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Discussion and decision
1. Introduction
The following agreements could be reached with respect to EPDCCH starting symbol. 

Agreement:
· If the UE is not configured in TM10: 

· Per-cell higher layer signalling can be transmitted to indicate the OFDM starting symbol for any EPDCCH on that cell, and PDSCH on that cell scheduled by EPDCCH 

· if this signalling is not provided, the starting OFDM symbol of EPDCCH and PDSCH scheduled by EPDCCH is derived from PCFICH

· A single value of OFDM starting symbol is applicable to both EPDCCH sets (if 2 are configured)

· Up to RAN2 to determine the details of the higher layer signalling 

· FFS until Thursday for case of SPS PDSCH in subframes where the UE monitors EPDCCH

· FFS whether there may be some subframes in which this higher layer signalling is not applicable, e.g. for RACH/paging

Besides the two FFSs above, the behavior in case the UE is configured in TM10 is still missing. This contribution discusses these three remaining issues. 
2. EPDCCH/PDSCH TM10 starting symbol relations
During the discussions on EPDCCH/PDSCH starting symbol during RAN1#70bis, TM10 decisions in general had been not available and as a consequence the relationship could not be discussed during RAN1#70bis anymore. 

During RAN1#70bis [1], the following agreement with respect to PDSCH TM10 as part of the DL CoMP discussions could be reached:

Agreement:
Default values are suggested in case RAN2 decides to specify default values. 

1. Each state that can be signaled in DCI format 2D/C for TM10 corresponds to a higher-layer list of parameters:
· ….
· PDSCH starting symbol: one value N = {0 or reserved value (FFS),1,2,3,4 (only for system BW of <=10PRBs),PCFICH of serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling}
· In MBSFN subframe (according to the DCI-indicated MBSFN subframe configuration): min(2,N). Otherwise: N.

· By default: the starting position of PDSCH indicated by PCFICH of the serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling

· FFS whether some handling is needed for an indicated starting symbol earlier than the end of the PDCCH in the serving cell
· ….

The available decisions for TM10 are actually pretty clear with respect to TM10 operation. There is (dynamic) DCI signaling of the starting symbol available – or by default, if the signaling is not provided in the DCI, either the higher-layer configured value for x-scheduling or PCFICH otherwise is to be used. 

Observation: The TM10 decisions with respect to PDSCH starting symbol are equally applicable to PDCCH scheduling as well as EPDCCH scheduling. 

As a consequence, we don’t see to define any EPDCCH-specific behavior for the PDSCH TM10 starting symbol definition.

Proposal1: Do not specify any EPDCCH-specific behavior for the PDSCH TM10 starting symbol, as the TM10 starting symbol definition itself covers all the options already!
As a consequence the following should be agreed with respect to TM10 & EPDCCH starting symbol (reusing the wording from the RAN1#70bis decisions for “non-TM10” – and just indicating the changes here compared to the TM1-9 decision):

Suggestion for agreement:

· If the UE is not configured in TM10: 

· Per-cell higher layer signalling can be transmitted to indicate the OFDM starting symbol for any EPDCCH on that cell, and PDSCH on that cell scheduled by EPDCCH 

· if this signalling is not provided, the starting OFDM symbol of EPDCCH and PDSCH scheduled by EPDCCH is derived from PCFICH

· A single value of OFDM starting symbol is applicable to both EPDCCH sets (if 2 are configured)

· The PDSCH starting symbol scheduled by EPDCCH is given by the generic agreed TM10 behavior and independent of the higher layer OFDM starting symbol signalling for EPDCCH. 
3. SPS PDSCH with EPDCCH
The issue raised during RAN1#70bis was, what we should assume for the SPS PDSCH starting position in a subframe where the UE monitors EPDCCH.

Two cases can be distinguished here – the SPS has been either scheduled previously by PDCCH or EPDCCH: 

- SPS scheduled through PDCCH – in current subframe EPDCCH is monitored:

As the PDSCH starting position for TM1-9 is only given by EPDCCH starting position in case it is scheduled through it, based on the currently available decisions the UE would continue to use PCFICH for the SPS PDSCH in all the subframes it has been scheduled independently if in the current subframe EPDCCH is monitored or not (in that respect this is Rel. 8-10 behavior). From this point of view we don’t really seen the necessity to change this behavior.

- SPS scheduled through EPDCCH – in current subframe EPDCCH is monitored:

In this case we anyhow have the behavior for TM1-9 scheduled through EPDCCH given already. UE continues to use the EPDCCH starting position (as it has been scheduled by it) for all the SPS PDSCH occurrences. 

Also in this case, we don’t see any need to change or additionally clarify the PDSCH starting point behavior for TM1-9 in this respect compared to the available decisions in RAN1#70bis. 

Considering the discussions above we propose the following:

Proposal2: No SPS specific additional behavior definition is seen as needed.
4. Subframes in which starting symbol configuration may not be applicable
There has been only very limited on this issue in RAN1 – but the issue had been raised, that there might be subframes in which the UE e.g. is receiving paging or RACH information scheduled through CSS of PDCCH. 
Considering this case, from our point of view the already available decisions with respect to EPDCCH are sufficient here as such (no additional specification needed). PDSCH scheduled through CSS of PDCCH of course use the normal PDCCH behavior as such, i.e. using PCFICH. The decisions in RAN1#70bis are only applicable for PDSCH scheduled by EPDCCH. Thus, for any PDSCH transmissions not scheduled by EPDCCH (incl. PDCCH CSS in the same subframes) the PDCCH behavior is to be applied. 

The same should be applicable for PDSCH scheduled by EPDCCH as such. Although the paging scheduled by CSS of PDCCH might have a different starting position (based on PCFICH) compared to the PDSCH scheduled by USS on EPDCCH and EPDCCH itself. 
In case the configured starting point for EPDCCH is pointing to an OFDM symbol covered by PDCCH (CSS or USS), this is to be regarded as a configuration error from the network anyhow, and no additional error handling is seen as needed.
Therefore, we don’t think any specific rules need to be added and the starting symbol configuration for EPDCCH and the PDSCH scheduled by EPDCCH should be applicable to all the subframes where the UE is monitoring EPDCCH.
Proposal3: No subframe restrictions with respect to EPDCCH starting point behavior are seen as needed.
5. Conclusions
In this contribution, we discuss on the final details of EPDCCH starting symbol configuration and give the following recommendation:
· Proposal1: Do not specify any EPDCCH-specific behavior for the PDSCH TM10 starting symbol, as the TM10 starting symbol definition itself covers all the options already!
· Proposal2: No SPS specific additional behavior definition is seen as needed.
· Proposal3: No subframe restrictions with respect to EPDCCH starting point behavior are seen as needed.
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