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Introduction
In previous RAN1 meetings, the following agreements were made:
Agreements (1):
· A UE is configured with resources for PDSCH rate matching
· FFS details
· A UE is configured with resources for PUSCH rate matching
· FFS details

Agreements (2):
· Explicit signaling to NR UEs can indicate reserved resources
· The details on signaling information and transmission are FFS 
· e.g. granularity for blank resource indication
· e.g. RRC signaling and/or L1 signaling (including DL control information)
· e.g. broadcast and/or unicast signaling
· e.g., whether this signaling is applicable to UE UL operation and/or DL operation and/or sidelink operation
· FFS: combination of above signaling
· FFS: time and frequency granularity

Agreements (3):
· At least some reserved resources are indicated by using at least RRC signaling

Agreements (4):
· NR supports DL transmissions scheduled in LTE DL non-MBSFN subframes
· Mini-slots can be scheduled on OFDM symbols not carrying CRS 
· It is expected that NR scheduling and at least semi-statically reserved resources for forward compatibility can be used to avoid NR transmissions colliding with other LTE signals/channels (e.g., LTE PBCH/PSS/SSS, SIB1, LTE PDCCH region, etc.) 

Agreements (5):
· NR supports aperiodic SRS triggering field in DCI.
· Supports at least one state of the field that can select at least one out of the configured SRS resources. 
· FFS: details

[bookmark: _Ref178064866]In this contribution, we will provide our views regarding PDSCH/PUSCH rate matching .
Discussion
Rate matching for DL
In [1], the following two different alternatives are described on how to configure resources for PDSCH rate matching:
· Alt1: Resources for PDSCH rate matching are configured in CSI framework.
· Alt2: Resources for PDSCH rate matching are configured separately from RS setting(s) in CSI framework.

In our view, using the CSI framework for configuring resources for PDSCH rate matching is overly restrictive and complicated.  For higher flexibility and forward compatibility, it should be possible to configure PDSCH rate matching resource patterns outside the framework used to configure CSI measurements.
[bookmark: _Toc481697900][bookmark: _Toc481761670][bookmark: _Toc481762209][bookmark: _Toc485032290][bookmark: _Toc485294763][bookmark: _Toc485301260][bookmark: _Toc485301361][bookmark: _Toc485301381][bookmark: _Toc485301472][bookmark: _Toc485301597][bookmark: _Toc485392538][bookmark: _Toc485392675][bookmark: _Toc490094185][bookmark: _Toc490094385][bookmark: _Toc490094496][bookmark: _Toc490132650][bookmark: _Toc490229155][bookmark: _Toc490250005]NR should support the configuration of resources used for PDSCH rate matching outside the framework used to configure NR CSI measurements.
Moreover, as per Agreements (2)-(4) quoted in Section 1, it has already been decided that NR supports reserved resources as a tool to enable general forward compatibility.  A reserved resource is a set of NR resource elements configured to be non-transmitted in an NR cell, thus being possible to use for transmissions introduced in later releases without breaking backwards compatibility.  
Although the exact definition of reserved resources is not defined yet under the NR-LTE co-existence agenda item, our view is that PDSCH is rate matched around reserved resources, i.e., NR PDSCH transmissions are not mapped to the resource elements in the reserved resources.  Further, as per Agreement (3) quoted in Section 1, reserved resources can be semi-statically configured.  Hence, downlink NR reference signals that are neither aperiodic nor semi-persistent can be covered with reserved resources and PDSCH can be rate matched around these reserved resources.  Details on how to configure the reserved resources are discussed in our companion contribution [3].
[bookmark: _Toc490094186][bookmark: _Toc490094386][bookmark: _Toc490094497][bookmark: _Toc490132651][bookmark: _Toc490229156][bookmark: _Toc490094187][bookmark: _Toc490094387][bookmark: _Toc490094498][bookmark: _Toc490132652][bookmark: _Toc490229157][bookmark: _Toc490250006]In NR, PDSCH is rate matched around reserved resources.
[bookmark: _Toc490229158][bookmark: _Toc490250007]Reserved resources in DL can be configured to cover  NR reference signals (NR CSI-RS, NR TRS) that are neither aperiodic nor semi-persistent.
In addition, to cover NR reference signals such as aperiodic CSI-RS, additional DL rate matching resources in NR can be introduced.  With regards to how the RE locations of these additional DL rate matching resources should be configured, our preference is to use at least configuration parameters indicating RE locations for aperiodically indicated RS type(s) to define the aperiodic DL rate matching resources.  For the case on how to handle rate matching around semi-persistent RSs, further study is needed.
[bookmark: _Toc490229159][bookmark: _Toc490250008]NR supports additional rate matching resources in downlink to cover aperiodically indicated NR RSs. FFS on how to handle rate matching around semi-persistent RSs.
[bookmark: _Toc490229160][bookmark: _Toc490250009]The configuration of DL rate matching resources to cover aperiodic NR RSs is done via configuration parameters indicating RE locations for aperiodic RS types.
[bookmark: _GoBack][bookmark: _Toc485301263][bookmark: _Toc485301364][bookmark: _Toc485301384][bookmark: _Toc485301475][bookmark: _Toc485301600][bookmark: _Toc485392540]Moreover, in RAN1#88bis, the Agreement (4) quoted in Section 1 was made for NR-LTE coexistence.  As per Agreement (4) in Section 1, it is possible an LTE network transmits critical signals in the bandwidth that it shares with NR.  By rate matching PDSCH around reserved resources, an NR PDSCH transmissions can avoid collisions with critical LTE signals. Further details and proposals related to NR-LTE coexistence are given in our companion contribution [2].
Rate matching for UL
Using the discussion in Section 2.1, uplink NR reference signals that are not aperiodic can be covered with reserved resources and PUSCH can be rate matched around these reserved resources.
[bookmark: _Toc490229161][bookmark: _Toc490250010]In NR, PUSCH is rate matched around reserved resources.
[bookmark: _Toc490229162][bookmark: _Toc490250011]Reserved resources in UL can be configured to cover uplink NR reference signals (NR SRS) that are not aperiodic.
In RAN1#88bis, the Agreement (5) was made with regards to aperiodic SRS. An open issue is how to perform PUSCH to RE mapping for an NR UE when another NR UE is receiving aperiodic SRS in the same slot.  To cover this case, additional UL rate matching resources in NR can be introduced.  With regards to how the RE locations of these additional UL rate matching resources should be configured, our preference is to use at least configuration parameters indicating RE locations for aperiodically indicated RS type(s) to define the aperiodic UL rate matching resources.
[bookmark: _Toc490229163][bookmark: _Toc490229164][bookmark: _Toc485301261][bookmark: _Toc485392541][bookmark: _Toc485392677][bookmark: _Toc490094189][bookmark: _Toc490094389][bookmark: _Toc490094500][bookmark: _Toc485301362][bookmark: _Toc485301382][bookmark: _Toc485301473][bookmark: _Toc485301598][bookmark: _Toc490250012]NR supports additional rate matching resources in uplink to cover aperiodically indicated NR RSs.
[bookmark: _Toc490229165][bookmark: _Toc490132654][bookmark: _Toc490250013]The configuration of UL rate matching resources to cover aperiodic NR RSs is done via configuration parameters indicating RE locations for aperiodic RS types 



Conclusions
Based on the discussion and observations in this contribution we propose the following:
Proposal 1	NR should support the configuration of resources used for PDSCH rate matching outside the framework used to configure NR CSI measurements.
Proposal 2	In NR, PDSCH is rate matched around reserved resources.
Proposal 3	Reserved resources in DL can be configured to cover  NR reference signals (NR CSI-RS, NR TRS) that are neither aperiodic nor semi-persistent.
Proposal 4	NR supports additional rate matching resources in downlink to cover aperiodically indicated NR RSs. FFS on how to handle rate matching around semi-persistent RSs.
Proposal 5	The configuration of DL rate matching resources to cover aperiodic NR RSs is done via configuration parameters indicating RE locations for aperiodic RS types.
Proposal 6	In NR, PUSCH is rate matched around reserved resources.
Proposal 7	Reserved resources in UL can be configured to cover uplink NR reference signals (NR SRS) that are not aperiodic.
Proposal 8	NR supports additional rate matching resources in uplink to cover aperiodically indicated NR RSs.
Proposal 9	The configuration of UL rate matching resources to cover aperiodic NR RSs is done via configuration parameters indicating RE locations for aperiodic RS types
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