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1   Introduction
The following two issues were discussed in post RAN1#70 email discussion [70-25] on RRC signalling needed for EPDCCH

· RRC configuration of EPDCCH starting symbol

· RRC configuration of subframes for monitoring EPDCCH 
In this document, we provide our views on these two topics.
2   Discussion
Subframes for monitoring EPDCCH

A working assumption that allows higher layer configuration of subframes on which EPDCCH is monitored was made in RAN1#70. We see the following benefits of having this signalling.

· In Rel11, several parameters that are needed for EPDCCH monitoring are expected to be first configured via RRC messages that are assigned using PDCCH. Once EPDCCH is configured to the UE, reconfiguration of those parameters can only be done using common search space. Typically, it is good to avoid relying on common search space for UE specific signalling by design. In Rel10, using CSS was considered as one option for configuring CIF but this was done with the understanding that a) comparatively a smaller number of UEs are expected to be configured with CA and with CIF, b) configuration/re-configuration of CIF is infrequent, and c) if the CSS is crowded, other eNB options such as utilizing UESS resources by transmitting two PDCCHs (one with CIF and one without CIF) are available.  For the case of reconfiguration of EPDCCH parameters, since EPDCCH is expected to be configured for most UEs and since parameters themselves may have to be change a bit more frequently (e.g. for load balancing between EPDCCH-PRB-sets), we believe having the option to configure the UE to monitor PDCCH UESS in some subframes even when EPDCCH is configured is useful.
· Previous simulation results [1] have shown that link performance of distributed EPDCCH is 2.6 to 3dB worse than PDCCH. While this degradation may overcome to some extent by using higher aggregation levels or power boosting of RS, relying on PDCCH UESS (at least in some subframes) for fall-back can be a more efficient option.
· As identified in [2], UE cannot receive EPDCCH UESS in subframes used for PMCH transmission, and generally not all UEs in a cell are aware of all the subframes used for PMCH. Relying on PDCCH UESS signalling for such subframes provides some benefit in especially for scheduling uplink grants. 
Considering the above use cases, we believe a 40-bit bitmap configured via RRC is most appropriate for configuration of subframes on which EPDCCH is monitored. 

During the email discussion, the issue of specifying a ‘default subframe configuration’ was also discussed. In our understanding, default values/configurations are typically defined for cases where the UE has to assume a particular physical channel parameter/configuration to communicate with the eNB before the eNB can configure the UE with that parameter/configuration via UE specific RRC. However, since EPDCCH monitoring itself is configured via UE specific RRC signalling, and since the subframes used for EPDCCH monitoring can be configured at the same time, the need for defining a default configuration for this specific case is not clear. If the motivation of specifying a default configuration is overhead saving, then this can be achieved by other mechanisms available in asn.1. Given this, we do not see a good motivation (at least from RAN1 perspective) for specifying a default configuration.

Proposal 1: A 40bit bitmap is used for configuring the subframes used for monitoring EPDCCH.

2.1 EPDCCH starting symbol
Another issue discussed during [70-25] email discussion was RRC configuration of EPDCCH starting symbol. 
One motivation for this was given in [3]. According to the discussion in section 2.2 of [3], signalling of EPDCCH starting position is useful for Scells for a CA based hetnet scenario where EPDCCH is used for scheduling on the Scells. For Rel10, the IE CrossCarrierSchedulingConfig provides a “pdsch-Start” parameter that indicates the starting symbol of PDSCH for Scells. For Rel11, given CA based hetnets can be operated by using EPDCCH without cross-carrier scheduling, this parameters can be de-linked from cross-carrier scheduling configuration, i.e., RRC should allow configuration of this parameter for Scells, even when cross carrier scheduling is not used for a cell. Also, when a UE is configured with “pdsch-Start” parameter for a Scell without cross-carrier scheduling, it can use the same parameter for determining EPDCCH starting symbol location. 

Proposal 2a:  For Rel11, RRC should allow configuration of “pdsch-Start” parameter for Scells even when cross-carrier scheduling is not used. 

Proposal 2b:  If a UE is configured with “pdsch-Start” parameter for a Scell without cross-carrier scheduling, and if it is configured to monitor EPDCCH on the Scell, it can use the same parameter for determining EPDCCH starting symbol location (in addition to PDSCH starting symbol position).
Another motivation given was  - non-CA cases with cell range expansion where PCFICH cannot be reliably detected in all subframes. In general, if the UE cannot detect PCFICH and PDCCH, it cannot be configured with EPDCCH since PDCCH is used during the configuration of EPDCCH. In scenarios where ABS subframes are used, the UE can receive PDCCH in protected subframes and those subframes can be used for EPDCCH configuration/reconfiguration. In this specific case, signalling a PDSCH and EPDCCH starting location may be useful for receiving PDSCH and EPDCCH in unprotected subframes. However, the operation of EPDCCH in unprotected subframes with large CRE bias has not been studied in RAN1 (e.g. it is unclear how EPDCCH can be robustly received in unprotected subframes in presence of CRS interference). Given this, we propose that EPDCCH operation in unprotected subframes with large CRE bias should be verified first before introducing RRC configuration of EPDCCH starting symbol for Pcell.
Proposal 3: EPDCCH operation in unprotected subframes with large CRE bias should be verified first before introducing RRC configuration of EPDCCH starting symbol for Pcell.
3   Conclusions
We propose the following
Proposal 1: A 40bit bitmap is used for configuring the subframes used for monitoring EPDCCH.

Proposal 2a:  For Rel11, RRC should allow configuration of “pdsch-Start” parameter for Scells even when cross-carrier scheduling is not used. 

Proposal 2b:  If a UE is configured with “pdsch-Start” parameter for a Scell without cross-carrier scheduling, and if it is configured to monitor EPDCCH on the Scell, it can use the same parameter for determining EPDCCH starting symbol location (in addition to PDSCH starting symbol position).
Proposal 3: EPDCCH operation in unprotected subframes with large CRE bias should be verified first before introducing RRC configuration of EPDCCH starting symbol for Pcell.
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