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Introduction
In this document, we discuss following.
- The relation between resource assignment and resource reservation
- The signalling mechanism defined for PDCCH resource sharing
- The signalling mechanism defined for CSI-RS
- The signalling mechanism defined for DMRS
- The signalling mechanism defined for LTE co-existence 
- The signalling mechanism defined for short PUCCH and SRS

Discussion
The relation between resource assignment and resource reservation
Time/frequency resource usage of PDSCH/PUSCH are determined as following manner in our view. It is the combination between resource assignment and reservation.
Step 1: Resource assignment step
- PRB level granularity of the frequency domain resource is assigned by type 0 (bitmap) and type 1(RIV type).
[bookmark: _GoBack]- Which symbols are DL and which symbols are UL are determined by semi-static configuration of DL/UL direction, SFI in group common search space and/or time domain information in DCI.
Step 2: Resource reservation step
Within the assigned resource in step 1, certain resource are reserved by the following signals.
- Using the signalling mechanism defined for PDCCH resource sharing, the resource for PDCCH is reserved. 
- Using the signalling mechanism defined for CSI-RS, the resource for CSI-RS is reserved. This is RE level signalling.
- Using the signalling mechanism defined for DMRS, the resource for DMRS is reserved. This includes MU-MIMO case.
- Using the signalling mechanism defined for LTE coexistence, semi-static resource is reserved. This may be RE-level.
- Although RAN1 have not discussed, the signalling mechanism defined for PDCCH is modified to fit at the end of slot. This is used for short PUCCH resource reservation and SRS resource reservation.
Step 1 signalling is discussed in the contribution [2]. In the following, we discuss step 2 signalling respectively. Although specific target of the reservation is mentioned, the usage is not limited to such usage but can be used for the other usage including forward compatibility. On the other hand, the signalling design is at certain level optimized for the main use case.

The signalling mechanism defined for PDCCH resource sharing
In the last RAN1 meeting, following summary of offline was proposed for agenda 6.3.1.3 by Nokia.
	· The RRC configured one or more resource-sets, for which the UE shall assume PDSCH being rate-matched around, include at least :
· Resource sets configured by a first bitmap of RBs and a second bitmap of OFDM symbols for which the first bitmap apply 
· These resource sets can be RRC configured  to be part of or excluded from L1 signaling
· CORESET(s) configured to a UE for monitoring can be configured to become  resource sets(s).
· These resource sets can be RRC configured  to be part of or excluded from L1 signaling
· FFS on connection to reserved resource 



We propose above summary should be agreed. Then the discussion is how to indicate one or more resource sets. We propose the table with 4 row is UE-specifically configured via RRC. For each row, above proposed 2 RB/OFDM symbol bitmap is configured. The index of the table is signalled by UE specific DCI or group common DCI. By such configuration, any pattern of reserved resource can be signalled. Our view is only up to 3rd symbols are sufficient as slot scheduling PDCCH resource reservation is the main target but not to have the objection to more than 3rd symbols. In our view, more than 3rd symbol can be realized by SFI or the other signalling.
Proposal 1: 2 bits field is used for PDCCH resource sharing. 2 bits is the index of the semi-static configuration table. This index can be mapped for DL assigning UE specific DCI or group common DCI.
Proposal 2: In the semi-static configuration table, each entry has a bitmap of RBs and a bitmap of OFDM symbols. This table is configured by RMSI and can be updated by UE specific signalling.

The signalling mechanism defined for CSI-RS
In the last RAN1 meeting, following was agreed after the discussion of the summary of views on PDSCH and PUSCH rate matching in [R1-1716773].
	· RMR(s) for PDSCH resource mapping includes CSI-RS REs at least. 



Our view is this signalling has separate signalling and 2 or 3 bits are used. The reserved pattern is a kind of regular structure of RE level similar to ZP-CSI-RS/NZP-CSI-RS RE resource reservation but taking into account multiple numerology aspect [3].
Proposal 3: 2 or 3 bits field is used for CSI-RS RE resource reservation. This can be mapped for UE specific DCI or group common DCI.

The signalling mechanism defined for DMRS
In the last RAN1 meeting, following was agreed for Transmission Configuration Indication (TCI). 
	A UE is RRC configured with a list of up to M candidate Transmission Configuration Indication (TCI) states at least for the purposes of QCL indication
· Whether M equal to or larger than 2N is for further study, where N is the size of the DCI field for PDSCH
· FFS: Mapping between the candidate states to the states described by N bit DCI field for PDSCH
· Each TCI state can be configured with one RS Set
· Each ID (FFS: details of ID) of DL RS at least for the purpose of spatial QCL in an RS Set can refer to one of the following DL RS types:
· SSB
· Periodic CSI-RS
· Aperiodic CSI-RS
· Semi-persistent CSI-RS
· FFS: Other RS (e.g. TRS, PTRS) in an RS set depending on outcome of discussions in the QCL agenda item
· FFS: Mechanisms to initialize/update the ID of a DL RS(s) in the RS Set used at least for spatial QCL purposes
· At least the following two mechanisms are FFS: (1) explicit signalling to the UE of the DL RS(s) ID and corresponding TCI state (2) implicit association of the DL RS ID(s) to a TCI state based on measurements by the UE.
· The mechanisms used for different RS types are FFS
· FFS: Whether or not a TCI state includes other parameters(s), e.g., for PDSCH rate matching purposes
· FFS: Value of N, where N is at most [3] bits
Note: More details on specification of more than one DMRS port group and more than one RS Set per TCI state is to be completed after the December release.



In order to support non-transparent MU-MIMO, DMRS resource other than your assigned DMRS needs to be indicated. We propose these related rate matching is realized by above signalling. Further detailed signalling scheme is proposed in [4].
Proposal 4: DMRS related resource reservation is signalled by Transmission Configuration Indication (TCI) field in UE specific DCI.

The signalling mechanism defined for LTE co-existence 
In the last RAN1 meeting, following was proposed as Way Forward on Reserved Resources in [R1-1716829].
	· Reserved resource can be configured as one of the following types (both types will be supported): 
· PRB and symbol-level  reserved resources: 
· one or more PRBs are reserved (in a numerology within a bandwidth)
· one or more OFDM symbols are reserved (in a numerology within a duration)
· Resource-element (RE) level reserved resources where specific resource-element patterns are reserved
· NR supports the configuration of RE-level reserved resources with reserved-resource patterns that match REs used by specific LTE (including LTE-MTC) and NB-IoT signals.
· Example of such LTE/LTE-MTC signals: CRS, PSS/SSS, PBCH, other RS, ….
· Example of such NB-IoT signals: NRS, NPSS/NSSS, NPBCH, NPRACH, ….
· These resources are signaled on X2 and to the UE via RRC  
· UE assumption/behavior for avoiding reserved resources
· PDSCH (except system information) /PUSCH: Rate matching
· PDCCH/PUCCH: Rate matching or puncturing (FFS)
· Other physical signals and channels: Puncturing 



We think the proposal is reasonable but we'd like to clarify that the performance degradation caused by above reserved resource is not UE responsibility. For example, if certain DMRS is reserved by above signalling, the degradation caused by such reservation is network responsibility.

Proposal 5: The proposal of reserved resource in R1-1716829 should be agreed but the performance degradation caused by such reservation (like the lack of DMRS) is no responsibility to UE.

The signalling mechanism defined for short PUCCH and SRS 
SRS related resource reservation has been discussed in MIMO session as rate matching but not concluded until now. Short PUCCH related resource reservation has not been discussed until now. Our view is the signalling mechanism defined for PDCCH resource sharing can be used for the purpose to reserve short PUCCH and SRS. The difference would be 1) separate DCI field compared with PDCCH resource reservation and 2) separate semi-static configuration table. 

Proposal 6: 2 bits field is used for short PUCCH and SRS resource sharing. 2 bits is the index of the semi-static configuration table. This index can be mapped for UL assigning UE specific DCI or group common DCI.
Proposal 7: In the semi-static configuration table, each entry has a bitmap of RBs and a bitmap of OFDM symbols. This is table is configured by RMSI and can be updated by UE specific signalling.

Conclusion
We discussed reserved resource, and we propose following.
Proposal 1: 2 bits field is used for PDCCH resource sharing. 2 bits is the index of the semi-static configuration table. This index can be mapped for DL assigning UE specific DCI or group common DCI.
Proposal 2: In the semi-static configuration table, each entry has a bitmap of RBs and a bitmap of OFDM symbols. This table is configured by RMSI and can be updated by UE specific signalling.
Proposal 3: 2 or 3 bits field is used for CSI-RS RE resource reservation. This can be mapped for UE specific DCI or group common DCI.
Proposal 4: DMRS related resource reservation is signalled by Transmission Configuration Indication (TCI) field in UE specific DCI.
Proposal 5: The proposal of reserved resource in R1-1716829 should be agreed but the performance degradation caused by such reservation (like the lack of DMRS) is no responsibility to UE.
Proposal 6: 2 bits field is used for short PUCCH and SRS resource sharing. 2 bits is the index of the semi-static configuration table. This index can be mapped for UL assigning UE specific DCI or group common DCI.
Proposal 7: In the semi-static configuration table, each entry has a bitmap of RBs and a bitmap of OFDM symbols. This is table is configured by RMSI and can be updated by UE specific signalling.
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