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Introduction
This contribution discusses configuration/indication of repetition level for various channel/data. 
Repetition levels for common messages
RAR
In terms of determining the repetition level of RAR, without any measurement before PRACH transmission, two options can be feasible. One is to use the maximum repetition level that the network supports, and the other is to use the repetition level derived from the repetition level used for PRACH transmission. When the second approach is used, the following aspects need to be considered. 
· Multiplexing between a UE with and without reduced power: unless PRACH resource is separated between two UE categories such that the network can acquire the information whether the UE has reduced UL power or not upon receiving PRACH, UL coverage level may not directly applicable to DL coverage level. 
· Different channel characteristics of DL and UL: also, the required coverage level in downlink can be different from the required coverage level for uplink due to different channel characteristics. 
· Whether the PRACH is for initial RACH procedure or triggered by PDCCH or SR. 
Even with those aspects, always utilizing the maximum repetition level may be inefficient. Instead, the repetition level of RAR may be determined conservatively with some margin for initial RACH procedure. For RAR after initial setup, the more accurate repetition level can be estimated by the network and thus it would be beneficial to consider dynamic indication via DIC. In general, the number of repetitions of RAR can be indicated by DCI regardless of initial RAR or after initial setup. 

Proposal 1: RAR repetition level is associated with the repetition level used for PRACH transmission. For the efficiency, dynamic indication of repetition level by M-PDCCH is considered for RAR transmission. 
Msg3
Msg 3 will be transmitted for contention resolution purpose. Depending on whether the initial RACH procedure or triggered by SR, the required size of Msg3 can be different. Similar to PUSCH transmission, depending on TBS, the required number of repetition number on Msg 3 can be indicated by UL grant where the repetition level of Msg3 would be determined based on the repetition level used for PRACH transmission.  Alternatively, to reduce the RAR size, fixed repetition level which can be tied with repetition level used for PRACH can be also considered. 

Proposal 2: Msg 3 repetition level is associated with the repetition level used for PRACH transmission.  Dynamic indication of repetition level is desirable. 

Msg4
Msg 4 can have different TBS depending on the purpose and the content carried in Msg 3. Thus, the repetition level of Msg 4 may need to be adapted based on TBS used in Msg4 and resource allocation. Thus, it would be more appropriate to dynamically indicate the repetition level of Msg 4 in DCI. However, for the repetition level to schedule M-PDCCH which schedules Msg 4, the repetition level of M-PDCCH needs to be determined. Depending on the configuration of search space, a UE may assume that repetition level of M-PDCCH is determined by PRACH repetition level or blindly detect the repetition level or blindly detect the aggregation level assuming a constant repetition level. 

Proposal 3: Msg 4 repetition level is dynamically signalled by M-PDCCH.  

Paging
RAN2 has agreed that [1] a repetition level for a paging can be determined and changed by the network. In other words, from a UE perspective, the repetition level of a paging is not fixed. To support variable repetition level, if control-less operation is used, the UE may have to attempt multiple repetition levels of paging repetition in PDSCH format. If M-PDCCH is used to schedule paging message, M-PDCCH can indicate the repetition level of paging message. For the repetition level of M-PDCCH, similar to Msg 4, multiple options can be considered. Further details on design of CSS are referred in our companion contribution [2].

Proposal 4: A UE may need to blindly detect repetition level used for paging transmission in CE mode.  

Repetition levels for Downlink Unicast Channels
M-PDCCH
It is agreed that coverage levels will be specified for RPACH transmission. Based on the repetition level used in PRACH, initial repetition level of a UE can be determined. This initial repetition level can be coarsely determined based on long-term measurement such as RSRP where adaptation of the required total resource for M-PDCCH may be necessary. In other words, at least blind decoding on a few candidates of total resource levels for M-PDCCH could be necessary. However, it is not expected that the coverage level of a UE change dramatically in a short term. Thus, the coverage level used in RACH procedure can be used or a new coverage level based on some feedback can be configured to a UE. The set of total resources can be determined based on the configured coverage level. For example, if configured coverage level is 10dB enhancement, the total resources to cover 8dB, 10dB, and 12dB may be configurable/indicated to a UE for blind decoding. Based on RRM measurement and CSI feedback, the network could update the operating coverage level of M-PDCCH. In such a case, reconfiguration of CE level will be necessary. 

Proposal 5: Reference coverage level of M-PDCCH is implicitly determined by PRACH repetition level and can be reconfigured by the network.   

PDSCH
The repetition level of PDSCH can be different per TBS and CQI reports. Also, the optimal repetition number in a certain coverage level may be different per UE due to different UE implementation/performance. Thus, adaptation of repetition number of PDSCH could be necessary. In that sense, we consider that dynamic indication from DCI on repetition level seems necessary. 

Proposal 6: Repetition level is indicated by DCI for PDSCH transmission.   

For SPS PDSCH transmission, SPS configuration should include the repetition number which will be used for SPS PDSCH transmission. 
Repetition levels for Uplink Channels
PUSCH with or without UCI
Similar to PDSCH, it is also desirable to be able to dynamically adjust the repetition level of PUSCH. Considering that PUSCH can be transmitted with or without UCI and also different TBS, repetition level indicated by DCI can be considered.  Alternatively, the repetition level of PUSCH is fixed where the coverage level may be adapted by adjusting transmission power. This however could increase the number of transmissions. Thus, it would be more natural to dynamically indicate the repetition level. Moreover, if power adaptation is used to handle efficient multiplexing among UEs, ability to dynamically adjusting repetition level seems necessary. 

Proposal 7: Repetition level is indicated by DCI for PUSCH transmission.   

PUCCH
Indication of repetition level for PUCCH seems not straightforward. Also, depending on the information bits carried over PUCCH, the required repetition level can be also changed which seems a bit difficult to dynamically change. Moreover, PUCCH transmission can be periodic transmission such as periodic CSI feedback. Thus, semi-static configuration of repetition level for PUCCH seems necessary. Further investigation on adjusting PUCCH repetition level considering different MPR, power adaptation, and different PUCCH formats is necessary. 
  
Proposal 8: Repetition level is semi-statically configured for PUCCH. Further study on PUCCH repetition level adaptation in consideration of power adaptation and different PUCCH formats is needed.  


Conclusions
This contribution discussed configuration/indication of repetition levels. The followings are the proposals. 

Proposal 1: RAR repetition level is associated with the repetition level used for PRACH transmission. For the efficiency, dynamic indication of repetition level by M-PDCCH is considered for RAR transmission. 

Proposal 2: Msg 3 repetition level is associated with the repetition level used for PRACH transmission.  Dynamic indication of repetition level is desirable. 

Proposal 3: Msg 4 repetition level is dynamically signalled by M-PDCCH.

Proposal 4: A UE may need to blindly detect repetition level used for paging transmission in CE mode.  

Proposal 5: Reference coverage level of M-PDCCH is implicitly determined by PRACH repetition level and can be reconfigured by the network.   

Proposal 6: Repetition level is indicated by DCI for PDSCH transmission.   

Proposal 7: Repetition level is indicated by DCI for PUSCH transmission.   

Proposal 8: Repetition level is semi-statically configured for PUCCH. Further study on PUCCH repetition level adaptation in consideration of power adaptation and different PUCCH formats is needed.  
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