[bookmark: _Hlk514061252]3GPP TSG-RAN WG4 Meeting #105	R4-2218556
Toulouse, France, November 14 – November 18, 2022		

Title:	System and UE assumptions for FR2 simultaneous DL reception from different directions
Source:	Samsung
Agenda item:	8.8.2.1
Document for:	Discussion
1.	Introduction
According to the work plan, system assumption and UE implementation assumption should be agreed before deriving requirements for FR2 simultaneous DL reception from different directions. 
In previous meetings, the MIMO layer assumption regarding diversity and multiplex has been agreed. However, there is no systematic discussion on deployment scenario assumption which is also important for deriving RF requirements.
Regarding UE panel assumption, it was agreed in last meeting that UE panel assumption should follow implementation agonistic manner, and FFS on how to determine a minimum benefit that a UE must demonstrate when configured for this feature.
In this contribution, we focus on the discussion of deployment scenario assumption, and our further consideration on UE panel assumption are presented as well.
2. 	Discussion
2.1	Deployment scenario assumption
For enhanced FR2 UEs supporting simultaneous DL reception from different directions, there are two kinds of deployment scenarios: one is non-co-located multi-TRP, another is single TRP by using a reflective path, refer to Figure 1 for illustration.
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Figure 1. Multi-TRP deployment and single TRP deployment (referenced from RP-213314)

Obviously non-co-located multi-TRP is the typical deployment scenarios for the 4 layer DL MIMO feature. For single TRP deployment scenario with a reflective path, it is mainly aimed for diversity receiving to improve robustness rather than 4 layer MIMO. Besides, the path loss of the reflective path is much higher than LOS path which is not suitable for 4 layer MIMO configuration. Moreover, the scope definition for UE RF requirements has been agreed as different layers between different directions:
	Scope definition for UE RF requirements
Agreement:
· Proposal: UE RF requirements for simultaneous reception from different directions shall be based on single-layer reception for each DL direction with dual TCI configuration, i.e., total 2 layers for both directions.



And the WID objective is limited to single component carrier:
	· Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4 layer DL MIMO




Based on above MIMO layer agreement and single component carrier objective, single TRP deployment scenario with a reflective path is not necessary to be considered in deriving UE RF requirement for the 4 layer DL MIMO feature.
Observation 1:	single TRP deployment scenario with a reflective path is not necessary to be considered in deriving UE RF requirement for the 4 layer DL MIMO feature.
Consequently, non-co-located multi-TRP should be the deployment scenario to be considered.
Proposal 1:	non-co-located multi-TRP deployment scenario should be considered as the deployment assumption in deriving UE RF requirement for the 4 layer DL MIMO feature.
In order to receive the downlink signals from non-co-located multi-TRP simultaneously, the UE should be located in the common coverage area of both TRPs. Depending on different network coverage, 3 kinds of deployment scenarios are illustrated from Figure 2 to Figure 4. Figure 2 shows the good coverage deployment for 4 layer MIMO (scenario #1), Figure 3 shows modest coverage for 4 layer (scenario #2), Figure 4 shows the poor coverage for 4 layer (scenario #3).
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Figure 2. Good coverage for 4 layer MIMO (scenario #1)
According to scenario #1 shown in Figure 2 for the good 4 layer coverage deployment, the coverage of TRP1 and TRP2 are highly overlapped. In the overlapped area, UE is supposed to support 4 layer reception. However, this deployment requires much higher investment, and increase the interference and co-existence issue for users operating with 2 layers or 1 layer. What’s more, much areas inside the common coverage are not suitable for 4 layer MIMO reception due to high power imbalance, e.g. the area which is close to TRP1 and far from TRP2, or vice versa, the power imbalance could be more than 30dB.
Observation 2:	scenario #1 shown in Figure 2 for the good 4 layer coverage deployment requires high investment, brings additional interference and high power imbalance.
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Figure 3. Modest coverage for 4 layer MIMO (scenario #2)
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Figure 4. Poor coverage for 4 layer MIMO (scenario #3)

According to scenario #3 shown in Figure 4 for the poor 4 layer coverage deployment, the coverage of TRP1 and TRP2 are only overlapped in cell edge. It has smaller power imbalance and large 2AoA angle separation, however, the applicable 4 layer coverage is rather limited.
Observation 3:	scenario #3 shown in Figure 4 for the poor 4 layer coverage deployment shows smaller power imbalance and large 2AoA angle separation, but only provide very limited applicable 4 layer coverage.
Scenario #2 shown in Figure 3 for the modest 4 layer coverage deployment is the middle ground between Scenario #1 and #3. 
Based on above 4 layer deployment scenarios analysis, it evidently shows the importance of deployment scenarios for UE RF requirement derivation in terms of 2AoA angle separation, power imbalance, even test set up. E.g., all the deployment scenarios indicates that small AoA angle separation never occurs.
Observation 4:	detailed 4 layer deployment scenarios are important aspects for UE RF requirement derivation in terms of 2AoA angle separation, power imbalance, even test set up.
So it is proposed to discuss and agree the detailed deployment scenario assumption before deriving relevant UE RF requirements. Further discussion among scenario #1~#3 in Figure 2~4 are beneficial for moving forward.
Proposal 2:	it is proposed to discuss and agree the detailed deployment scenario assumption before deriving relevant UE RF requirements. Further discussion among scenario #1~#3 in Figure 2~4 are beneficial for moving forward.

2.2	UE panel assumption
In last RAN4 meeting, ‘panel’ was agreed as a logical construct (mainly following RAN1) for better communication. With this understanding of ‘panel’, at least two panels are needed to support simultaneous reception from different directions.
For deriving requirements, further details about UE panel assumption may be needed. It is noticed that the antenna gain performance is different especially for smart phone form factor. In LTE and NR FR1 MIMO, the main antenna ant0 is assumed with best antenna gain, while ant1~ant3 is assumed with 3~6dB gain drop compared with main antenna.
In FR2 testability simulation for measurement grids of spherical coverage, 5dB gain drop is considered for the 2nd panel:
	(cited from G3.1 of TR 38.810)
-	The implementation loss for the antenna near the front is 5dB less than that for the antenna near the back




It can be seen that antenna gain performance should not be assumed with same performance, the usual case is there is performance drop assumed for additional antenna than main antenna.
Proposal 4:	UE panel assumption should accommodate antenna gain imbalance between panels.

3. 	Conclusion
Observation 1:	single TRP deployment scenario with a reflective path is not necessary to be considered in deriving UE RF requirement for the 4 layer DL MIMO feature.
Proposal 1:	non-co-located multi-TRP deployment scenario should be considered as the deployment assumption in deriving UE RF requirement for the 4 layer DL MIMO feature.
Observation 2:	scenario #1 shown in Figure 2 for the good 4 layer coverage deployment requires high investment, brings additional interference and high power imbalance.
Observation 3:	scenario #3 shown in Figure 4 for the poor 4 layer coverage deployment shows smaller power imbalance and large 2AoA angle separation, but only provide very limited applicable 4 layer coverage.
Observation 4:	detailed 4 layer deployment scenarios are important aspects for UE RF requirement derivation in terms of 2AoA angle separation, power imbalance, even test set up.
Proposal 2:	it is proposed to discuss and agree the detailed deployment scenario assumption before deriving relevant UE RF requirements. Further discussion among scenario #1~#3 in Figure 2~4 are beneficial for moving forward.
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