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1. Introduction

At RAN1#70 the following was agreed:

Agreement:

- When a UE detects its DL assignment defining a PDSCH allocation which overlaps with the PRB pair(s) containing its DL assignment, the UE shall assume that the PDSCH scheduled by its DL assignment is rate-matched around the PRB pair(s) containing its DL assignment. In addition, the UE shall assume that the PDSCH scheduled by its DL assignment is not mapped to that PRB pair(s) containing its DL assignment on any layer.
A consequence of this agreement is that, since the number of PRBs of a PDSCH allocation is effectively reduced when overlapping with PRB pairs containing the scheduling EPDCCH, a discrepancy on the allocated number of PRBs arises in the determination of TBS. The problem was addressed in [1]. In this paper we discuss the problem and give our view on possible solutions.

2. Clarification of TBS determination procedure

In the current specification the UE shall first calculate the total number of allocated PRBs, denoted by 
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, based on the PRB resource allocation contained in the downlink assignment then follow the procedure provided according to

· If the transport block is transmitted in DwPTS of the special subframe in frame structure, the TBS is determined by using 
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 as the column indicator in the TBS Table 7.1.7.2.1-1 in [2].

· Otherwise, the TBS is determined by using 
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 as the column indicator in the TBS Table 7.1.7.2.1-1 in [2].

The interpretation of what the number of allocated PRB pairs is set to when scheduled via EPDCCH could be the number given by the downlink assignment or the effective number taking rate-matching around EPDCCH into account. As indicated in [1] the natural way may be the former but clearly the procedure is subject to interpretation so a clarification is needed. Therefore we propose:

Proposal: Clarify the TBS determination procedure for PDSCH scheduled by EPDCCH in the specification.

3. Peak rate support when scheduled by EPDCCH

The problem raised by [1], with MCS and PRB combinations rendered useless due to high code rates when following the procedure based on the assigned number of PRBs, is solved in [1] by adjusting the table look-up with an offset equal to the number PRB pairs being rate-matched around. This is a straight-forward solution with limited specification impact. 

A consequence is however that peak rate is not supported in the specification for PDSCH transmissions scheduled by EPDCCH, since the highest TBS entries are made unavailable (it becomes impossible to schedule the full bandwidth with EPDCCH).  Moreover, one can argue that with the introduction of EPDCCH, a smaller legacy control region is required to sustain needed control channel capacity in most scenarios, since data resources are made available in time domain on the other hand with increased used resources in frequency domain. It is of utmost importance that the peak rate is supported for PDSCH in disregard of which control channel it is scheduled from.

Proposal: Ensure that the LTE peak rate is supported for PDSCH scheduled by EPDCCH in Release 11.

The problem discussed typically arises when the number of rate-matched EPDCCH PRBs is large relative the PDSCH allocation, which may be an avoidable case for small system bandwidths and for large CFI values. A solution to this is the proposal [1] in conjunction with a condition when it is applied, e.g., for certain system bandwidths or high ratios of rate matched PRB pairs versus nominal allocation. Another possible condition is certain values of the CFI or higher layer configured PDSCH start symbol value to address the migration of control channel capacity from PDCCH to EPDCCH. Hence, we propose:

Proposal: Adopt the solution in [1] in conjunction with a condition when it is applied, such as the RB allocation size or PDSCH starting symbol value. 

4. Conclusion

Based on the above discussion we conclude the following:

Proposal: Clarify the TBS determination procedure for PDSCH scheduled by EPDCCH in the specification.

Proposal: Make sure that peak rate is supported for PDSCH scheduled by EPDCCH in Release 11.

Proposal: Adopt the solution in [1] in conjunction with a condition when it is applied, such as the RB allocation size or PDSCH starting symbol value. 
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