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1. Introduction
There have been several decisions on R-PDCCH transmission in recent meetings. One conclusion was that DL grant is transmitted in the first slot and UL grant is transmitted in the second slot as exemplified in Figure 1. As it is agreed that R-PDCCH starts at OFDM symbol #3 (the forth symbol) to allow enough time for RN to transmit its PDCCH and transit to the reception mode, the number of symbols available for DL grant is smaller than that of UL grant. During RAN1#61, it was proposed to adjust the slot boundary to cope with this unbalance but the conclusion was to keep the currently existing slot boundary for the R-PDCCH transmission [1].
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Figure 1. OFDM symbols available for DL and UL grants in a Un DL subframe.

On the other hand, the discussion on CSI-RS transmission pattern is currently on-going. As a RN that is configured to use DM RS for (R-)PDSCH should be able to receive CSI-RS for PMI/CQI/RI report, the RN cannot receive any information signal at a RE which is used for CSI-RS transmission. This raises an issue that the number of REs available for R-PDCCH transmission should be decreased if a RN is receiving CSI-RS.
This contribution provides LGE’s view on the impact of CSI-RS transmission on the R-PDCCH transmission.

2. Discussions
Table 1 compares the number of REs available for Un link data transmission in the first and second slots. We consider 4 port CRS and 4 port DM RS for an example of the RS overhead assumption. This table shows the number of available REs in each slot when there is no CSI-RS transmission, and we can easily observe that the number of available REs is almost twice in the second slot. 
Table 1. The number of REs available in the first and second slots in a PRB pair under 4 port CRS + 4 port DM RS.
	
	First slot
	Second slot
	Ratio

	Normal CP case
	32
	60
	1:1.875


Considering that the CSI-RS can consume up to 8 REs in a PRB pair, a natural way to balance the number of REs in the two slots is to limit the CSI-RS transmission to the second slot. Once CSI-RS is transmitted in the first slot of a Un DL subframe, the number of REs available for DL grant may not be enough for reliable R-PDCCH transmission and, to compensate the reduction in the available REs, REs in another PRB pair should be consumed in some cases. We note that this restriction in CSI-RS transmission will be more beneficial if additional RE muting is done to facilitate the inter-cell CSI-RS measurement. In order to allow this operational restriction, CSI-RS should be designed such that it includes at least one CSI-RS transmission pattern which uses the REs in the second slot only.
3. Conclusion
We have discussed about the CSI-RS transmission issue in Un DL subframes where some inbalance was observed between the number of REs available for DL and UL grants. In order to guarantee the number of REs avilable for DL grant, the following was proposed:
Proposal: A RN receives CSI-RS in the second slot if CSI-RS transmission is configured.
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