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1. Introduction
In RAN1#61 meeting, a way forward was agreed in [1] regarding the multiplexing Un DL data and DL grant, and agreements in this WF are as follows:
· The second slot of an 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 an 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.

According to the agreements, the number of available REs for Un-PDSCH is decreased at specific PRB pair which includes R-PDCCH to the first slot. So in order to get suitable transport block size (TBS), the modified rule to set the TBS table column indicator in TS36.213[2] might be needed. This contribution proposes a general rule for determination of TBS when the number of REs for R-PDSCH is decreased by R-PDCCH. 
2. Discussions
NPRB determination in TS36.213
In TS36.213 [2], the TBS table (Table 7.1.7.2.1-1 in [2]) column indicator NPRB for DwPTS case is defined as follows:
· Set N’PRB to the total number of allocated PRBs
· If the transport block is transmitted in DwPTS of the special subframe in frame structure type 2, then 

· Set the Table 7.1.7.2.1-1 column indicator 
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· else, set the Table 7.1.7.2.1-1 column indicator 
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This rule is to get suitable TBS considering the number of available PDSCH REs which is decreased when transport block is transmitted in DwPTS.

Possible frame structure for relay backhaul link
Figure 1 shows an example of relay backhaul frame structure which is based on agreements in RAN#61. 
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Figure 1. An example of relay backhaul frame structure
As shown in Figure 1, the number of OFDM symbols for Un PDSCH decreased from 11 to 7 when R-PDCCH (DL grant) is transmitted in the first slot. So TBS (which is needed practically) may not be suitable in the column (indicated by NPRB) of Table 7.1.7.2.1-1 in [2]. In order to select more appropriate TBS in relay backhaul, the new NPRB setting rule considering available RBs or REs for Un PDSCH is needed.
Modified NPRB considering R-PDCCH
The R-PDCCH may be transmitted in the first slot of specific PRB pair(s) and so it is reasonable that the PRB pair including a combination of R-PDCCH and Un PDSCH is just considered. In that sense, this contribution proposes the formula to set a new column indicator of Table 7.1.7.2.1-1 in [2] as follows:
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In the above formula, scaling factor 
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 means the portion of R-PDCCH in the corresponding PRB pair, for example, the 
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 can be set by 4/11 or 4/12 in normal CP case and 3/10 or 3/11 in extended CP case. 
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Figure 2. An example of Un frame

Figure 2 shows an example of Un configuration for calculation of the TBS table column indicator. We assume 3 PDCCH symbols,
[image: image9.wmf]3

RPDCCH

PRB

N

-

=

, 
[image: image10.wmf]5

signaled

PRB

N

=

. Then the column indicator 
[image: image11.wmf]PRB

N

 calculated by proposed formula is as follow:
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Generalized format of NPRB setting

In addition to R-PDCCH, additional components which are allocated in Un PDSCH region might be considered. For example, in the DL timing case 3, the last symbol cannot be used for Un PDSCH because of Tx/Rx switching time. To consider such components, the formula described above can be generalized as follow:
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In this formula, index “i” means i-th component which affects the number of REs for Un PDSCH. If DL timing case 3 is added in Figure 2, the column indicator 
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3. Conclusion

We have discussed the TBS determination in relay backhaul link. Considering all of the aspects mentioned above we propose the followings;
Proposal 1: For selection of appropriate TBS, the number of effective PRB pairs should be considered to column indicator of TBS table.
Proposal 2: The proposed TBS table column indicator NPRB for Un link might be defined as follows:
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4. Harmonized Way Forward [3]
During RAN1 #63, the WF for Un TBS determination was made by some companies. This simple format is similar to that of DwPTS TBS determination. If this formula is used for relay backhaul link TBS determination, we should select RUn carefully considering components which affect the number of REs for Un PDSCH.
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         - the exact value is FFS
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