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Discussion/Decision
1 Introduction
This contribution considers incomplete specifications in [1] and [2] related to collisions of MPDCCH/PDSCH with PSS/SSS/PBCH.
2 Clarifications on MPDCCH/PDSCH collision with PSS/SSS/PBCH
PDSCH collision with PSS/SSS

Section 6.4.1 of TS36.211 [1] states: 
“For BL/CE UEs resource elements within PRBs containing PBCH repetitions shall be counted in the PDSCH mapping but not used for transmission of the PDSCH.” 
This is interpreted as puncturing PDSCH transmission in PRBs containing PBCH repetitions. It can also handle the case where PDSCH repetitions overlap with PSS and SSS in subframe #0 for FDD and in subframes #0 and #5 for TDD. However, handling of PDSCH collision with PSS/SSS is missing in subframe #5 for FDD and in subframe #1 and #6 for TDD. Two approaches can be considered. One approach is to puncture PDSCH in the REs within PRB pairs containing PSS and/or SSS. This is similar to the treatment of collision for a PDSCH transmission with PBCH repetitions. The other approach is to puncture the PDSCH transmission only in REs that overlap with PSS and/or SSS. This is similar to Rel-12 behavior. However, for TM9, DMRS cannot be transmitted in REs used for PSS/SSS. In this case, channel estimation can be left to UE implementation.

The first approach can provide implementation simplicity while the second approach provides material gains in spectral efficiency when using the narrowbands overlapping with the middle 6 RBs of the DL system bandwidth.  
The first approach can be captured as follows.
6.4.1
Physical downlink shared channel for BL/CE UEs

[…]
· For BL/CE UEs resource elements within PRBs containing PBCH repetitions and/or PSS and/or SSS shall be counted in the PDSCH mapping but not used for transmission of the PDSCH.
[…]
The second approach can be captured as follows.
6.4.1
Physical downlink shared channel for BL/CE UEs

[…]
· For BL/CE UEs resource elements within PRBs containing PBCH repetitions shall be counted in the PDSCH mapping but not used for transmission of the PDSCH. Resource elements used for PSS and/or SSS in PRBs not containing PBCH repetitions shall be counted in the PDSCH mapping but not used for transmission of the PDSCH. 
[…]
MPDCCH collision with PSS/SSS/PBCH

TS36.213 [2] states following UE behavior for EPDCCH.
A UE is not expected to monitor an EPDCCH candidate, if an ECCE corresponding to that EPDCCH candidate is mapped to a PRB pair that overlaps in frequency with a transmission of either PBCH or primary or secondary synchronization signals in the same subframe.

For EPDCCH, as no repetitions are used, collisions were viewed as easily avoidable by the scheduler, either by not configuring PRB sets for EPDCCH that overlapped with the middle 6 RBs in the DL system bandwidth or by not transmitting EPDCCH in a PRB set that overlapped with the middle 6 RBs in subframes with PBCH/PSS/SSS transmission (e.g. a second PRB set could be used).  

For MPDCCH, a similar restriction does not currently exist in [2]. Also, avoiding collisions is no longer a simple configuration or scheduler issue as this would imply that the 2 narrowbands overlapping with the middle 6 RBs cannot be used. Similar to PDSCH, the previous two approaches are also applicable for the MPDCCH with similar tradeoffs. One additional consideration for MPDCCH is that only DMRS can be used for demodulation and the second approach essentially mandates that the UE implementation should account for missed or partial DMRS.  

Depending on the approach, the specifications in [1] for MPDCCH can be modified in the same manner as for the PDSCH. For example, for the first approach, the following can apply. The specifications in [2] should also be updated for the case of MPDCCH, for example by reusing the text for EPDCCH while clarifying, for the first approach, that it is only for the subframe where it is applicable and not for all subframes used for repetitions of an MPDCCH transmission. For the second approach, the above text in [2] for the EPDCCH should be modified for the MPDCCH in subframes where only collisions with PSS/SSS exist (and no collisions with PBCH exist).  
6.8B.5 
Mapping to resource elements

[…]

· Resource elements occupied by CSI reference signals shall be counted in the MPDCCH mapping but not used for transmission of the MPDCCH. Resource elements within PRBs containing PBCH repetitions and/or PSS and/or SSS shall be counted in the MPDCCH mapping but not used for transmission of the MPDCCH. The UE may assume there is no MPDCCH transmission which uses overlapping sets of subframes as PDSCH transmissions to that UE, where the MPDCCH is located at a different narrowband than the PDSCH.
[…]
Proposal: Conclude on the first or the second approach for addressing collisions of PDSCH transmissions with PSS/SSS and of MPDCCH transmissions with PBCH and with PSS/SSS. 

3 Conclusion

This contribution considered missing specifications to address collisions of PDSCH/MPDCCH transmission with PBCH repetitions and with PSS/SSS. The following is proposed.

Proposal: Conclude on the first or the second approach for addressing collisions of PDSCH transmissions with PSS/SSS and of MPDCCH transmissions with PBCH and with PSS/SSS. 
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