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1 Introduction
RAN1 confirmed at RAN1#79 that the repetition level is up to eNB after the initial random access where the repetition is understood as corresponding to CE level as the CE or repetition level may change after access the network. eNB can update/notify the level rather than UEs initiate RACH again to obtain a new level. 
Agreements:
· RAN1 confirms that following PRACH related agreements in Rel-12 LC-MTC are applied for Rel-13 low-complexity UE

· After the initial random access procedure, for a physical channel using repetition, the repetition level is up to network

RAN1 further developed how to notify the repetition level at RAN1#81, i.e., the repetition level for at least PDSCH/PUSCH is dynamically indicated in DCI. 
Agreements:
· For UEs in coverage enhancement, the repetition level for at least unicast PDSCH/PUSCH is dynamically indicated based on a set of values configured by higher layers

· Note: the configuration can be explicit or implicit

· FFS: Use of different RVs or transmitting code bits of a TB across subframes for the repetitions

· Note: any previous agreements on RV still hold

· The dynamic signaling is via:

· Option 1: existing field in DCI 

· Option 2: A new field in DCI dedicated to provide the number of repetitions 

However, unicast PDSCH/PUSCH is scheduled by M-PDCCH, so how to update/notify the new repetition level for M-PDCCH if changed is a question. This contribution discusses an adaptive adjustment of CE level rather than eNB configuring or updating the CE level via higher layer signaling which takes time and wastes resources because of a lot of repetitions for the signaling transmission. 
2 Discussion

RAN2 agreed that the M-PDCCH repetition pattern in both time and frequency domain is determined irrespective of the UEs coverage extension level for paging [1]. The intention was to make sure UE can still receive the M-PDCCH for paging even though the CE level stored in CN does not match the one UE is in. 
This agreement implies the M-PDCCH resources are nested for different CE levels as in Fig. 1 as explained and proposed in [2]. For example, if Level 2 was stored in CN and the paging in air interface is transmitted in Level 2, UE can still decode it in Level 1 if moves to a better coverage environment. If UE moves to a worse coverage so requires transmission in Level 3, UE can still have possibility to decode it in Level 3 because CN will trigger eNB to transmit paging (in Level 3) again when no response received after transmission in Level 2. 
This idea for paging transmission applies to unicast as well. M-PDCCH USS in different CE levels has the same starting subframes configured cell specifically, but the difference from paging CSS is that M-PDCCH USS can have multiple candidates each of which has an offset to the cell-specifically configured starting subframes as in Fig. 1. The specific candidates for UE to monitor can be explicitly configured by eNB if blind decoding all candidates is a concern for UE power consumption. 
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Fig. 1: Nested resources for M-PDCCH in different CE levels
It was agreed that the repetition R of the M-PDCCH is indicated by 2-bit in the DCI. 2-bit can indicate four values of R, and UE does not know in advance which value eNB is using to transmit M-PDCCH. 
One way for UE to know the value is by trying possible values until decoding the DCI correctly and confirming the value by the 2-bit indicator included in the DCI. 

2.1 Determining the number of repetitions by blind decoding

eNB is free to use different R values to transmit M-PDCCH at different times e.g., according to the channels quality status. When changing R value happens, UE is unaware of which value eNB is transmitting by so has to attempt blind decoding again. It is up to UE implementation to start from which R value for decoding and it will attempt all values in the worst case. 
The amount of blind decoding should be a concern in such an approach. For the sake of power saving, adjusting the value can further refer to ACK/NACK feedback. 
2.2 Adjusting the number of repetitions via ACK/NACK feedback
1) When M-PDCCH schedules PDSCH
For initial access eNB transmits M-PDCCH to the UE using the CE level reflected by PRACH resources selection per the agreement that “There is one to one mapping between PRACH repetition level and PRACH resource set”. UE then decodes PDSCH per indication in DCI about the repetition level and then feedback ACK/NACK accordingly. 
If eNB receives ACK or always receives ACK for a long time, it explains the number of repetitions for M-PDCCH or PDSCH or the numbers for both eNB transmitted may be overestimated, so eNB can transmit M-PDCCH with a smaller R value for the next M-PDCCH transmission and UE can only attempt decoding in the smaller R value as illustrated in Fig. 2. When not reaching the predefined times of feedback of ACK, eNB does not change the value and UE is always only decoding the M-PDCCH by the current number of repetitions. Therefore, power saving is seen in comparison with the approach of UE attempting all R values as in section 2.1. 
If eNB receives NACK, it may be because PDSCH is not correctly decoded one shot. However, if eNB still receives a large number times of NACK although DCI can indicate an increased repetition level for PDSCH, it is probably because it reaches the largest number of repetitions for PDSCH within the current CE level for M-PDCCH. When reaches the predefined times of feedback of NACK, eNB will transmit a bigger number of repetitions and UE will only decode M-PDCCH by a higher value. Otherwise, eNB does not change the R value and UE only decodes M-PDCCH by the current number of repetitions. 
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Fig. 2: adjusting the number of repetitions via ACK/NACK feedback
2) When M-PDCCH schedules PUSCH

If eNB can always receive PUSCH (e.g., at predefined times), eNB can try to use a smaller number of repetitions for the next M-PDCCH transmission and UE can only decode M-PDCCH by the smaller value when always receives feedback of ACK from eNB as in Fig. 2. Similarly, if UE still receives a large number times of NACK although DCI can indicate an increased repetition level for PUSCH, it is probably because it reaches the largest number of repetitions for PUSCH within the current CE level or the certain number of repetitions for M-PDCCH. Accordingly, eNB will transmit using a bigger number of repetitions and UE will decode M-PDCCH by the bigger R values for the next transmission. 
M-PDCCH miss may happen because of underestimated CE level or decoding incorrectly. eNB may transmit it again by the current R value or with a higher value. Only in such a case, UE will attempt both values. 
From overall discussion above, in order to achieve adaptively adjusting the number of repetitions, UE might decode M-PDCCH by trying multiple possible numbers of repetitions. However, referring to ACK/NACK feedback can reduce the amount of decoding attempts for power saving.
Proposal 1: Consider adjusting the number of repetitions for M-PDCCH by referring to ACK/NACK feedback. 
3 Conclusions

This contribution discusses whether and how to implement adaptively adjusting the number of repetitions rather than configuring or updating the number via higher layer signaling which takes time and wastes resources because of a lot of repetitions for the signaling transmission, which concludes the following proposal: 
Proposal 1: Consider adjusting the number of repetitions for M-PDCCH by referring to ACK/NACK feedback. 
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