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1 Introduction

After the last meeting the following email reflector discussions, one remaining open issue is how to account for DMRS for R-PDCCH mapping. Three solutions were proposed:

· Use RRC signalling to configure the reserved DMRS for R-PDCCH mapping.
· Always assume the maximum (eight antenna ports) for reserving REs for DMRS

· Use the existing signalling to determine which REs are reserved for the DMRS

 In this contribution, solutions for reserving DMRS for R-PDCCH mapping without additional RRC signalling are discussed.

2 Discussion
2.1 Reserved DMRS assumption for R-PDCCH mapping without additional RRC signalling
In [1], it was proposed to use additional RRC signalling for configuring DMRS. This solution is the most flexible and minimizes overhead. However it has several problems: first, during RRC reconfiguration, there is a time ambiguity, similar to the already discussed issue of search space reconfiguration. This information loss has bad consequences since it affects the control channel detection reliability. Furthermore, if the RN does not successfully detect the R-PDCCH, it potentially affects more than one UE. Blind detection is a possible solution, but with the maximum allowed number of blind detections [2], is not feasible. In addition, no existing RRC signalling can be reused: a new one has to be defined
Schemes without additional RRC signalling are preferable. Several options are possible:
1) Always assume 12 REs reserved for R-PDCCH mapping. The maximum number of DMRS antenna ports is always assumed. This is similar to the assumptions for Rel-8 CRS configuration. When8 DMRS antenna ports are configured, no resource is wasted. However, when 4 DMRS antenna ports are configured, 6 REs are wasted. 

2) Assume 6 REs reserved for R-PDCCH mapping when min (DeNB Tx, RN Rx) <=2, otherwise reserve 12REs. This scheme reduces the waste of 1) for some configurations. However, there is no existing mechanism for the eNB to exactly know how many RX antennas the RN can support. 3) Assume 6 REs reserved for R-PDCCH mapping when max (CRS, CSI_RS) <=2, otherwise reserve 12 REs. CSI_RS antenna ports number is based on the existing CSI-RS configuration. With this scheme, the RN can derive the DMRS configuration without additional signalling. 4) Assume 6 REs reserved for R-PDCCH mapping when max (CRS, DMRS) <=2, otherwise 12 REs reserved [3]. This scheme was proposed in the email discussion. CRS is the number of CRS antenna ports configured by donor eNB, and DMRS is the number of DMRS antenna ports determined by the supported number of layers in the RN capability reporting and CSI-RS antenna ports. However, it is not clearly described how to do the determination: unlike for the number of CSI-RS ports, there is no existing mechanism to derive the number of DMRS ports.
Scheme 1 is the simplest, but sometimes results in some efficiency loss. Scheme 2 needs additional specification work. Scheme 3 does not need additional signaling and keeps high flexibility. Scheme 4 would require additional work to obtain a determination of the number of DMRS ports. Thus, scheme 3 is preferred.
Table 1 summarizes the pros and cons of each scheme.
Table1 Reserved REs for R-PDCCH mapping without additional RRC signaling
	
	Scheme1

Always 12 REs 
	Scheme2

If min (DeNB Tx, RN Rx) <=2, 6REs, otherwise 12REs.
	Scheme3
If max (CRS, CSI_RS) <=2, otherwise 12REs.
	Scheme4
If max (CRS, DMRS) ports<=2, otherwise 12REs.

	Pros
	Reuse Rel-8;

Without additional signaling
	Without additional signaling
	Without additional signaling
	Without additional signaling

	Cons
	Efficiency loss 
	Existing Spec does not support RN Rx reporting
	X
	DMRS determination is not specified


3 Conclusions
The DMRS antenna ports assumption for R-PDCCH should be based on without additional RRC signalling method. Our preferred proposal is the following:

· Assume 6 REs reserved for R-PDCCH mapping when max (CRS, CSI_RS) <=2, otherwise reserve 12 REs.

In any case, it seems that the use of additional RRC signalling is not necessary. Thus, our second preference is to always assume that the maximum number of DMRS antenna ports is configured.
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