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1. Introduction
This contribution discusses remaining issues related to rate matching resource configurations. Particularly, it discusses briefly on cell-specific RMR configuration and UE behaviors for dynamically indicated RMR resource. 
2. Semi-static rate matching resources (RMR) configurations
So far, cell-specific rate matching resource configurations are not agreed which could be beneficial in some cases for example LTE-NR downlink sharing cases. For example, it has been discussed RB level indication on reserved resource for NB-IoT and NR coexistence, or legacy PDCCH region is signalled as reserved resource for LTE-NR existence case. Considering both cases where either frequency or time domain reserved resources could be sufficient, one simple approach is to configure ‘either bitmap-1 or bitmap-2. If use cases of combining bitmap-1 and bitmap-2 is identified, optionally combination of bitmap-1 and bitmap-2 may be supported. When only bitmap-1 is configured, the indicated RBs are applied to all symbols in all slots, and only bitmap-2 is configured, the indicated symbols are reserved in the entire frequency. 
Proposal 1: In cell-specific configuration, allow configuring only bitmap-1 or bitmap-2. FFS on whether to support also on combined bitmap-1 and bitmap-2. If only bitmap-1 is configured, it applies to the entire symbols/slots. If only bitmap-2 is configured, it applies to the entire frequency. 

3. Clarification on UE behaviors
3.1. PDCCH mapping on rate matching resources
So far, it has been agreed to apply semi-statically configured rate matching resources for PDSCH. Also, for dynamically indicated rate matching resources are only for PDSCH. On the other hand, rate matching resources can be also present in PDCCH particularly when search space is present in the middle of slot. In terms of handling of PDCCH, we can consider the following approaches. 
(1) No rate matching on control channel: including SS block, semi-statically configured RMR, a UE may assume that control channel is not rate matched by such resources. As the resources are not allocated to control channel, it is likely that the entire candidate will not be used for that UE. From the UE assumption perspective, a UE assume that control channel is not affected by any rate matching resources. 
(2) Rate matching on control channel: as the rate matching resource will not be used for control, it’s likely that the network would not utilize the candidate overlapping with rate matching resource with the first approach whereas the UE performs blind decoding. To save blind decoding, it can be also considered that a UE can skip monitoring on candidates which are partially or fully overlapped with rate matching resources such as transmitted SS block, dynamically indicated unknown/UL resource, or semi-statically configured rate matching resources. Rate matching only on REs overlapping with such resources are not desirable as the number of REs per each candidate can vary. 
Proposal 2: A UE skips monitoring on candidates which are partially or fully overlapped with transmitted SS block, dynamically indicated unknown/UL resource, or semi-statically configured rate matching resources.
3.2. Dynamic RMR indication for multi-slot
RMR resources which can be dynamically indicated can be configured with bitmap-1 and bitmap-2. So far, there is no agreement with bitmap-3 for dynamically indicated resources. Thus, the timing which rate matching pattern is used needs to be clarified in case of cross-slot, multi-slot, and non-slot scheduling. 
· Same-slot & single slot PDSCH: in this case, it can be assumed that the rate matching patterns (bitmap-1 & 2) are applied in the scheduled slot. 
· Same-slot & non-slot PDSCH: in this case, rate matching on the overlapped symbols between non-slot PDSCH and RMR pattern can be assumed. It is assumed that multi-non-slot by dynamic scheduling would not cross the slot boundary. If it crosses the slot boundary, the same handling on multi-slot is assumed. 
· Cross-slot & single slot PDSCH: as it is dynamically scheduled, it can be assumed that the rate matching patterns are applied in the scheduled slot. 
· Multi-slot PDSCH: in case single slot bitmap-2 is used, it may be assumed that the same rate matching patterns are applied in each slot where multi-slot PDSCH is mapped. If there is semi-statically configured UL slots within multi-slot PDSCH duration, similar to PUCCH, multi-slot PDSCH can be postponed in such a slot. In case two slots bitmap-2 is used, we can consider two approaches:
· Two slots bitmap are applied in even/odd slots regardless of where the first transmission occurs
· Two slots bitmap are applied in even/odd slot transmission depending on actual transmission
Given actual transmission could occur in non-contiguous slots if postpone on UL slots are considered, it could be simplified if the first approach is assumed. 
· Cross-carrier scheduling: in case of cross-carrier scheduling, it is assumed that ‘rate matching resources’ in scheduled carrier is indicated dynamically. 
· Cross-BWP scheduling: as there are ‘BWP-specific’ rate matching resources, in case of cross-BWP scheduling (e.g., BWP switching scheduling DCI), rate matching patterns on the scheduled/switched BWP is assumed. 

If bitmap-3 is introduced for dynamically indicated RMR as well, the timing information can be driven from bitmap-3. 
Proposal 3: If bitmap-3 is not introduced, apply 1-slot or 2-slots bitmaps on the scheduled resources. In terms of 2-slots bitmap, it can be applied to even/odd slots regardless of where the first transmission occurs. 
4. [bookmark: _GoBack]Conclusion
In this contribution, we discuss remaining issues for RMR. 
Proposal 1: In cell-specific configuration, allow configuring only bitmap-1 or bitmap-2. FFS on whether to support also on combined bitmap-1 and bitmap-2. If only bitmap-1 is configured, it applies to the entire symbols/slots. If only bitmap-2 is configured, it applies to the entire frequency. 
Proposal 2: A UE skips monitoring on candidates which are partially or fully overlapped with transmitted SS block, dynamically indicated unknown/UL resource, or semi-statically configured rate matching resources.
Proposal 3: If bitmap-3 is not introduced, apply 1-slot or 2-slots bitmaps on the scheduled resources. In terms of 2-slots bitmap, it can be applied to even/odd slots regardless of where the first transmission occurs. 
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