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1. Introduction
At the post-email discussion [POST125bis][021][AIML mobility], lots of simulation assumption and evaluation methodology are discussed. However, there are still some issues not be mentioned, such as number of sample in the FR1 and FR2, recommended RRC parameters for beam consolidation and so on. In this paper, we’d like to share our views on these aspects.
2. Discussion
· Layer 1 sampling
In the post-email discussion [POST125bis][021][AIML mobility], whether sampling period should be aligned among companies or not is discussed. Many companies prefer to align the sampling period in order to better compare simulation results among companies. While, in our understanding, the number of samples used to generate one L1 level results also needs to be aligned. According to the TS 38.133, the number of samples in intra-freq measurement and inter-freq measurement without gap is 5; and the number of samples in inter-freq measurement with gap is 8. It is noted that for inter-freq measurement with gap, the extra 3 samples are for automatic gain control, no need to be considered in the simulation. Thus, we suggest to use 5 samples to generate layer 1 level result in the FR1 scenario, no matter intra-freq measurement and inter-freq measurement. For the sampling period, we suggest to use 20ms, which is the typical SSB burst periodicity. With 5 samples and 20ms sampling period, the L1 filtering periodicity is 100ms in FR1 scenario. The layer 1 sampling model in FR1 scenario is shown in Fig.1:
[image: ]
Fig.1 Layer 1 filtering model in FR1 scenario.
Proposal 1: In FR1 scenario, 5 samples are used to generate L1 level result, the sampling periodicity is 20ms, and the layer 1 filtering periodicity is 100ms.
For L1 sampling is FR2 scenario, since multiple (e.g. 4 or 8) UE downlink Rx beams are used, we need to first clarify whether to align the number of samples per UE Rx beam. For example, if the required samples for each UE beam is set to 4, with 4 UE Rx beams, the UE needs 4*4 samples to perform layer 1 filtering (see Fig.2); with 8 UE Rx beams, the UE needs 4*32 beams to perform layer 1 filtering. In this way, the layer 1 filtering periodicity for the case of 4 UE Rx beam and 8 Rx beam are different. Therefore, we suggest RAN2 to discuss whether to align the number of samples per UE Rx beam, and if the alignment is needed, the detailed number of samples per UE Rx also need to be discussed. Another issue is that with multiple UE Rx beams and 20ms sampling periodicity, the layer 1 filtering periodicity is 4*4*20=320ms for 4 Rx beam case and 8 * 4*20= 640ms for 8 Rx beam case (assuming 4 samples per UE Rx in both cases), in our view, this layer 1 filtering periodicity is too long, which increases our simulation time. One possible solution is to shorten the sampling periodicity, e.g. 10ms. 
[image: ]
Fig.2 Example: Layer 1 filtering model in FR2 scenario with 4 UE Rx beams.
Proposal 2: In FR2 scenario, RAN2 to discuss whether to align the number of samples per UE Rx beam; and if alignment is needed, to discuss the detailed value.
Proposal 3: In FR2 scenario, RAN2 to discuss whether to modify the sampling periodicity to reduce simulation time.
Another issue to be noted is whether to consider measurement gap in the layer 1 sampling. First we want to clarify the usage of measurement gap in the simulation. In our understanding, there are two potential usages: (1) to evaluate the gap reduction rate in the frequency domain prediction; (2) consider the UE RF limitation in the data collection procedure, i.e. the UE can not measure different MOs on different frequencies at the same time (the UE can not sampling for intra-freq and inter-freq at the same time). For the first usage, we think there is no need to consider gap in the simulation, since only one inter frequency is considered and at the early stage of study, we force on co-located scenario. We can analyse the measurement gap reduction rate via theoretical analysis.For the second usage, it seems reasonable. In reality, one UE can not measure the serving cell and inter-freq neighbour cell at the same time. But if this is considered in the simulation, the simulation complexity and simulation time are increased(at least for data collection). Therefore, in order to reduce our simulation overhead, we suggest to not consider measurement gap in the simulation.
Observation 1: If the measurement gap is considered, the measurement on the serving cell and neighbour cell can not be performed at the same time, which increases our simulation complexity and simulation time.
Proposal 4: Suggest to apply the same Layer 1 sampling model for both intra-freq and inter-freq.

· RRC parameters for measurement consolidation
In the post-email discussion, we only discussed whether the RRC parameters for measurement consolidation need to be aligned. However, the specific RRC parameters and recommended values have not been discussed. In this sub-section, we’d like to discuss these two issues. In the existing specification, the cell measurement result derivation is as follows:
	1>	for each cell measurement quantity to be derived based on SS/PBCH block:
2>	if nrofSS-BlocksToAverage is not configured in the associated measObject in RRC_CONNECTED or in the associated entry in measIdleCarrierListNR within VarMeasIdleConfig in RRC_IDLE/RRC_INACTIVE; or
2>	if absThreshSS-BlocksConsolidation is not configured in the associated measObject in RRC_CONNECTED or in the associated entry in measIdleCarrierListNR within VarMeasIdleConfig in RRC_IDLE/RRC_INACTIVE; or
2>	if the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation:
3>	derive each cell measurement quantity based on SS/PBCH block as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [9];
2>	else:
3>	derive each cell measurement quantity based on SS/PBCH block as the linear power scale average of the highest beam measurement quantity values above absThreshSS-BlocksConsolidation where the total number of averaged beams shall not exceed nrofSS-BlocksToAverage, and where each beam measurement quantity is described in TS 38.215 [9];


The RRC parameters nrofSS-BlocksToAverage and absThreshSS-BlocksConsolidation impact beam consolidation procedure. With different values, the prediction accuracy is different. In order to better compare the simulation results among companies, we think these two RRC parameters need to be aligned. For FR1, since only a few beams are transmitted in the base station, we suggest to set nrofSS-BlocksToAverage to 1. In this case, the RRC parameter absThreshSS-BlocksConsolidation does not work, because the cell result is always the highest beam measurement quantity value, no matter whether it exceeds absThreshSS-BlocksConsolidation or not. In FR2, we suggest to set nrofSS-BlocksToAverage to 3. For absThreshSS-BlocksConsolidation, there are two options: (1) consider absThreshSS-BlocksConsolidation, and the detailed value can be discussed in RAN2; (2) not considered it in the simulation.
Observation 2: The RRC signaling nrofSS-BlocksToAverage and absThreshSS-BlocksConsolidation impact beam consolidation procedure.
Proposal 5: Regarding RRC signaling for beam consolidation, consider the following two options:
Option 1: nrofSS-BlocksToAverage is set to 1 in FR1 and 3 in FR2, and absThreshSS-BlocksConsolidation is considered, detailed value to be discussed in RAN2;
Option 2: nrofSS-BlocksToAverage is set to 1 in FR1 and 3 in FR2, not consider absThreshSS-BlocksConsolidation in the simulation.

· Channel model for frequency-domain prediction
[bookmark: _GoBack]Based on the TR 38.901, cluster specific shadowing fading is modeled as random function independent of frequency. While, in the reality, the adjacent frequency may suffer the similar shadowing fading, so in our understanding, random function model independent of frequency may not be suitable. And, this largely impacts the inter-freq prediction accuracy. We make some initial simulation to study the impact of cluster shadowing on the frequency domain prediction in the FR1 scenario. The simulation results can be seen in the Annex. The simulation results show that in the case of ‘without cluster shadowing’, the cell-level RSRP difference of 90% UE is less than 2.2 dB; while in the case of ‘with cluster shadowing’, the cell-level RSRP difference of 90% UE is less than 3.6 dB. The meaning of ‘with cluster shadowing’ is that with cluster specific shadowing fading model specified in TR38.901, which is independent on the different frequencies; while the meaning of ‘without cluster shadowing’ is that cluster specific shadowing fading is not considered. It can be find that the cluster specific shadowing model largely impacts the inter-freq prediction accuracy. And if the cluster specific shadowing fading model is not suitable, our simulation results can not reflect the reality. Therefore, we think RAN2 shall assume that cluster specific shadowing fading is not a random function completely independent of frequency, but actually correlated among different frequencies. And then send an LS to RAN1asking to confirm our assumption.
Proposal 6: For inter-frequency predictions, RAN2 shall assume that shadow fading is not a random function completely independent on the frequency but that it's actually correlated among different frequencies. Send an LS to RAN1 asking to confirm RAN2 assumption

3. Conclusion and proposals
In this contribution, we have the following observations and proposals:
Observation 1: If the measurement gap is considered, the measurement on the serving cell and neighbour cell can not be performed at the same time, which increases our simulation complexity and simulation time.
Observation 2: The RRC signaling nrofSS-BlocksToAverage and absThreshSS-BlocksConsolidation impact beam consolidation procedure.

Proposal 1: In FR1 scenario, 5 samples are used to generate L1 level result, the sampling periodicity is 20ms, and the layer 1 filtering periodicity is 100ms.
Proposal 2: In FR2 scenario, RAN2 to discuss whether to align the number of samples per UE Rx beam; and if alignment is needed, to discuss the detailed value.
Proposal 3: In FR2 scenario, RAN2 to discuss whether to modify the sampling periodicity to reduce simulation time.
Proposal 4: Suggest to apply the same Layer 1 sampling model for both intra-freq and inter-freq.
Proposal 5: Regarding RRC signaling for beam consolidation, consider the following two options:
Option 1: nrofSS-BlocksToAverage is set to 1 in FR1 and 3 in FR2, and absThreshSS-BlocksConsolidation is considered, detailed value to be discussed in RAN2;
Option 2: nrofSS-BlocksToAverage is set to 1 in FR1 and 3 in FR2, not consider absThreshSS-BlocksConsolidation in the simulation.
Proposal 6: For inter-frequency predictions, RAN2 shall assume that shadow fading is not a random function completely independent on the frequency but that it's actually correlated among different frequencies. Send an LS to RAN1 asking to confirm RAN2 assumption.
4. Reference
[1] [POST125bis][021][AIML mobility] Simulation assumptions and methodology (OPPO)
5. Annex
In this simulation, the AI model input is the cell-level results of serving cell, the AI model output is the cell-level results of inter-freq co-located neighbour cell. The beam pattern can be seen in the first 8 columns in Figure 3. Detailed simulation assumptions can be seen in the Table 1. Note that layer 3 filtering is not considered in the simulation.

Fig 3: The beam pattern
Table 1: Simulation assumption
	Frequency Range
	FR1@ [4, 6] GHz; SCS: 15 kHz

	Deployment
	500m ISD, 2-tier model with wrap-around (7 sites, 3 sectors/cells per site)

	Inter site distance
	500 m

	BS Antenna height
	25 m

	UE Antenna height
	1.5 m

	Scenario
	UMA

	Inter-BS distance 
	Macro layer: 500m

	BS Antenna Configuration
	Antenna setup and port layouts at gNB: (1, 4, 2, 1, 1, 1, 1), (dV, dH) = (0.5, 0.5) λ.

	BS Antenna radiation pattern
	TR 38.802 Table A.2.1-6, Table A.2.1-7

	UE Antenna Configuration
	Antenna setup and port layouts at UE: (1, 1, 2, 1, 1, 1, 1)

	UE Antenna radiation pattern
	TR 38.802 Table A.2.1-8, Table A.2.1-10

	UE distribution
	Uniform,100% outdoor



The simulation result is shown as below:
[image: Figure_1]
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