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Introduction
Agreement in RAN1#AH2
For DL data transmission:
· PRB bundling size values include
· Case 1: one or more values down-selected from the following set
· {[1], 2, 4, 8 and 16};
· FFS the relationship with RBG size; 
· Case 2: values equal to consecutively scheduled bandwidth in frequency;
· For UE-specific PRB bundling size indication, support dynamically indicated PRB bundling size with up to 1 bit overhead;
· FFS implicit indication to reduce configuration overhead, e.g., based on DMRS configuration etc;
· FFS the usage of above 1 bit, e.g. whether to switch between Case 1 and Case 2 or between two configured Case 1 values;
· FFS other aspects related to MU-MIMO pairing and higher-layer signaling

Agreements: in RAN1#90
· PRB bundle is based on absolute PRB-grid of a component carrier

Agreements: in RAN1#90
· For DL unicast data transmission:
· Case 1 PRB bundling size values are at least 2 and 4
· FFS whether or not to additionally support PRB bundling size 1 – companies are encouraged to perform analysis and evaluations especially w.r.t. PRB bundling sizes 2 and 4
· FFS: PRG configuration for broadcast PDSCH

Agreement in RAN1#AH3
The PRB bundle defined in the absolute PRB grid of the wideband CC from network perspective is aligned with RBG boundary

Agreement: in RAN1#AH3
· Support the 1 bit DCI indication for PRB bundling size
· Dynamic PRB bundling is part of UE capability signalling discussion;
· FFS details; 
· If UE does not support dynamic PRB bundling, then only one PRB bundling size is higher layer configured;
· FFS the detailed usage of the 1 bit;
Agreement: in RAN1#90b
· UE is configured with PRB bundling size(s) per BWP
Agreement: in RAN1#90b
· For broadcast PDSCH, multi-cast PDSCH, and unicast PDSCH before RRC configuration, PRB bundling size is 2
Agreement: in RAN1#90b
· 1-bit DCI field for indication of PRB bundling size can be configured to be present by RRC


Agreement: in RAN1#90b
· When 1-bit DCI field is present, the following configuration is supported
· Candidate values: {2, 4, scheduled BW}
· FFS: support 1 as an additional candidate value
· The DCI bit field indicated “1” : select one value from one or two RRC configured candidate values
· When two candidate values are configured, one value is implicitly determined
· FFS details of implicit determination (e.g., scheduled BW, RBG-based, subband size, PDCCH REG bundling size, BWP, DMRS pattern, etc.)
· The DCI bit field indicated “0”: select one RRC configured candidate value
· When a UE is configured with RBG=2, the UE is not expected to be configured with PRG=4

Based on the contributions in this agenda, the following issues are mainly discussed.   
1. Key issue 1: PRB bundling size
2. Key issue 2: Implicit rule to determine PRB bundling size
3. Miscellaneous issues regarding relationship between PRG and resource allocation
4. Others
Key issue 1: PRB bundling size
About values of PRB bundling size, the major consideration includes bundled processing gains, scheduling flexibility (MU-MIMO, CoMP), possible beamforming gains and precoders cycling performance gains. There are the following issues: 
· Against the value of 1 (Huawei, HiSilicon, vivo, Samsung, Qualcomm, Nokia, NSB, IDC)
· Support the value of 1 (ZTE, Sanechips, CATT, LG, Ericsson)
Proposal 1: The PRB bundling size of 1 is not supported;

Key issue 2: Implicit rule to determine PRB bundling size
The following ways to implicit of the 1 DCI bit is proposed:
· DMRS-based: 
· Configuration type (Huawei, HiSilicon, IDC)
· SU/MU port indexing (Intel)
· Number of DMRS symbols (Nokia)
· Flexible configuration for DMRS port/layer indication states (Samsung)
· Allocation-based:
· Number of allocated PRBs and bandwidth of active BWP; (LG)
· Size of BWP; (Samsung)
· RBG size; (IDC)
· RBG and resource allocation type; (Qualcomm)
· Subcarrier spacing of BWP; (Huawei, HiSilicon)
· Beam indication or QCL configuration; (ZTE, Sanechips)
· Precoder granularity of PDCCH; (vivo)
· Smaller value between the two candidate values in case of type 1 distributed resource allocation; (LG)
Proposal 2: 
Miscellaneous issues regarding relationship between PRG and resource allocation
· The agreement reached in Ran1#90 Bis: “When a UE is configured with RBG=2, the UE is not expected to be configured with PRG=4” holds also when 1-bit DCI field is not present. (Qualcomm)
· UE may assume that the resource allocation of serving and co-scheduled ports is happening with a 2-PRB granularity which is aligned with the common RBG wideband grid. (Qualcomm)
· Case 2 values is applied with restrictions: either to limit to localized type 1 RA or to lower-bound the size of disjoint clusters. (Qualcomm)
· Support time domain bundling size indication for multi-slot scheduling.(E///)
· For distributed type 1 resource allocation, support interleaving unit size equal to PRG for the block inter-leaver of VRB to PRB mapping; (vivo)
· When the last PRG in the last RBG has size less than the assigned PRG size, the UE can expect that the precoder on the last PRG is the same as that on the second-last PRG. (MTK)
· [bookmark: _Toc498437563]When PRB bundling is indicated as “scheduled BW” and non-consecutive RB scheduling is used, then the UE may assume that the same precoder is used across all RB within each cluster of consecutive RBs while not across different clusters. (E///)

Proposal 3: When a UE is configured with RBG=2, the UE is not expected to be configured with PRG=4;
Proposal 4: For multi-slot scheduling, single PRB bundling size is indicated and applied for multiple slots;
Proposal 5: For co-scheduled DMRS ports of other UEs, UE may assume the smallest specified PRB bundling size (i.e., 2, FFS 1) for interference estimation; 
Proposal 6: When PRB bundling is indicated as “scheduled BW” and non-consecutive RB scheduling is used, then the UE may assume that the same precoder is used across all RB within each cluster of consecutive RBs while not across different clusters.; 

Others
· UE assisted PRB bundling size configuration; (Huawei) 
· Reuse the signalling defined for common PRB indexing to align PRGs between UEs. (Intel)
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