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1. Introduction
In the RAN1#68 meeting, the following agreement had been reached as a result of harmonization of DL assignment placement discussion on whether to place it only in the first slot or span both first and second slots [1]. However, the details of how and when to restrict the maximum number of TrCH bits receivable in a TTI are still FFS. Hence for the completion of this issue we propose a couple of relevant approaches with aligned to the agreement.
Agreements in RAN1#68: 

· 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
2. Maximum TBS restriction

One fundamental issue in restricting the maximum TBS is that the maximum receivable TBS is dependent of the UE implementation. Even with the same UE category and the same TA value, the maximum TBS may be different depending on how to implement the PDSCH decoding and the following UL ACK/NACK transmission at UE. Furthermore, the eNB is not guaranteed to have the TA value synchronized with each UE because the TA value currently used by a UE is an accumulation of multiple TA commands (by eNB) some of which may be lost during the accumulation.

Considering this issue, one straightforward way is to let such a questioned UE report its capability, i.e. maximum receivable TBS in a TTI in that UE perspective. Then eNB shall refer to the reported value when scheduling the UE in next time. One major merit of this approach is that the most optimized decision can be made for that UE given that UE precisely calculates the maximum TBS size based on its capability, TA and etc. However, it requires some changes in the feedback signaling format to contain those value (e.g. TA) or introduction of new reporting procedures. By using a new higher-layer signaling format, the maximum receivable TBS can be explicitly reported. Alternatively, the UE can perform an implicit report by decreasing the reported CQI such that the TBS does not exceed the maximum receivable value if the report MCS is used by the eNB. 
Another issue is whether to restrict the maximum TBS in all the PDSCH transmissions. Even when the restriction is needed due to a high TA value, sufficient PDSCH processing time may be allowed in some PDSCH transmissions. One example is the ACK/NACK repetition configuration. In this case, the first UL ACK/NACK transmission will suffer from lack of PDSCH decoding time if the assigned TBS exceeds the maximum receivable level, but the subsequent UL ACK/NACK can be generated without any problem because at least additional 1 ms is provided for PDSCH decoding. Another example is PDSCH transmissions in some TDD subframes whose UL ACK/NACK is transmitted in a UL subframe which appears after a sufficient decoding time. For example, in TDD UL/DL configuration 1, PDSCH transmitted in subframe #0 and #1 is acknowledged in subframe #7 and enough decoding time is allowed in this case even though TA is set to a very high value. It is preferred not to restrict the TBS in such cases in order to avoid unnecessary TBS restriction. 
In above-mentioned cases, it shall be required to define UE and/or eNB procedure additionally. If UE receives non-decodable TBS PDSCH, UE can perform one of the following two options for the UE procedure related to UL ACK/NACK transmission:
· Option 1) In case that UE stores the received signal after limited processing, for example, with a reduction Turbo decoding iteration number, UE shall response as NACK meaning that UE successfully detects the DL assignment and the soft buffer is not flushed. eNB can take this stored signal into consideration in scheduling the subsequent retransmissions. So NACK transmission with flushing operation should be prohibited in this case.
· Option 2) In case that UE discards the non-decodable TBS PDSCH, UE shall response as DTX meaning that the corresponding PDSCH signal is not stored in the soft buffer. It implies that UE will do nothing regarding PDSCH decoding with non-decodable TBS and eNB will treat this case similarly to the case where UE misses the DL assignment.
As the eNB and UE have an aligned understanding on the UE procedure, the related operation needs to be clearly described according to the selection between the two options. Regarding the first option, UE can perform the following two procedures depending on whether or not to be aware of PDSCH scheduling in next subframe.
· UE assumes that eNB shall not schedule subsequent PDSCH in next subframe. So UE always decodes PDSCH until next subframe time even though non-decodable TBS is received. Of course eNB should not schedule PDSCH subsequently to guarantee UE PDSCH decoding time.
· UE decodes PDSCH partially in a given timeframe (one subframe), thereafter if UE realizes next subframe time is also available (due to no PDSCH scheduling in next subframe), resume decoding of the remaining part of PDSCH. In this case eNB don’t need to follow a certain rule as in previous case.
In any case, if the PDSCH is decoded successfully eventually, UE can transmit ACK after the NACK transmission when an ACK/NACK resource is provided (e.g., when UE is configured with ACK/NACK repetition or when UE receives a dummy DL assignment having the same HARQ process ID).
3. Conclusion

· Proposal#1: UE reports the maximum receivable TBS in consideration the current TA value and its implementation. It is possible to employ either an explicit report based on a new high-layer signaling or an implicit report based on the existing CSI reporting mechanism. 
· Proposal#2: The TBS is not restricted for the PDSCH transmissions for which enough PDSCH decoding time is allowed. 
______________________________________________________________________
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