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1. Introduction
In RAN1 Ad-Hoc#2 meeting, the resources for PDSCH and PUSCH rate matching is agreed to be supported. This contribution summarizes the tdocs and offline discussions of PDSCH and PUSCH rate matching and presents proposals.

2. Relation of the configuration for the resource for PDSCH rate matching with the CSI framework.
Open Issues:
For configuration for rate matching, there can be two possible approaches. One is to include resources for rate matching in the resource setting(s) in CSI framework. In this approach, whether to apply for rate matching can be indicated through resource setting or measurement setting. The other approach is to configure these resources separately from the CSI-related settings.
· Alt 1: Resources for PDSCH rate matching are configured in CSI framework
· Alt 2: Resources for PDSCH rate matching are configured separately from RS setting(s) in CSI framework.
Note that alt 2 does not preclude to conduct PDSCH rate matching using information from CSI framework, e.g., NZP CSI-RS(s) configured for channel measurement.
Summary of views:
Alt 1:
Alt 2: LGE, Ericsson, Panasonic

Proposal 1: Resources for PDSCH rate matching are configured separately from RS setting(s) in CSI framework.

3. Signals to be considered for PDSCH/PUSCH rate matching
Open Issues:
Since the resource for PDSCH rate matching is extension from the ZP CSI-RS in LTE, resource for PDSCH/PUSCH rate matching is required to be configured for the functionality of the protection of neighbor TRP/beam’s CSI-RS at least. Beside ZP CSI-RS, following signals can be considered for the resource for PDSCH/PUSCH rate matching.
Summary of views:
Signals to be rate matched other than ZP CSI-RS for the resource for PDSCH/PUSCH rate matching:
· DL DMRS: ZTE
· PT-RS: ZTE
· TRS: Huawei
· SS block: Samsung
· UL DMRS: Huawei
· SRS: Ericsson, Qualcomm
· LTE CRS: Ericsson

Proposal 2: Functionality of resources for PDSCH/PUSCH rate matching includes the protection of neighbor TRP/beam’s CSI-RS at least. Other signals are FFS.

4. Configuration method for the RE locations for resource for PDSCH/PUSCH rate matching
Open Issues:
For the configuration methods for the RE locations for resources for PDSCH/PUSCH rate matching, there are two options proposed as follow:
· Option 1: At least configuration parameters indicating RE location for RS type(s)
· Other parameters in resources for PDSCH/PUSCH rate matching are not precluded and will be further discussed.
· Option 2: RE pattern configuration via bitmap
· FFS: overhead reduction technique for the bitmap, e.g., limiting the region for the bitmap indication
· FFS: a single bit in the bitmap may cover single or multiple REs.
Summary of views:
Option 1: Samsung, Ericsson, Intel, ZTE
[bookmark: _GoBack]Option 2: AT&T, Huawei, Panasonic

Proposal 3: Support at least one of the following options for RE location configuration method for resources for PDSCH/PUSCH rate matching:
· Option 1: At least configuration parameters indicating RE location for RS type(s)
· Other parameters in resources for PDSCH/PUSCH rate matching are not precluded and will be further discussed.
· Option 2: RE pattern configuration via bitmap
· FFS: overhead reduction technique for the bitmap, e.g., limiting the region for the bitmap indication
· FFS: a single bit in the bitmap may cover single or multiple REs.

5. Timing behavior of the resources for PDSCH/PUSCH rate matching
Open Issues:
If the functionality for PDSCH/PUSCH rate matching includes at least the protection of the CSI-RS, there would be three types of timing behavior to be considered for the resources for PDSCH/PUSCH rate matching, similar to the CSI-RS.
Summary of views:
Timing behavior of the resources for PDSCH/PUSCH rate matching:
· Aperiodic: LGE, ZTE, InterDigital, AT&T, Qualcomm
· Semi-persistent: LGE, ZTE, Qualcomm
· Periodic: LGE, ZTE, Qualcomm

Proposal 4: Support aperiodic, semi-persistent, and periodic resources for PDSCH/PUSCH rate matching

6. Other proposals for PDSCH/PUSCH rate matching
· InterDigital: rate-match around a CSI-RS irrespective of the CSI-RS types, including ZP and NZP CSI-RS.
· InterDigital: a common DCI is used to indicate activated CSI-RSs for PDSCH rate-matching in a slot
· Qualcomm: Support subband-set dependent resource indication for PDSCH/PUSCH rate matching.

7. Conclusion
Based on the summary of issues and main views from companies’ contributions and WFs [1]-[9] for rate matching, the following proposals can be considered.
Proposal 1: Resources for PDSCH rate matching are configured separately from RS setting(s) in CSI framework.
Proposal 2: Functionality of resources for PDSCH/PUSCH rate matching includes the protection of neighbor TRP/beam’s CSI-RS at least. Other signals are FFS.
Proposal 3: Support at least one of the following options for RE location configuration method for resources for PDSCH/PUSCH rate matching:
· Option 1: At least configuration parameters indicating RE location for RS type(s)
· Other parameters in resources for PDSCH/PUSCH rate matching are not precluded and will be further discussed.
· Option 2: RE pattern configuration via bitmap
· FFS: overhead reduction technique for the bitmap, e.g., limiting the region for the bitmap indication
· FFS: a single bit in the bitmap may cover single or multiple REs.
Proposal 4: Support aperiodic, semi-persistent, and periodic resources for PDSCH/PUSCH rate matching
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