures the agreement on activation/deactivation based on/off and incorporates this solution. 
An aspect that the current draft text for TS 36.211 does not reflect is the fact that some UEs may have discovery signal capability (feature group 3-4) but no CA activation/deactivation based on/off capability (feature group 3-3). One possibility to modify the current text taking this and the eMBMS aspects discussed above into account and also to try and incorporate the other elements from the email discussion could be as follows. 

Proposal (Text for TS 36.211): “For a UE supporting on/off by CA SCell activation/deactivation, if discovery-signal-based measurements configured by higher layers are applicable for a secondary cell, and if the secondary cell is deactivated, the UE shall, except for discovery-signal transmissions, assume that PSS, SSS, PBCH, CRS, PCFICH, PDSCH, PDCCH, EPDCCH, PHICH, DMRS and CSI-RS may be not transmitted by the secondary cell until the subframe where an activation command is received for the secondary cell. This behavior is not valid if the UE is configured by higher layers to receive PMCH from the secondary cell.”

The first part, “For a UE supporting on/off by CA SCell activation/deactivation” is proposed since some UEs may not support CA SCell activation/deactivation based on/off but may support discovery signals as per the feature groups defined for UE capabilities. The last line of text is proposed to indicate, as discussed above, that the assumptions don’t apply if eMBMS is configured for the secondary cell (via an available SIB13) in which case the UE may assume presence of all signals. The other modifications to the currently proposed text in the CR are based on proposals during the email discussion.
3 Conclusion

In this contribution, we discuss the resolution of the FFS on MBMS in the agreement for SCell activation/deactivation based on/off. We propose a way resolving the transmission of eMBMS and propose the following text to capture the agreement on activation/deactivation based on/off along with the resolution for eMBMS.
Proposal (Text for TS 36.211): “For a UE supporting on/off by CA SCell activation/deactivation, if discovery-signal-based measurements configured by higher layers are applicable for a secondary cell, and if the secondary cell is deactivated, the UE shall, except for discovery-signal transmissions, assume that PSS, SSS, PBCH, CRS, PCFICH, PDSCH, PDCCH, EPDCCH, PHICH, DMRS and CSI-RS may be not transmitted by the secondary cell until the subframe where an activation command is received for the secondary cell. This behavior is not valid if the UE is configured by higher layers to receive PMCH from the secondary cell.”
4 References
[1] R1-144766, “On Legacy and DRS Based Measurements and Small Cell On/Off ”, Ericsson.
