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Introduction
In RAN1#68, the following agreement was reached on the multiplexing between PDSCH and ePDCCH:

· 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))
Because ePDCCH messages span both first and second slots, and DM-RS is used for demodulation, the decoding of the  ePDCCH messages can start only after the end of the TTI. This leaves less time budget for PDSCH decoding compared to Rel-10, where PDCCH messages are transmitted in the first 3 OFDM symbols within a TTI. Therefore, it was proposed to have a certain restriction on the maximum number of TrCH bits to relax the processing requirements for the UE.

In this contribution, we discuss different ways of applying constraint and provide our recommendation. 
Discussion
Different options have been discussed in terms of how to apply a constraint on TrCH bits [1]-[8], including:
· Signalling of UE capability

· Using TA accumulation at the eNB to estimate RTT

· Having UE report RTT

· UE skips decoding when the number of TrCH bits exceeds a threshold

· UE reports maximum supported TBS based on capability and TA/RTT

Currently LTE supports cell radius up to 100 km, which translates into 667us RTT. Generally speaking, there is no need to limit the maximum number of TrCH bits when the RTT is small, e.g. when RTT <= 100 us (15 km cell radius). This condition holds in majority of the deployment scenarios. Therefore, the constraint should not be applied in these cases to avoid unnecessary impact on performance. Simply defining the constraint as UE capability that is generally applied in all scenarios is not recommended.
Proposal 1: No constraint should be applied when the RTT is relatively small (e.g. <= 100 us).
For the limited scenarios when the RTT is large, large propagation loss is expected with large distance between the UE and the eNB. This results in lower SINR, thus small possibility for the UE to be able to achieve peak data rate or use high MCS. Therefore the constraint is only useful for limited number of UEs in limited scenarios. Given this, the mechanism for adding constraint should be kept as simple as possible, and additional overhead should be minimized.
The UE always has perfect knowledge of the TA value. Similar to the current behavior of skipping decoding when the code rate of the initial transmission is larger than 0.93, the UE may transmit NACK when the TA is larger than a threshold and the number of TrCH bits exceeds a threshold. Different from the case when the code rate of the initial transmission is larger than 0.93, the UE does not skip decoding here. The reason is that if the UE can skip decoding based on the TA value and TrBlk size, the UE would never decode the block regardless of how many retransmissions were received. The preferred behavior is that the UE always performs decoding, but if the TA and the number of TrCH bits of a transmission both exceed respective thresholds, it may transmit NACK if it cannot complete the decoding in time. If after completing the decoding, the packet is successfully received, it can send ACK for the next HARQ retransmission. It may result in some unnecessary HARQ retransmissions, but HARQ procedure is not affected and can operate normally.
Since a simple mechanism is preferred, it is desirable to have a single TA threshold. For a UE with TA below the threshold, the UE should be able to handle the maximum number of TrCH bits defined for its corresponding category. For a UE with TA above the threshold, the threshold on the number of TrCH bits for transmitting NACK can be scaled down from the maximum number of TrCH bits with a simple rule (e.g. as proposed in [5]). The scaling factor should take into account the maximum RTT supported.
Proposal 2: If the TA and the number of TrCH bits of a transmission both exceed respective thresholds, the UE may transmit NACK if it is an initial transmission, or transmit the HARQ-ACK corresponding to the previous HARQ transmission if it is a retransmission. Exact values of the thresholds are FFS.
At the eNB, there may or may not be a need to have special handling, for the following reasons:

· For most of the deployment scenarios, the cell radius is sufficiently small (<= 15 km), and no constraint is necessary.
· When the RTT for a UE is large, the eNB could simply rely on the closed loop adjustment for MCS scheduling when the UE sends NACK back.
If for any reason, the eNB would want to have special handling for the UEs with large RTT, the existing mechanism allows the eNB to request for RTT information. It was pointed out [1]

 REF _Ref324173462 \r \h 
[2] that TA command is not a reliable message, which makes the TA accumulation at the eNB an inaccurate estimate of RTT. However, another mechanism exists to enable the eNB to obtain the RTT. There is a field named “ue-RxTxTimeDiffResult” in IE MeasResults, which can be used by the eNB to request for Rx-Tx time difference from the UE using RRC signaling periodically (with periodicity ranging from 120 ms to 60 minutes). Based on the reported information, the eNB can decide how to schedule the UE. This procedure does not require any additional specification change.
Therefore, it can be left to the eNB implementation in terms of how to handle the UEs with large RTT, without the need for adding additional signaling or report back from the UEs.

Proposal 3: No additional specification change is introduced for the eNB to handle the UEs with large RTT.
Conclusions
In this contribution, we discussed the issue of applying constraint on maximum number of TrCH bits and proposed the following:

Proposal 1: No constraint should be applied when the RTT is relatively small (e.g. <= 100 us).
Proposal 2: If the TA and the number of TrCH bits of a transmission both exceed respective thresholds, the UE may transmit NACK if it is an initial transmission, or transmit the HARQ-ACK corresponding to the previous HARQ transmission if it is a retransmission. Exact values of the thresholds are FFS.
Proposal 3: No additional specification change is introduced for the eNB to handle the UEs with large RTT.
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