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1   Introduction
We have expressed our views regarding sPDCCH multiplexing with sPDSCH in the email discussion [90-08]. In this contribution, we elaborate on usage of unutilized sPDCCH resources for sPDSCH. 

2   Discussion

There have been proposals on how to utilize the unused control resources for sPDSCH during the email discussion [90-08] including schemes based on implicit and explicit indication of unused control resources. As discussed in our previous contribution [1], each of the schemes come with their own trade-offs e.g., with respect to control candidate placements or with relatively coarse control resource quantization granularity to avoid overhead of a large number of bits for signaling unused control resources in a DL grant in a 2OS-based DL sTTI where control overhead is important to be efficiently managed. 
In our view, depending on the resource allocation and sPDCCH configuration, similar approach as EPDCCH
 can be considered as baseline and may perform nearly as good as other alternatives without additional limitations/ovehead and specification efforts. However, a better understanding of relative merits between different alternatives for resource reuse can be achieved only after decisions related to resource allocation mechanism and granularity as well as to sCCE aspects of sPDCCH are made. So, we suggest: 

  Proposal 1: Resource utilization mechanisms to take advantage of unused sPDCCH resources should be discussed after RAN1 agrees on sPDSCH resource granularity and allocation mechanisms and also sCCE mapping details of sPDCCH.

We prefer the reuse to be a configurable feature (e.g., eNB may configure the reuse feature when the load of sTTI UEs is large enough that such reuse becomes essential considering its associated control overhead). If not configured, sPDSCH is not mapped to any RBs carrying an sPDCCH associated with the sPDSCH, similar to EPDCCH. If the sDCI containing sPDCCH RB-sets of co-scheduled UEs do not overlap or minimally overlap, the explicit indication is not useful.

Proposal 2: Resource utilization mechanisms to take advantage of unused sPDCCH resources should be configurable.

Observation 1: Explicit resource utilization mechanisms to take advantage of unused sPDCCH resources is not efficient when the sDCI containing sPDCCH RB-sets of co-scheduled UEs do not overlap or minimally overlap or when only a single UE is scheduled in an sTTI.
In our view, any reuse mechanism should at least work well when there is a single UE in the sTTI; otherwise depending on the size of the sPDCCH RB-set(s), and unused sPDCCH resource indication mechanism (e.g., individual or group of sCCE/sREG/sPDCCH candidate/sPDDCH-RB set indication), significant resource wastage may occur in case the RBs belonging to the sPDCCH RB-set(s) cannot be allocated to that UE for data transmission. 

Proposal 3: Any resource utilization mechanisms to take advantage of unused sPDCCH resources should not lead to non-allocable resources when there is a single UE in the sTTI being served.
One simple way of fulfilling proposal 3’s goal is to rate match around UE’s own detected sDCI, and have that option as one possibility for indication in any dynamic and explicit reuse mechanism. 

Proposal 4: A resource utilization mechanism to take advantage of unused sPDCCH resources should have rate matching around its own sDCI as one possibility for indication.
During the email discussion, there were proposals to group sCCEs depending on detected sDCI and then indicate the unused sCCE groups. In our view, if any sCCE grouping scheme is to be supported, to simplify the specification efforts, we prefer to have a grouping scheme not dependent on detected sDCI such that specification of the sCCE grouping behavior for every combination of AL and number of sCCEs in a sPDCCH-RB set is not required.
Proposal 5: If sCCE-grouping is to be supported for signalling unused sPDCCH resources, the groups are predetermined, and not dependent on detected sDCI.
3 Conclusions

We have made the following proposals and observation regarding usage of unutilized sPDCCH resources for sPDSCH:

Observation 1: Explicit resource utilization mechanisms to take advantage of unused sPDCCH resources is not efficient when the sDCI containing sPDCCH RB-sets of co-scheduled UEs do not overlap or minimally overlap or when only a single UE is scheduled in an sTTI.
 Proposal 1: Resource utilization mechanisms to take advantage of unused sPDCCH resources should be discussed after RAN1 agrees on sPDSCH resource granularity and allocation mechanisms and also sCCE mapping details of sPDCCH.

Proposal 2: Resource utilization mechanisms to take advantage of unused sPDCCH resources should be configurable.
Proposal 3: Any resource utilization mechanisms to take advantage of unused sPDCCH resources should not lead to non-allocable resources when there is a single UE in the sTTI being served.
Proposal 4: A resource utilization mechanism to take advantage of unused sPDCCH resources should have rate matching around its own sDCI as one possibility for indication.

Proposal 5: If sCCE-grouping is to be supported for signalling unused sPDCCH resources, the groups are predetermined, and not dependent on detected sDCI.
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� "PDSCH is not mapped to any physical resource-block pair(s) carrying an EPDCCH associated with the PDSCH." [36.211].






