3GPP TSG-RAN WG1 Meeting #83
R1-156645
Anaheim, USA, 15th – 22nd November 2015
Agenda item:

6.2.1.6
Source:
Nokia Networks
Title:
Handling of PUSCH/PUCCH Overlap
Document for:

Discussion and Decision
1
Introduction
With the Rel.13 new WI “further LTE physical layer enhancements for MTC”, repletion is useful technique to improve the performance of UE in enhanced coverage. In last RAN1 meeting, there were some agreements on PUCCH and PUSCH transmission for UEs in enhanced coverage. However some left issue still need to be solve, such as the PUSCH and PUCCH collisions. In this contribution we discuss and share our views on how to handle the PUSCH and PUCCH overlapping in case of repetition.

Agreement:
· LC/CE UE is not expected to be configured with non-contiguous UL resource allocations, and simultaneous PUCCH and PUSCH

Continue discussion offline, including the following:
· For the subframes where PUSCH repetition and PUCCH repetition overlaps, one option is selected:

· If full overlap:

· Option 1: ACK is multiplexed with PUSCH 

· Option 2: Drop PUSCH

· If partial overlap:

· Option 1: Drop PUSCH during overlap portion

· Option 2: Drop the later channel

· Option 3: ACK is multiplexed with PUSCH on overlapped subframes
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PUSCH and PUCCH transmission with repetition 
When eMTC UE is in enhanced coverage, the repetition technique could be applied to M-PDCCH, PDSCH, PUSCH and PUCCH to improve the decoding performance. For M-PDCCH, several time domain candidates could be configured with different number of repetitions for UE decoding. For PDSCH and PUSCH, the number of repetition is indicated in the DCI. The PUCCH repetition number could be configured by higher layer signalling. The repetition numbers for each channel are different, thus it probably cause the PUSCH repetition and PUCCH repetition overlap for eMTC UE.

Basically, repetition numbers for all channels are controlled by the eNB scheduler, in another way to say, in case of multiple CE mode UEs are scheduled, eNB scheduler will manage the UL and DL resources for all UEs, including the starting and ending subframes of M-PDCCH, PDSCH, PUSCH, PUCCH, the narrowband and PRBs for M-PDCCH, PUSCH and PDSCH transmission, and the PUCCH resources. eNB will figure out the timing relationship between different channels. In this way, some resources are occupied only by one UE for some period to avoid the resource collision among UEs. For example some DL PRBs for PDSCH are occupied by one UE several subframe, and the related HARQ-ACK resources are reserved for some subframes as well.
For the case of PUSCH repetition and PUCCH repetition overlapped in some subframe, this could happen when PDSCH is scheduled first, then PUSCH is followed. But from eNB scheduling point of view, eNB knows about the repetition numbers of M-PDCCH for PDSCH and PUSCH, and repetition number of PDSCH, PUSCH and PUCCH. Thus eNB has the capability to avoid the PUSCH and PUCCH overlap, in this way the PUSCH scheduling will delay tens of subframe, but for the delay tolerance eMTC UE, it is not the issue.   

Regarding the potential solutions to solve the PUSCH and PUCCH overlap, assuming eNB freely scheduling PDSCH and PUSCH for one eMTC UE, one option is drop the PUSCH transmission in the overlapped subframe(s). With this option, the PUSCH transmission will be delayed if PUSCH and PUCCH are fully overlapped, or the PUSCH decoding performance decrease in case of partial overlap. If ACK is multiplex on PUSCH in overlapped subframe, the PUCCH performance could be impacted without increasing the repetition number of PUSCH, as the performance requirements of PUSCH and PUCCH are different.

Based on above analysis, the PUSCH repetition and PUCCH repetition overlap issue can be avoid by eNB scheduling and the potential solutions will impacts on the eMTC performance somehow. Therefore we have the following proposal.  
Proposal: the PUSCH repetition and PUCCH repetition overlapping can be avoided by eNB scheduling, no special handling is required.
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Conclusion
In this contribution, we discuss the potential issue of PUSCH repetition and PUCCH repetition overlaps considering the discussion on RAN1#82 bis meeting. Based on our analysis, the following proposal is made. 
Proposal: the PUSCH repetition and PUCCH repetition overlapping can be avoided by eNB scheduling, no special handling is required.
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