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Introduction
In RAN1 Meeting #90b [1], WG1 agreed to include an implicit-based PRG size determination and indication mechanism to allow more flexibility for PRG selection while maintaining a low signaling overhead.
	Agreement:
· 1-bit DCI field for indication of PRB bundling size can be configured to be present by RRC

· 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




[bookmark: _Hlk498635696]In this contribution, we provide an overview of the configuration mechanism, and also discuss potential implicit rules that can be employed for PRG size determination. 
PRB Bundling Size Mechanism
For CP-OFDM transmission, configurability of the PRG size is supported to enable the MIMO transmission to adapt to the frequency selectivity of channel and facilitate channel estimation. In a frequency selective channel, the performance of a MIMO system can be improved by considering more flexibility in choosing the precoding resolution. In NR, bundle sizes {2, 4, scheduled bandwidth} are agreed as the candidate values for PRG selection. As such, the PRG size can potentially be adjusted according to the frequency selectivity of the channel and/or the expected performance of the channel estimation. 
Based on the agreed mechanism [1], if the DCI bit is configured, the PRB bundling size determination can operate in two different modes. 
· In the first mode of operation, for each state of the DCI bit only one PRG size value is configured. Therefore, as the DCI bit toggles, the PRG size changes from a first configured value to a second configured value. In this mode, selection of a third choice requires an RRC re-configuration to replace one of the configured value with the third choice. 
· If the second mode of the operation is selected, there will be still a single value configured for the state “0” of the DCI bit, however for state “1”, two values will be configured that each could be selected based on an implicit rule.  
 
[bookmark: _Hlk498594314]By having three different candidate values of PRG sizes, different options can be considered for configuration of PRG size values, as shown in Table 1. 
	Table 1

	
	DCI=1
	DCI=0

	Option 1
	2
	Implicit determination from {4, Scheduled BW}

	Option 2
	4
	Implicit determination from {2, Scheduled BW}

	Option 3
	Scheduled BW
	Implicit determination from {2, 4}



Some examples of Implicit Rules
In an implicit determination, PRG size is defined based on another already configured system parameter. In NR, different system configuration parameters can be used to motivate an implicit determination rule, such as: Scheduled BW, RBG size, Subband size for CSI reporting, PDCCH REG bundling size, BWP size and DMRS configuration. 
[bookmark: _GoBack]For example, DM-RS configuration includes DM-RS pattern, DM-RS density within a PRB and slot, orthogonal multiplexing method (e.g., TD-OCC, FD-OCC), number of orthogonal DM-RS ports, and the number of symbols used for DM-RS. Therefore, any feature of the configuration could be used as a trigger to prefer one PRG size over another. For example, as shown in Table 2, based on the number of DMRS subcarriers per symbol, different PRG sizes can be selected. Other examples similar to what presented in Table 2 can also be envisioned based on other system parameters.
	Table 2

	DMRS Density Configuration
	PRG

	Configuration 1a: 1 Symbol, Comb 2 + 2 Cyclic Shift
	PRG size 1

	Configuration 2a: 1 Symbol, 2-FD-OCC 
	PRG size 2

	…
	…



In our view, since an important aspect of the system performance is the signaling overhead related to the PMI feedback, it is reasonable to base the PRG size determination based on the RBG size that itself reflects some information about the scheduled transmission bandwidth. In principle, from PMI overhead perspective, it would not be efficient to configure a small PRG size when the RBG is larger than a certain threshold, as it results in a high overhead. Table 3a and 3b show exemplary cases of implicit determination rules based on the RBG size. In Table 3a, for DCI=“0”, the PRG size is always set to 2 PRBs regardless of the RBG size. However, when DCI=“1”, depending on the RBG size a proper PRG is selected. Contrarily, in Table 3b, for DCI=“0”, the PRG size is always set to the scheduled bandwidth, regardless of the RBG size. However, when DCI=“1”, depending on the RBG size a proper PRG is selected.
Proposal 1 – Use an RBG-based implicit rule for PRG size determination.
	Table 3a

	
	DCI = “0”
	DCI = “1”

	
	PRG
	PRG 

	RBG = 2
	2
	Scheduled BW

	2 < RBG < 16
	2
	4

	RBG = 16
	2
	Scheduled BW



	Table 3b

	
	DCI = “0”
	DCI = “1”

	
	PRG
	PRG 

	RBG = 2
	Scheduled BW
	2

	RBG >2
	Scheduled BW
	4



In case a solely RBG-based mechanism for PRG size selection is not efficient, PRG size can be determined in a two-step fashion. For example, if a DM-RS density is higher than a threshold, a first candidate value can be used. Otherwise, the PRG is determined based on another PRG parameter type such as RBG size or scheduled BW.
Proposal 2 – If needed, use a two-step implicit rule by combining two different system configuration parameters, such as DMRS and RBG size. 

Summary
In this contribution, we provide an overview of the configuration mechanism, and also discuss potential implicit rules that can be employed for PRG size determination. Based on the presented discussion, following proposals are made:
Proposal 1 – Use an RBG-based implicit rule for PRG size determination.
Proposal 2 – If needed, use a two-step implicit rule by combining two different system configuration parameters, such as DMRS and RBG size. 
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