
3GPP TSG RAN WG1 #83
        

              R1-156742
Anaheim, USA, November 16 – 20, 2015
Agenda item:
6.2.1.3
Source: 
Samsung 

Title: 



    M-PDCCH Common Search Space
Document for:
Discussion and Decision
1 Introduction

The M-PDCCH CSS design was discussed in RAN1#82bis and the following were agreed.

Agreement:

· From UE perspective, the following SSs are supported:

· 1: CSS for paging

· 2: CSS for random access response (message 2) for each PRACH repetition level. 

· Note: the 1st CSS and the 2nd CSS are separately configured

· 3: SS for Msg 3 retransmission, PDSCH with contention resolution, and PDSCH with RRCConnectionSetup are the same

· FFS whether the 2nd CSS for RAR is same as the 3rd SS 

· FFS: Whether UE continues to monitor the 2nd CSS and/or 3rd SS for random access after reception of PDSCH with RRCConnectionSetup

· FFS: Whether other SS is additionally defined or can reuse USS for other common control signalling (e.g. for DCI 3/3A), if supported

This contribution considers M-PDCCH CSS design aspects. 

2 Common Search Space Configurations
CSS for Paging (First CSS)
For the (first) CSS for paging, monitoring subframes can be the ones of a paging occasion (PO) for possible indication of a SI change. The narrowbands (NBs) for paging are configured in a SIBbis. The repetition number for an M-PDCCH transmission conveying the DCI format scheduling a paging message is configured in the SIBbis. Alternatively, it may be possible to implicitly derive the repetition number, for example from the maximum repetition number for the M-PDCCH scheduling a RAR message.   
Proposal 1: The first subframe for repetitions of an M-PDCCH transmission conveying a DCI format associated with scheduling of a paging message is the subframe of a paging occasion. The narrowbands and the repetition number for the M-PDCCH transmission are configured in a SIBbis.
CSS for RAR, Msg3 Retransmissions, Contention Resolution, and PDSCH with RRCConnectionSetup 
For the (second) CSS for RAR, the narrowbands are configured in a SIBbis for each CE level associated with the respective PRACH. The possible repetition numbers for the M-PDCCH transmission conveying the DCI format scheduling the RAR are also in a SIBbis for each CE level associated with the respective PRACH.
The first repetition for the M-PDCCH transmission conveying the DCI format scheduling the RAR MAC PDU is 4 subframes (or at least 4 subframes in case of invalid subframes) after the subframe of the last repetition of the respective RA preamble transmission. The RAR window is defined per CE level as a multiple of the maximum number of repetitions for the M-PDCCH transmission. 
Proposal 2: The narrowbands, the possible repetition numbers for a M-PDCCH transmission conveying a DCI format scheduling a RAR MAC PDU, and the possible repetition numbers for a PDSCH transmission conveying the RAR MAC PDU are configured in a SIBbis for each repetition number of associated PRACH transmissions.
Proposal 3: The RAR window begins 3 subframes after the last repetition of a respective PRACH transmission and is defined, per set of repetition numbers associated with a CE level, as a multiple of the maximum number of repetitions for the M-PDCCH transmission.
For the (third) CSS for Msg3 retransmissions, contention resolution, and PDSCH with RRCConnectionSetup (third CSS), the narrowbands are also configured in a SIBbis for each CE level associated with the respective PRACH. More than one narrowbands can be configured to address congestion issues with the default being one narrowband. The set of possible repetition numbers for the M-PDCCH transmission conveying the DCI format scheduling Msg3 retransmissions or the DCI format scheduling PDSCH for contention resolution or the PDSCH with RRCConnectionSetup are also configured in a SIBbis for each CE level associated with the respective PRACH. A default configuration can be that the same configurations as for the RAR apply. Msg3 retransmissions are either adaptive or non-adaptive [1].
The first repetition of an Msg3 transmission begins 6 subframes (or at least 6 subframes in case of invalid subframes) after the last repetition of a RAR MAC PDU transmission (as indicated in the DCI format scheduling the RAR MAC PDU). Assuming synchronous HARQ, the first repetition of an M-PDCCH transmission scheduling an Msg3 retransmission begins 4 subframes after the last repetition of an Msg3 transmission (indicated in the RAR message for the UE or implicitly derived based on the PRACH CE level). To ensure that a UE can simultaneously monitor either an M-PDCCH scheduling an Msg3 retransmission or an M-PDSCCH scheduling an Msg4 transmission, the first repetition of an M-PDCCH transmission scheduling an Msg4 retransmission also begins 4 subframes after the last repetition of an Msg3 transmission. Subsequent scheduling follows same timings as for unicast scheduling.

Proposal 4: The narrowbands, the possible repetition numbers for a M-PDCCH transmission conveying a DCI format scheduling a PUSCH retransmission for a Msg3, or a PDSCH transmission for a Msg4, or a PDSCH transmission with RRCConnectionSetup, and the possible repetition numbers for the PUSCH transmission or for the PDSCH transmission are configured in a SIBbis for each repetition number of associated PRACH transmissions. The default configuration is that the configurations are the same as for the RAR MAC PDU.

Proposal 5: The first repetition for an initial Msg3 transmission is 6 subframes after the last repetition of a respective M-PDCCH transmission. Timings for other DL/UL channels are same as for unicast operation.  

Due to the timing ambiguity about when a UE applies an RRC configuration or due to the possibility that the UE failed to detect the PDSCH with the RRCConnectionSetup, the eNB can assume that the UE continues to monitor the third CSS in subframes after the transmission of the PDSCH with the RRCConnectionSetup. Nevertheless, this is an eNB implementation issue.

Other CSS Functionalities
TPC commands for P-CSI, P-SRS, SPS PUSCH, and SPS HARQ-ACK can be provided by a DCI format (DCI Format M3/M3A) in an M-PDCCH transmitted on the USS (that can be common to a group of UEs). Only TPC-RNTI check is needed as for legacy operation.
HARQ-ACK for SPS PUSCH or for UE-group scheduled PUSCH transmissions, such as Msg3 transmissions, can be provided by a DCI format conveying HARQ-ACK to a group of UEs. Operation is as for a DCI format conveying TPC commands, there are no additional blind decoding operations, and only a respective RNTI check is needed. It is up to the eNB whether to use a DCI format conveying HARQ-ACK (e.g. when retransmissions are for more than one UE) or use DCI Format M0A or M0B (e.g. when retransmission is only from a single UE). Considering that PUSCH BLER can often be significantly larger than 10% (e.g. the number of repetitions required for a single transmission to achieve 10% BLER can be significantly larger than the total number of repetitions for an initial transmission and a retransmission with 30% BLER – even without considering RV gains or time diversity gains) or considering potential congestion issues for Msg3 retransmissions, using a DCI format to provide HARQ-ACK to a group of UEs offers material spectral efficiency gains and scheduling flexibility. This is also obviously the case for SPS PUSCH, if supported.
Proposal 6: Signaling of TPC commands to a group of UEs by a DCI Format is supported on USS.
Proposal 7: Signaling of HARQ-ACK information to a group of UEs by a DCI Format is supported on USS.
M-PDCCH Repetition Numbers and ECCE Aggregation Levels on CSS
Similar principles as for unicast M-PDCCH can apply for M-PDCCH associated with UE-group scheduling. If a cell only supports normal coverage or ‘small’ coverage enhancements (e.g. up to 6 dB), aggregation levels of 8, 16, and 24 ECCEs can be supported, particularly considering the compact size of DCI formats scheduling paging or RAR. Configurability for the number of candidates per ECCE aggregation level is likely not needed as a UE will not simultaneously monitor DCI formats for paging or RAR and DCI formats for unicast scheduling and the total number of candidates is likely to be larger for unicast M-PDCCH. In case of repetitions for an M-PDCCH transmission, a 24 ECCE aggregation level can always be used (regardless of the coverage enhancement level supported in the cell). One exception can be for scheduling Msg3 retransmissions in case the Msg3 retransmissions are always adaptive.   

The possible repetition numbers for an M-PDCCH transmission scheduling RAR, Msg3 retransmission, Msg4, or PDSCH conveying the RRCConnectionSetup can be provided in a SIBbis for each CE level associated with a respective PRACH transmission. The repetition number for an M-PDCCH transmission scheduling paging message is the same as the largest repetition number for the M-PDCCH scheduling a RAR MAC PDU.

Proposal 8: The sets of repetition numbers for an M-PDCCH transmission scheduling RAR, or Msg3 retransmission, or Msg4, or PDSCH conveying RRCConnectionSetup are provided in a SIBbis for each CE level.  

3 Conclusions

This contribution considered aspects for the M-PDCCH structure. In particular, the following are proposed.
Proposal 1: The first subframe for repetitions of an M-PDCCH transmission conveying a DCI format associated with scheduling of a paging message is the subframe of a paging occasion. The narrowbands and the repetition number for the M-PDCCH transmission are configured in a SIBbis.
Proposal 2: The narrowbands, the possible repetition numbers for a M-PDCCH transmission conveying a DCI format scheduling a RAR MAC PDU, and the possible repetition numbers for a PDSCH transmission conveying the RAR MAC PDU are configured in a SIBbis for each repetition number of associated PRACH transmissions.
Proposal 3: The RAR window begins 3 subframes after the last repetition of a respective PRACH transmission and is defined, per set of repetition numbers associated with a CE level, as a multiple of the maximum number of repetitions for the M-PDCCH transmission.
Proposal 4: The narrowbands, the possible repetition numbers for a M-PDCCH transmission conveying a DCI format scheduling a PUSCH retransmission for a Msg3, or a PDSCH transmission for a Msg4, or a PDSCH transmission with RRCConnectionSetup, and the possible repetition numbers for the PUSCH transmission or for the PDSCH transmission are configured in a SIBbis for each repetition number of associated PRACH transmissions. The default configuration is that the configurations are the same as for the RAR MAC PDU.

Proposal 5: The first repetition for an initial Msg3 transmission is 6 subframes after the last repetition of a respective M-PDCCH transmission. Timings for other DL/UL channels are same as for unicast operation.  

Proposal 6: Signaling of TPC commands to a group of UEs by a DCI Format is supported on USS.
Proposal 7: Signaling of HARQ-ACK information to a group of UEs by a DCI Format is supported on USS.
Proposal 8: The sets of repetition numbers for an M-PDCCH transmission scheduling RAR, or Msg3 retransmission, or Msg4, or PDSCH conveying RRCConnectionSetup are provided in a SIBbis for each CE level.  
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Figure 6.1.5-3: MAC RAR
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