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Introduction
This contribution discusses some aspects of the forward compatibility rate matching design being discussed recently.  

Discussion
DL rate matching options 
The following options have been discussed: 
· CORESET rate matching
· Semi-static configuration of CORESETs, other than those monitored by the UE to rate match PDSCH around
· Cannot collide with PDSCH DM-RS
· Sync channel rate matching
· Semi-static configuration of SS-blocks, including those used by the UE and those not used by the UE for PDSCH rate matching
· May collide with PDSCH DM-RS
· RB and symbol level rate matching
· Up to 3-dimensional bitmap
· RB bitmap in frequency
· Symbol bitmap within slot
· Slot bitmap within frame
· RE-level rate matching
· Up to 4-dimensional bitmap
· RE bitmap within RB
· RB bitmap in frequency
· Symbol bitmap within slot
· Slot bitmap within frame
· LTE signal rate matching
· Signal LTE RS parameters, such as
· Vshift
· Number of ports
· MBSFN configuration
· ZP-CSI-RS configuration

We note that while bitmap-based RE-level rate matching provides the most flexibility, it is very difficult to verify it with interoperability testing, therefore its usefulness for forward compatibility is quite limited. 

Proposal 1: Do not support unrestricted, bitmap-based RE-level rate matching in the DL.

Impact on NR DL signals other than PDSCH 
The PDSCH rate matching has smaller impact than rate matching of some of the other signals. It has been proposed that for signals other than PDSCH, puncturing should be applied. However, for many NR channels and signals, even puncturing creates implementation burden.  For example, any PDCCH DM-RS puncturing pattern would require dedicated algorithm to mitigate the impact on channel estimation. 
Therefore, we make the following proposal. 

Proposal 2:  If LTE DL signals or NR CORESET or NR SSB or any other rate matching patterns collide with any of the following NR DL signals/channels
· NR SS-block
· NR PDCCH
· NR CSI-RS
· NR PDSCH DM-RS
the NR UE behavior is not specified in Rel-15.

Handling of NR DL signals in LTE
The above discussion was about handling of various signals, including LTE signals in an NR channel.  In the case of DL-sharing, NR signals may impact the LTE operation. 
It would be difficult to introduce any new rate matching behavior in LTE, therefore the following proposal is made. 
Proposal 3:  Don’t introduce new DL rate matching behavior in LTE. Rely on MBSFN subframe configuration and possibly symbol offset between LTE and NR. 

UL rate matching options
In the UL, similar options can be considered as in the DL; however, the emphasis should be on rate matching around UL signals. 
Explicit bitmap-based RE-level rate matching has similar IODT problems as in the DL, therefore the following proposal is made

Proposal 4: Do not support unrestricted, bitmap-based RE-level rate matching in the UL
Proposal 5:  The UL NR rate matching should target compatibility with SRS and eMTC/NB-IoT UL. For this, symbol and RB-level rate matching is sufficient. 

Impact on NR UL signals
In general, DFT-S-OFDM signals (including PUCCH) should not be punctured or rate matched in a way that would result in non-contiguous allocation or unequal RB allocation across different symbols within a slot.  At least the unequal RE or unequal RB allocation across different symbols in a slot should be avoided even for CP-OFDM because the resulting power variation would create loss of coherence between DM-RS and data symbols. 

Proposal 6:  DFT-S-OFDM UL signals (including PUCCH) should not be punctured or rate matched in a way that would result in non-contiguous frequency allocation or unequal RB allocation across different symbols within a slot.  
Proposal 7:  CP-OFDM UL signals should not be punctured or rate matched in a way that would result in unequal RB allocation or unequal number of REs across different symbols within a slot.  
Proposal 8:  CP-OFDM UL signals should not be punctured or rate matched in a way that would result in non-contiguous frequency allocation in Rel-15. 
Proposal 9:  DFT-S-OFDM or CP-OFDM UL signals should not be punctured or rate matched in a way that would result in non-contiguous time allocation within a slot in Rel-15. If such puncturing or rate matching is introduced in Rel-15, the UE support should be optional. 

Conclusion 
This contribution has discussed the various options for forward compatible signal rate matching and DL-sharing related rate matching. The following proposals were made: 
[bookmark: _Hlk495208616]Proposal 1: Do not support unrestricted, bitmap-based RE-level rate matching in the DL.
Proposal 2:  If LTE DL signals or NR CORESET or NR SSB or any other rate matching patterns collide with any of the following NR DL signals/channels
· NR SS-block
· NR PDCCH
· NR CSI-RS
· NR PDSCH DM-RS
then the NR UE behavior is not specified in Rel-15.
Proposal 3:  Don’t introduce new DL rate matching behavior in LTE. Rely on MBSFN subframe configuration and possibly symbol offset between LTE and NR. 
Proposal 4: Do not support unrestricted, bitmap-based RE-level rate matching in the UL.
Proposal 5:  The UL NR rate matching should target compatibility with SRS and eMTC/NB-IoT UL. For this, symbol and RB-level rate matching is sufficient. 
Proposal 6:  DFT-S-OFDM UL signals (including PUCCH) should not be punctured or rate matched in a way that would result in non-contiguous frequency allocation or unequal RB allocation across different symbols within a slot.  
Proposal 7:  CP-OFDM UL signals should not be punctured or rate matched in a way that would result in unequal RB allocation or unequal number of REs across different symbols within a slot.  
Proposal 8:  CP-OFDM UL signals should not be punctured or rate matched in a way that would result in non-contiguous frequency allocation in Rel-15. 
Proposal 9:  DFT-S-OFDM or CP-OFDM UL signals should not be punctured or rate matched in a way that would result in non-contiguous time allocation within a slot in Rel-15. If such puncturing or rate matching is introduced in Rel-15, the UE support should be optional. 
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