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1  Introduction
After last meeting, one remaining open issue is the reserved DMRS antenna ports for non-interleaved R-PDCCH, there are six solutions in all:
1) Always assume 12 REs reserved for R-PDCCH mapping;
2) 1-bit higher layer signaling is used to indicate whether antenna ports {7, 8} or {7, 8, 9, 10} are reserved (not used) in the first slot of R-PDCCH RB pairs used for R-PDCCH transmission;
3) Assume 6 REs reserved for R-PDCCH mapping when min (DeNB Tx, RN Rx) <=2, otherwise reserve 12REs;
4) Assume 6 REs reserved for R-PDCCH mapping when max (CRS, CSI-RS) <=2, otherwise reserve 12 REs[1];
5) Distinguish between 6 and 12 reserved DMRS-REs/slot based on the maximum number of layers indicated by the relay node as part of the category/capability. This parameter can be adapted to additionally consider the number of Tx antennas at the eNB and the actual channel rank[2];
6) Distinguish between 6 and 12 reserved DMRS-REs/slot based on the PMI, if the PMI is related to the layer 4 transmission, 12REs are assumed; otherwise, 6 REs are reserved.

In this contribution, the six solutions above mentioned are discussed in detail.
2  Discussion

2.1  Solution 1
Solution 1 always assume 12 REs are reserved. The advantage is saving of signaling while the disadvantage is resource waste when the transmission rank of Un uplink is less than 4.
2.2  Solution 2
Solution 2 uses 1 bit RRC signaling to indicate whether 6 REs or 12 REs are reserved. The advantage is no resource waste and the disadvantage is cost of RRC signaling.
2.3  Solution 3

Solution 3 is a compromise between Solution 1 and Solution 2. It is a kind of implicit signaling of the reserved REs for DMRS. The metric is min (DeNB Tx, RN Rx). However, the antenna numbers of the eNB and RN are just the max limit of the eNB and RN’s capability, which can not reflect the real-time channel condition of the Un link.
2.4  Solution 4

Solution 4 is also an implicit signaling method. Its metric is max (CRS, CSI-RS). The CRS is configure by the eNB, and is related to the actual Un transmission rank. The CSI-RS is for measurement of the Un link, and is always assumed the maximum resource usage. Consequently, if max(CRS,CSI-RS) is adopted as the metric, the CSI-RS herein means the actual antenna port(s) used for transmission. As can be seen, Solution 4 can reflect the transmission rank of the Un link accurately and frequently.
2.5  Solution 5

Solution 5 proposes to determine the DMRS ports according to the RN’s capability. For the Un link, the RN is the bottleneck, so the Un transmission is limited by the RN to a large degree. However, it also needs explicit or implicit signaling at the RN’s capability field, so from the perspective of resource cost, there is no difference from other solutions. At the same time, the RN capability report will be triggered semi-statically, it can not reflect the real-time Un link channel condition.
2.6  Solution 6

Solution 6 is also a kind of implicit signaling. The PMI is one element in the DCI format, and the bearer of the DCI format is the R-PDCCH, so here comes the egg-chicken problem, because the determination for the reservation of the DMRS is for the R-PDCCH mapping. Another problem of Solution 6 is about TM 9. According to 36.213, the precoding matrix for TM 9’s Up to 8 layer transmission is the entity matrix, and there is no PMI field in the related DCI format(DCI format 2C), so if the Un is configured in TM 9, it can’t decide the reserved DMRS by the PMI. Consequently, it is not suitable to determine the reserved DMRS ports according to the PMI.
3  Conclusion

In a word, Solution 4 can decide the reserved DMRS ports number by an implicit signaling without RRC signaling, and can reflect the Un channel condition accurately and frequently, so our preference is Solution 4:
Assume 6 REs reserved for R-PDCCH mapping when max (CRS, CSI-RS) <=2, otherwise reserve 12 REs;
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