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Topic #2: Simulation Assumptions
Sub-topic 2-1
[bookmark: _Hlk133261228]Issue 2-1: Channel model for HST simulations
Agreement:
Use single tap channel model at least for band n100. FFS for other bands.
FFS on other channel models for other bands.
Way forward: Other channel models
· Proposals
· Option 1: AWGN
· Option 2: TDL-A 30ns
· Option 3: TDL-B 100ns
· Option 4: TDL-C 300ns
· Recommended WF
· More discussion needed
More discussion needed regarding the detailed channel model for 500 km/h. Discussion moved to Issue X.1.
Issue is closed

Sub-topic 2-2
Issue 2-2: Modelling of “RB utilization” in the simulations
Agreement:
Moderator: Issue discussed and resolved in GTW (Monday April 24th) and agreement is captured in the simulation assumption table (RB utilization was agreed to be removed). 
Issue is Closed.

Sub-topic 2-3
Issue 2-3: Non-coherent combining for 12 PRB SSB index reading
Use of non-coherent combining for 12 PRB SSB index reading in simulations 
Agreement:
Moderator: Issue discussed and resolved in GTW (Monday April 24th) and agreement is captured in the simulation assumption table (Detection Method). 
Issue is Closed.

Issue 2-4: Soft combining for MIB reading from 12-RB SSB
Use of soft combining for 12 PRB MIB reading in simulations 
Agreement:
Moderator: Issue discussed and resolved in GTW (Monday April 24th) and agreement is captured in the simulation assumption table (Detection Method). 
Issue is Closed.

[bookmark: _Hlk133261257]Sub-topic 2-4

From GTW Monday April 24th, 2023:
· Agreements
	Parameter
	Unit
	Value

	Number of PRBs for PBCH
	
	Baseline: 12 PRBs for 3MHz CBW
Optional: 15 PRBs for 3MHz CBW

	Carrier frequency 
	GHz
	900MHz

	Subcarrier spacing
	kHz
	15 kHz

	Number of Tx antennas
	-
	Baseline: 1
Optional: 2

	Number of Rx antennas
	-
	2 

	DMRS
	- 
	3GPP NR PBCH DMRS

	Other assumptions
	
	Tx BW and SSB puncturing are known at the Rx side 

	CP Length
	-
	Normal

	Number of transmitted SS block within a SS burst set period (K)
	-
	1 

	SS burst set periodicity
	ms
	20

	Frequency Offset relative to UE frequency reference
	Hz
	0

	PBCH symbols within the SS block
	 
	PSS-PBCH-SSS-PBCH

	Data and Control Power offset with respect to PSS and SSS
	dB
	Baseline 0 

	PBCH power offset with respect to PBCH-DMRS
	dB
	0 

	PBCH-DMRS power offset with respect to PSS and SSS
	dB
	0 

	PSS and SSS sequences
	-
	No changes expected 

	PBCH-DMRS sequences
	-
	No changes expected

	PBCH-DMRS RE positions within the PBCH resource
	-
	No changes expected except for puncturing impact

	PBCH Channel coding
	 
	No changes expected to actual Channel coding
(Polar code with 512 length and 24bit CRC)

	PBCH Modulation
	-
	QPSK

	PBCH Payload (including the CRC)
	bits
	56bit (CRC 24bit)

	PBCH SNR
	dB
	-10 : 0 dB, with 1 dB spacing

	Propagation Condition / Channel models
	-
	For 3 km/h UE speed
· AWGN
· TDL-A 30ns
· TDL-B 100ns
· TDL-C 300ns

For 500km/h UE speed
· Single tap model

Additional scenarios can be considered in future meetings

	UE speed
	 
	3 km/h, 500 km/h

	Detection Method
	 
	Baseline: One shot detection (i.e. no combination for different PBCHs)

Optional: 
· Non coherent combining for SSB index reading 
· Soft combining for MIB reading

FFS which method(s) will be used to define the requirement(s)

	Metrics
	
	See below

	NOTE: the companies are encouraged to state channel model parameters together with the results, the parameters are to be further discussed and aligned. 
 



Way forward:
Two issues were left for continued discussion during RAN4#106bis meeting:
· Issue X.1: Channel model details for 500km/h channel model
· Issue X.2: Metric for simulations
These will be discussed during the rest of the meeting in an offline email discussion

Issue X.1: Channel model details for 500km/h channel model:
· Proposals:
· Option: please add
Companies can also list directly in the following table which channel model is proposed.
Moderator: we already agreed: Use single tap channel model at least for band n100.
	Company
	Comment

	Intel
	RAN4 can consider B.3.1 Single Tap Channel Profile in TS 38.101-4 as a base line.
For our interest of 900 MHz band, the doppler frequency would be 467 Hz and we may refer “Single Tap HST-417”  for our RRM evaluation
[image: ]
FFS on the necessity of simplified HST model where Doppler frequency is constant.

	Huawei
	Same view as Intel, i.e. to use single tap HST channel in B.3.1 of 38.101-4.
One question is that the Doppler shift for 900MHz and 500km/h is 417Hz, but currently there is no column in the table or figure for this Doppler shift value. Do we need to add it in 38.101-4?

	Apple
	We are fine with Intel’s observation and support to have AWGN with a constant Doppler shift for RRM evaluation. 
Another thing is: for this constant Doppler shift, we think it shall be two times of the calculated doppler shift (UE is using serving cell’s doppler as reference and the neighbor cell doppler can be different from serving cell up to 2*417Hz in Intel’s example), as same as what we used in HST RRM test (doubled doppler shift based on TS38.101-4). We are open to hear other companies’ views on it.

	Nokia
	We think that the best way forward would be to use AWGN with constant doppler for 500km/h (2*417Hz).
We are also ok to leave the FFS: 
· FFS on the necessity of simplified HST model where Doppler frequency is constant.
In the HST-model, doppler is variable, starting from 0Hz. We understand that in AWGN-simulations the 2x417Hz would illustrate the worst case doppler. 
HST is more complex and we would, for example, need define a new doppler value, and revisit inter-site distances for 900MHz deployments (some kilometres).


	MediaTek
	We are fine in general to consider B.3.1 Single Tap Channel Profile in TS 38.101-4 as a base line. 



Agreements:
1. Use single tap channel model at least for band n100 using HST channel in B.3.1 of 38.101-4 for 900MHz
2. Doppler frequency: Use 2*416,67Hz
3. Use constant Doppler shift

Issue X.2: Metric for simulations:
Based on the discussion following two metrics have been listed as a starting point:
· Proposals
· Option 1: SSB index reading
The number of SS-blocks required for 99% to successfully decode the PBCH
· Option 2: MIB reading delay
The number of MIB readings required for 99% to successfully decode the MIB
· Option 3: Other
The options are not exclusive and companies can indicate support for none, one or both, or some other metric (list details).

	Company
	Comment

	Intel
	FFS for target error rate.  Maybe in range of [90% or 95% or 99%]
RAN4 can decide later after collectiing results and we are open to furhter discussion.

	Huawei
	Support both option 1 and option 2.
On the target error rate, we support 99% same as in Rel-15 simulation.
In addition, we suggest a small correction to option 1:
The number of SS-blocks required for 99% to successfully decode the PBCH SSB index

	Apple
	Agree with Huawei’s proposal on option 1. 
Regarding option 2, we want to check companies’ view on which requirement will it be used for. Since necessity of CGI requirement is still under discussing, we think this option 2 is only for SI reading in cell re-selection test case (performance part). 

	Nokia
	Agree with Option 1 with edit “The number of SS-blocks required for 99% to successfully decode the PBCH SSB index”. Agree with the Option 2. 

We think companies should provide at least 99% as a reference case. 

	MediaTek
	We would like to keep option 3 Other options are not precluded. 
Besides, what about other metrics for L1 measurements delay and RLM/BFD? 



Agreements:
Use at least following metric:
· Option 1: SSB index reading delay
The number of SS-blocks required for 99% to successfully decode the PBCH SSB Index
· Option 2: MIB reading delay
The number of MIB readings required for 99% to successfully decode the MIB
· Option 3: Other metrics not precluded
Companies can provide both metrics using other target error rate than 99%, For example 90% or 95%. Companies shall include the target error rate metric with the simulation results.

Issues related to simulation assumptions prior to RAN4#106bis meeting:
· Clarify: ‘Number of Tx antennas’ is equal to 1
Agreement:
Moderator: Issue discussed and resolved in GTW (Monday April 24th) and agreement is captured in the simulation assumption table. 
Issue is Closed.

· Option 1: Can “Other assumptions” be removed?
Agreement:
Moderator: Issue discussed and resolved in GTW (Monday April 24th) and agreement is captured in the simulation assumption table. 
Issue is Closed.
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