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1. Introduction
In RAN1#61, it was agreed to multiplex Un DL data in the second slot of a R-PDCCH PRB pair  as follows [1]:

· The second slot of a R-PDCCH PRB pair can be allocated to data channel for a RN receiving at least part of DL grant in the first slot of the PRB pair.

· If the RN receives a resource allocation which overlaps a PRB pair in which a DL grant is detected in the first slot, the RN assumes there is PDSCH data transmission for it in the second slot of that PRB pair. 

· Otherwise the RN assumes no data transmission for it in the second slot of that PRB pair. 

· i.e. no change to DCI formats


· For a R-PDCCH PRB pair where RN detects at least part of DL grant in the first slot, RN shall assume the first slot of the R-PDCCH PRB pair is not used for data transmission. 

The operation captured in the above agreement seems to be enough for resource allocation type 1 and 2 where the resource assignment granularity is one PRB pair. However, in case of resource allocation type 0 (i.e., the RBG-based allocation), further clarification is needed in order to enable each RN to figure out the usage of the first and second slot.

This contribution provides some discussions on the resource assignment in Un DL, focusing on resource allocation type 0. We note that the discussions in this contribution is based on non-interleaved R-PDCCH.
2. Discussions
Figure 1 shows an example of RBG-based resource allocation in Un DL. One RBG is assumed to consist of 4 PRB pairs. If no DL grant is detected in a RBG (RBG #m), the interpretation of the RA bit is straightforward – RA bit set to 0 means that there is no data transmission in that RBG and RA bit set to 1 means that the whole resources are allocated to that RN’s data transmission.

Now, let us assume that the RN detects its DL grant in another RBG (RBG #n). We assume that the DL grant is transmitted in the first slot of the first PRB pair (PRB #n_01). According to the agreement captured in the previous section, in a PRB pair in which a DL grant is detected
· RN assumes data transmission in the second slot of that PRB pair if the PRB pair is allocated to it (i.e., RA is set to 1).

· Otherwise (i.e., RA is set to 0), RN assumes no data transmission in the second slot of that PRB pair.

This implies that no data is transmitted in PRB #n_02 if RA=0 and data is transmitted in PRB #n_02 if RA=1 as depicted in Figure 1. 
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Figure 1. Resource assignment type 0 in a Un DL subframe.

From Figure 1, we can observe that the agreement made in RAN1#61 alone is not enough to describe the RN’s operation in case of resource allocation type 0. This is because, as shown in Figure 1, the usage of PRB #n_11 ~ #n_32, the PRB pairs other than the R-PDCCH PRB pair, is not determined directly from the agreement. This implies that additional clarification is needed for clear description of the resource assignment. We note that no additional signaling is allowed to indicate the usage of the concerned resources by the agreement.
We can consider two alternatives on the usage of the PRB pairs that are in the same RBG as the detected DL grant but do not contain that DL grant. Alt 1is to determine the usage of the concerned resources according to the RA bit setting and Alt 2 is to use the concerned resources for data transmission regardless of RA bit. Figure 2 depicts the two alternatives.
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Alt 1can be considered as a result of a natural interpretation of the RA bit; the whole RBG is not used for data transmission if the RA bit is set to 0. However, it has a drawback that the PRB pairs other than the R-PDCCH PRB cannot be used for data transmission if UL grant follows the DL grant. Noting that one of the main motivation of non-interleaved R-PDCCH is to exploit the frequency selective scheduling gain, this means that, if UL grant follows DL grant, a RBG which is so preferable to transmit R-PDCCH cannot be allocated to the data transmission targeting that RN. It is obvious that this unnecessary scheduling restriction will lead to inefficient resource utilization in Un DL.
On the other hand, Alt 2 is in line with the motivation of frequency selective scheduling. Selecting a RBG for R-PDCCH transmission naturally means that the channel response of that RBG is relatively better than that of the other RBGs. Thus, it is preferable that RN employs Alt 2, i.e., it always assumes that eNB transmits data in the PRB pairs other than the R-PDCCH PRB pair within a RBG where a DL grant is transmitted.
3. Conclusion
We have discussed about how to interpret the resource assignment in case of resource allocation type 0. Between the two alternatives deemed in this contribution, it seems beneficial from the viewpoint of the frequency selective scheduling to employ Alt 2 which can be summarized as follows:
Proposal: If a RN detects a DL grant with resource allocation type 0, it assumes that, in the RBG including the DL grant, the PRBs that do not contain the DL/UL grant are used for data transmission for it.
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