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1. Introduction
In the last meetings, it was agreed that RRC signaling includes the starting symbol position of EPDCCH. However, the EPDCCH starting symbol configuration when UE is configured in TM 10 is still an open issue [1]. In this contribution, therefore, we mainly focus on the configuration of EPDCCH sets and starting position of SPS PDSCH in TM 10. In 2.1, we first discuss the motivation of set-specific configuration and provide some EPDCCH RRC parameters. In 2.2, we move on to the issues regarding SPS PDSCH starting position and provide some of our views. In the last section 2.3, how EPDCCH symbol position can be related to PHICH monitoring is discussed.
2. Discussion
2.1. EPDCCH configuration in TM10
A UE configured in TM 10 can be configured with multiple EPDCCH sets and the RRC parameters corresponding to each of them may differ. One motivation of which is DPS. As CoMP PDSCH in DPS can be dynamically scheduled to different TPs at a different scheduling instance, in DPS scenarios, EPDCCH sets configured for a single UE can also be from different TPs. Accordingly, it is needed to introduce per-EPDCCH set configuration on some EPDCCH RRC parameters so that each configuration can properly reflect its scheduled TP’s information.
Possible set-specific EPDCCH RRC parameters include starting symbol position, CRS pattern and MBSFN subframe configuration. The reason why those parameters should be set-specific lies basically on the possible difference in the TP configuration. For example, Each EPDCCH set may differ in its starting position due to different PDCCH traffic load or different interference environment its respective TP experiences. Also, each EPDCCH set may use different CRS pattern for rate matching or may follow different MBSFN subframe configuration according to the configuration of its respective TP’s.
Proposal 1: In a component carrier when the UE is configured with TM 10, the following parameters are configured for each EPDCCH set by higher layer signaling:

· Starting symbol

· CRS pattern 

· MBSFN subframe configuration
2.2. Starting symbol of SPS PDSCH
SPS PDSCH may not come along with its scheduling at every subframe as PDCCH/EPDCCH scheduled PDSCH. This is because, using SPS, radio resources are configured semi-statically and allocated to UE for a longer time period than one subframe. Thus, on deciding starting position of SPS PDSCH, it is not always possible to assume SPS PDSCH starting position follows its scheduling channel- UE follows EPDCCH starting position when it is scheduled by EPDCCH and PCFICH indication when scheduled by PDCCH. This can only apply to the subframes where SPS scheduling and its scheduled PDSCH coexist.
If UE is configured with TM 1~9, the starting symbol of SPS PDSCH can be decided as follows.

· On EPDCCH monitoring subframes, follow the starting symbol of EPDCCH. EPDCCH starting position can be configured by RRC signaling
· On subframes where UE monitors PDCCH USS, follow PCFICH indication. 

This seems desirable approach in that there is no benefit we can see from setting the starting position of SPS PDSCH different from PDCCH/EPDCCH scheduled PDSCH at a subframe. At which subframe and/or on which type of control channel the SPS activating DCI is transmitted seems to have no impact on it.

For a UE configured with TM 10, different policies should be applied in determining the starting position of SPS PDSCH. Since there is more than one TP capable of transmitting SPS PDSCH, it is needed to inform a UE of the information of SPS PDSCH transmitting TP. One way of doing so is using explicit indication which includes starting symbol position of SPS PDSCH. This indication can be delivered to a UE in SPS activation, for example, using PQI field in DCI format 2D. Possible UE behavior when the starting symbol position is indicated by PQI is discussed in [2]. 
On the other hand, UE may not be provided with an explicit indication of SPS PDSCH starting position. For example, if SPS activation DCI is in DCI format 1A, it is possible that no explicit indication is included in the scheduling. Therefore, for those cases, an implicit rule needs to be decided so UE can have a common understanding on the starting symbol position with its SPS PDSCH transmitting TP. One possible approach is as follows.
· If SPS PDSCH is scheduled by EPDCCH, the starting position of SPS PDSCH follows EPDCCH set which scheduled SPS.
If SPS PDSCH is scheduled by PDCCH, whether to follow PCFICH or EPDCCH still remains to be decided. With the same reasoning for TM 1~9 case, we can decide:
· if SPS PDSCH is scheduled by PDCCH 
- On EPDCCH monitoring subframes, the starting symbol of SPS PDSCH follows the starting symbol of EPDCCH.

- On subframes where UE monitors PDCCH USS, follow PCFICH indication. 

For EPDCCH monitoring subframes, however, it needs further discussion since the two EPDCCH sets may have different starting symbol configuration. Therefore, some selection rules need to be defined. Some alternatives such as follows can be used:

· Alt 1: Follow the starting position of the first or predefined EPDCCH set 
· Alt 2: Follow the starting position of EPDCCH set with higher starting symbol number
While either of the two sets can be chosen as the first or predefined EPDCCH set in Alt 1, it is also possible to interpret Alt 1. as an implicit rule to follow serving cell given that to which the first or predefined EPDCCH set it associated. Alt 2 is more conservative approach. By taking the maximum value of starting symbols of EPDCCH sets, reliable reception of SPS PDSCH can be guaranteed since it never comes ahead of EPDCCH no matter which of the sets is used. We also note that SPS PDSCH using the larger starting symbol number of EPDCCH sets is less prone to inference from aggressors when ICI is taken into account.
Proposal 2: when the UE is configured with TM 10, the starting position of SPS PDSCH can be defined as follows:
· If SPS PDSCH is scheduled by EPDCCH, the starting position of SPS PDSCH follows EPDCCH set which scheduled SPS. 

· if SPS PDSCH is scheduled by PDCCH,
· On EPDCCH monitoring subframes, the starting symbol of SPS PDSCH follows the starting symbol of EPDCCH. If the two EPDCCH sets have different starting symbol, some selection rule need to be defined.

· On subframes where UE monitors PDCCH USS, follow PCFICH indication.
2.3. EPDCCH starting symbol and PHICH monitoring

The determination whether to monitor PHICH or not can be made based on the EPDCCH starting position. When EPDCCH is configured by RRC signaling, there are two alternative behaviors UE can take.

· Alt 1: skip PHICH monitoring on subframes where UE monitors EPDCCH. 
· Alt 2: skip PHICH monitoring on subframes where EPDCCH starting position resides within PHICH duration

Alt 1. suggests not to monitor PHICH on EPDCCH monitoring subframes regardless of EPDCCH starting position. In this case, we regard that RRC signaling on EPDCCH starting position implies unreliable PHICH detection. As discussed in [3], RRC signalling for EPDCCH starting position is used when a SCell suffers dominant inter-cell interference at the PDCCH resource region. Alt. 2 rather checks the possibilities on the existence of PHICH than assuming unreliable detection of it. If the starting position of EPDCCH invades PHICH duration region, it can be seen no PHICH is transmitted on EPDCCH monitoring subframes. Since there is no other reason for the UE to decode PHICH once its absence is known in advance, UE skips PHICH monitoring.
As an exception case of above-mentioned UE behavior, UE may be able to monitor PHICH when PHICH transmitting TP is different from EPDCCH transmitting TP regardless of EPDCCH configuration or its starting symbol location.
Proposal 3: It is possible for a UE not to monitor PHICH. The determination whether to monitor PHICH or not can be made based on the EPDCCH starting position.
3. Conclusion
The following was proposed from the discussion.
Proposal 1: In a component carrier when the UE is configured with TM 10, the following parameters are configured for each EPDCCH set by higher layer signaling:

· Starting symbol

· CRS pattern 

· MBSFN subframe configuration

Proposal 2: when the UE is configured with TM 10, the starting position of SPS PDSCH can be defined as follows:

· If SPS PDSCH is scheduled by EPDCCH, the starting position of SPS PDSCH follows EPDCCH set which scheduled SPS. 

· if SPS PDSCH is scheduled by PDCCH,

· On EPDCCH monitoring subframes, the starting symbol of SPS PDSCH follows the starting symbol of EPDCCH. If the two EPDCCH sets have different starting symbol, some selection rule need to be defined.

· On subframes where UE monitors PDCCH USS, follow PCFICH indication.

Proposal 3: It is possible for a UE not to monitor PHICH. The determination whether to monitor PHICH or not can be made based on the EPDCCH starting position.
______________________________________________________________________
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