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1 Introduction
In RAN1#70bis meeting in San Diego, semi-static higher layer signaling was agreed to configure EPDCCH monitoring subframes as follows [1]:

Agreement:
-
The higher layer signaling consists of a new bitmap that has the same periodicity and size as those used for eICIC
-
If the new bitmap is not provided, the default is that if EPDCCH is configured the UE monitors USS on EPDCCH in all subframes (except those where the previously agreed rules or the following bullet apply).

-
If a UE is aware that a subframe contains PMCH but receives higher layer signaling indicating that this subframe should be monitored for EPDCCH, the UE monitors USS on PDCCH not EPDCCH in that subframe.
We discuss remaining details of EPDCCH monitoring in MBSFN subframes and provide our proposals.
2 Cyclic prefix length used for EPDCCH in MBSFN subframes

Firstly, the cyclic prefix length used for EPDCCH in MBSFN subframes was not explicitly confirmed so far. 
Cyclic prefix length used for downlink transmission is specified in [2] as follows,

Unless otherwise specified, transmission in each downlink subframe shall use the same cyclic prefix length as used for downlink subframe #0.
Therefore, EPDCCH will follow this unless special treatment were specified. Below we present discussion on the necessity of special treatment.
There would be three scenarios where EPDCCH is possibly transmitted in an MBSFN subframe:

· which is assigned for PDSCH transmission in TM9/10

· which is configured for PMCH but left unused

· which is configured as PRS occasion (in unoccupied BW by PRS if the Network wants OTDOA works properly)
Most important scenario would be first one among those three scenarios. In deciding EPDCCH subframe configuration, second scenario was not fully taken into account but cyclic prefix length . Third scenario was low priority in the past discussions because it is infrequent. Basically no optimisation is necessary for Rel-11, no optimisation for those second and third scenario is necessary. 

We think it will be enough that cyclic prefix length used for EPDCCH will just follow PDSCH case, i.e. no special treatment is necessary for cyclic prefix length used for EPDCCH.
Proposal 1:

· Confirm no additional specification is necessary for cyclic prefix length used for EPDCCH
3 EPDCCH monitoring in MBSFN subframes configured as PRS occasion
It is specified in section 7.1 of [3] that in TM9 PDSCH is not expected in MBSFN subframes:
· configured by higher layers to be part of a positioning reference signal occasion and the positioning reference signal occasion is only configured within MBSFN subframes and the cyclic prefix length used in subframe #0 is normal cyclic prefix,
If RAN1 agrees proposal 1 of this contribution, this description is also true for EPDCCH. A UE configured with OTDOA positioning via LPP [5] (not RRC) would be aware that EPDCCH cannot be transmitted in such MBSFN subframes because of CP length mismatch. In order to clarify the UE behaviour in such case, we propose EPDCCH shall be skipped to be decoded by the UE for the case.
Proposal 2: Agree on the following as a UE behaviour:
· If a UE is aware that the MBSFN subframe is configured by higher layers to be part of a positioning reference signal occasion and the positioning reference signal occasion is only configured within MBSFN subframes and the cyclic prefix length used in subframe #0 is normal cyclic prefix, but receives higher layer signaling indicating that this subframe should be monitored for EPDCCH, the UE monitors USS on PDCCH not EPDCCH in that subframe.
4 eNB knowledge of UE awareness of collision of EPDCCH and PRS/PMCH in MBSFN subframes

In this section, we discuss whether eNB may know a UE is aware of PRS occasion/PMCH transmission in MBSFN subframes signaled to monitor EPDCCH and UE monitors USS of PDCCH instead of EPDCCH. eNB needs to know whether the UE monitors PDCCH instead of EPDCCH at such MBSFN subframe if eNB want to send DCI on USS of PDCCH.
For PMCH:
An eNB may serve multiple TMGI(s) per MBSFN area and multiple MBSFN areas (in TDM manner). So, in order to know whether a UE is aware that a subframe contains PMCH, eNB needs to know the TMGI(s) and the MBSFN area of MBMS service(s) the UE is receiving or interested in, because UE is not expected to receive more than one MBSFN area[3] so it monitors MCCH/MSI (MCH scheduling information) of only one MBSFN area and in addition it monitors (MCCH and) the MSI which contains dynamic scheduling information of PMCH transmission for the MCH Scheduling Period only when its interested MBMS service(s) are started. Otherwise, the UE just monitors MCCH modification notification on DCI format 1C scrambled with M-RNTI and wait for MBMS services to start. So in some cases, UE is not aware of actual PMCH transmission.
Meanwhile, eNB may know the TMGI(s) and MBSFN area of MBMS services which the UE is receiving or interested in at the time eNB requested the UE to report those information using counting functionality. This means it would be difficult for eNB to know real time information of UE interest on MBMS services all the time. Therefore it is difficult for eNB to know whether the UE is aware of PMCH transmission all the time. One exception would be e.g. the eNB serves only one TMGI and only one MBSFN area. 
Observation

In general, eNB is not always possible to switch from EPDCCH to PDCCH for USS in the subframe where UE is aware of PMCH.
For PRS:
A UE is configured with OTDOA via LPP [5] by e-SMLC. So eNB does not know which UE is configured with OTDOA positioning, i.e. eNB does not know which UE is aware of PRS transmission within an MBSFN subframe.
Observation

eNB is not possible to switch from EPDCCH to PDCCH for USS in MBSFN subframes where PRS occasion is configured and CP length is different from subframe#0.

Observation

From above observations, even if the agreement were changed as follows, the result would be basically same:
· If a UE is aware that a subframe contains PMCH but receives higher layer signaling indicating that this subframe should be monitored for EPDCCH, the UE is not expected to monitor USS either on PDCCH or EPDCCH in that subframe.
Proposal 3:
Take this discussion into account in finalising EPDCCH monitoring in MBSFN subframes.
5 Conclusion

In this contribution, we discussed remaining detail of EPDCCH monitoring in MBSFN subframes and propose:
Proposal 1:

· Confirm no additional specification is necessary for cyclic prefix length used for EPDCCH
Proposal 2:
Agree on the following as a UE behaviour in collision of EPDCCH and PRS occasion:

· If a UE is aware that the MBSFN subframe is configured by higher layers to be part of a positioning reference signal occasion and the positioning reference signal occasion is only configured within MBSFN subframes and the cyclic prefix length used in subframe #0 is normal cyclic prefix, but receives higher layer signaling indicating that this subframe should be monitored for EPDCCH, the UE monitors USS on PDCCH not EPDCCH in that subframe. 
And we discussed if eNB may know whether UE is aware of PMCH transmission or PRS occasion in MBSFN subframes where configured to monitor EPDCCH and proposed to take our discussion into account (proposal 3).
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