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Discussion
1
Introduction
In RAN1 #68 meeting, it was agreed that ePDCCH messages span both slots with large TBS restrictions in order to relax PDSCH processing time at a UE receiver and the following agreements were captured in RAN1 chairman’s note.

Agreements: 

· E-PDCCH messages span both first and second slots with a restriction on the maximum number of TrCH bits receivable in a TTI (to allow a relaxation of the processing requirements for the UE). 

· Details of how and when to restrict the maximum number of TrCH bits receivable in a TTI are FFS (for example when RTT > 100us (FFS) or according to UE capability (FFS))

· Multiplexing of PDSCH and ePDCCH within a PRB pair is not permitted

In this contribution, we discuss on the conditions for TBS restriction which may result in least system performance impact while relaxing PDSCH precessing time for a UE receiver.

2
Conditions for TBS Restriction
The large TBS restriction is agreed as the ePDCCH transmission is allowed in the second slot for PDSCH transmission so that the PDSCH processing time is reduced at least 0.5ms as compared with legacy PDCCH and R-PDCCH since the ePDCCH decoding is started at the end of the subframe. Considering that 2.33ms has been guaranteed for PDSCH processing with largest timing advance value (i.e., 0.67ms), the 0.5ms processing time loss could be significant from UE receiver implementation perspective, thus restricting large TBS may relax the tight decoding processing time [1]-[3].

Since the restriction of large TBS sizes directly degrades peak data rate for the UE, the conditions for large TBS restriction needs to be selected with minimum performance impacts. In general, large timing advance value is used for the UE having long propagation delay which implies that the geometry of the UE is most likely low due to the pathloss and inter-cell interference. Given that a UE configured with a large timing advance typically experiences low geometry channel condition, no system and/or UE throughput loss is expected for the large TBS restriction if the large TBSs are restricted only for the UE having relatively large timing advance. In addition, a UE configured with a small timing advance is capable to decode large TBS as its processing time is longer. Therefore, the large TBS restriction according to timing advance value seems to be appropriate as its peak throughput performance degradation could be negligible while PDSCH processing time can be relaxed at the same time.
Proposal-1: the maximum receivable TBS size is defined as a function of timing advance value.
In Rel-10, a DCI for PDSCH is restricted to the first slot in order to guarantee PDSCH processing time without any TBS restriction in R-PDCCH design. As an ePDCCH spans additional 0.5ms in time domain as compared with R-PDCCH, if timing advance value is smaller than 0.17ms which is 0.5ms smaller than the maximum timing advance value, the available PDSCH decoding processing time is the same as R-PDCCH with maximum timing advance. Therefore, as it is proved in previous releases that all TBS is supportable within 2.33ms, no TBS restriction is required if the timing advance value is less than 0.17ms.
Proposal-2: no TBS restriction if timing advance value is less than 0.17ms (TTA <0.17ms)
If aperiodic CSI reporting is triggered in the uplink grant with PDSCH transmission in the subframe n, a UE needs to process PDSCH to transmit HARQ_ACK as well as CQI/PMI/RI in the uplink subframe n+4. From a UE receiver viewpoint, the additional processing for CSI reporting could be a burden especially for the PMI reporting with large codebook size. Therefore, the impact of aperiodic CSI reporting should be investigated in line with TBS restriction.
Proposal-3: RAN1 further investigate on the impact of aperiodic CSI reporting processing time.
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Conclusions

In this contribution, we discussed the conditions for the large TBS restriction in order to relax PDSCH processing time when ePDCCH is used. From the discussions, we propose followings:
Proposal-1: the maximum receivable TBS size is defined as a function of timing advance value.

Proposal-2: no TBS restriction if timing advance value is less than 0.17ms (TTA <0.17ms)
Proposal-3: RAN1 investigate on the impact of aperiodic CSI reporting processing time.
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