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Introduction

This document contains the ad-hoc summary for the Wednesday ad-hoc
Topic #1: Model and dataset development
Sub-topic 1-1 Finalization of dataset assumptions

Number of sub-bands
Agreement on Monday:
19 (i.e., 18 is replaced by 19) for the dataset, FFS for the model and requirement

Agreement and discussion during the Wednesday ad-hoc
1st priority: 
· 30k SCS, Sub-band size 16, 18 sub-bands
· PRB arrangement:
· Sub-band 0: All PRB
· Sub-band 1-16: All PRB
· Sub-band 17: 1 PRB
· 15k SCS, Sub-band size 4, 19 sub-bands
· PRB arrangement:
· Sub-band 0: 2 PRBs used
· Sub-band 1-17: All PRB
· Sub-band 18: 2 PRBs used
2nd priority:
· 30k SCS, Sub-band size 8, 19 sub-bands
· PRB arrangement:
· Sub-band 0: 4 PRBs used
· Sub-band 1-17: All PRB
· Sub-band 18: 4 PRBs used
· 15k SCS, Sub-band size 8, 19 sub-bands
· PRB arrangement:
· Sub-band 0: 4 PRBs used
· Sub-band 1-17: All PRB
· Sub-band 18: 4 PRBs used

Samsung: We propose to use sub-band size 16 PRB/sub-band to cover wider bandwidth.
Nokia: We cannot get 19 with 30 and 16
Vivo: Can we take 030k and 8 PRB as first priority ?
Nokia: We are concerned about 30k first priority.
Qualcomm: Regarding sub-band size 16 and 18 sub-bands, some 



Topic 2: Model dimensioning

Complexity
Discussion and conclusion during the Wednesday ad-hoc
For the CSI compression encoder model alignment, companies provide the following information in RAN4#120:
· How to implement the Embedding block with zero-padding (Example R4-2606612 5.4.1).
· How to implement the Positional Embedding block (Example R4-2606612 5.4.2). 
· How to calculate the total number of parameters
· Parameters correspond to the trained parameters.
· Total number of parameters should include input embedding layer and CSI generation blocks
· How to calculate the total number of FLOPs

To further facilitate discussion at RAN4#120, in addition to the above, companies are encouraged to present their complexity analysis based on the following spreadsheet (in addition to their own calculation if relevant): 



Nokia: How about FLOPS ?
Ericsson: It is very difficult to align FLOPs
Spreadsheet: Create spreadsheets for both complexity and SGCS. Also create spreadsheets for scalability. Companies should submit both a word document and their results in Excel format in the same .zip file when contributing

Other model design issues


Model parameter quantization
The outcome from the Monday ad-hoc was further refined on Wednesday:

· Check whether quantized values are needed for TE to ensure reproducible testing across different vendors
· If TE vendors do not need a quantized model and always get similar performance regardless of quantization then model parameters quantization discussion can be dropped.
· In case quantization is needed, Capture 3 options on how to do quantization for further discussion; Vivo proposal, Ericsson proposal and Samsung proposal to use Pytorch.
· BS and UE can use the floating point model and do their own quantization in implementation.
· FFS whether the quantized encoder needs to be captured in 3GPP
· FFS whether float 16 or float 32 is stored in the spec
· Companies encouraged to show results with and without quantization to check how much difference it makes.
· Quantization aware training should be used when quantized models are presented

Mediatek: We previously agreed to consider QAT and think quantized decoders should be shared
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CSI compression complexity sheet.xlsx
Encoder

		Hyper parameters

		N_TF		N_token		d_model		d_head		N_head		d_FF		N_tx		d_max

		4		18		64		8		8		256		32		64

Kazuyoshi Uesaka: Kazuyoshi Uesaka:
Latent size: 32, 64, 128, 192

		Encoder				Transformer(i) x N_TF								199936				Parameters for Transformer

														277888				TF + input embedding + CSI generation

														277.888		k

						Dimension								Parameters				Notes

		Attention																Multi-head attention block is divided by h attention blocks

				W_Q(h)/b_Q		d_model x d_head*N_head + d_model								4160				Weights/bias for Query

				W_K(h)/b_K		d_model x d_head*N_head + d_model								4160				Weights/bias for Key

				W_V(h)/b_V		d_model x d_head*N_head + d_model								4160				Weights/bias for Value

				Total										12480				Total number of parameters per attention block

		Multi-Head Attention

				W_O/b_O		d_model x d_model + d_model								4160				After concatenating attention block outputs, apply W_O and bias

				Total		Attention + W_O								16640				Total number of parameters for multi-head attention block

		FFN

				W_ffn1		d_model x d_FF								16384				Weight to expand the dimension to d_FF

				b_ffn1		d_FF								256				Bias to expand the dimension to d_FF

				W_ffn2		d_FF x d_model								16384				Weight to back to the dimension to d_model

				b_ffn2		d_model								64				Bias to back to the dimension to d_model

				Total										33088

		Multi-Head Attention												16640				Copy from MHA total

		Normalization				d_model + d_model								128				Normalization after MHA, needs beta and gamma, both had dimension of d_model

		FFN				W_ffn1 + b_ffn1 + W_ffn2 + b_ffn2								33088				Copy from FFN total 

		Normalization				d_model + d_model								128				Normalization after FFN, needs beta and gamma, both had dimension of d_model

		Transformer(i)				MHA + FFN + 2 x Normalization								49984				Total parameters for Transformer (single iteration), per I/Q

		Embedding				2 x N_tx x d_model + d_model								4160				Input embedding block

		CSI generation				(N_token x d_model) x d_max + (d_max)								73792				CSI generation block






