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Agreements after 1st round

L1 RSRP/SINR Measurements:

The number of samples assumed to define the accuracy requirements should not be changed

BFD/BFR:

CSI-RS based BFD/BFR is in the scope of the current WI

Multi-Rx and other features:

Do not discuss join requirements for multi-Rx and NR-U, NTN and RedCap at least until all the requirements for multi-Rx are finalized

Way forward

L1-RSRP Measurements

Reducing the beam sweeping factor


Companies should bring analysis on the following issues such that RAN4 can decide on the feasibility and performance gains from reducing the beam sweeping factor for L1 Measurements:

- whether it is possible to reduce the beam sweeping factor reduction in case UE receives the measurement RS from a single direction (issue brought up in R4-2215761- Mediatek)
- how much reduction is needed

- scenarios and potential conditions in requirements

- interpretation of RX beam sweeping factor reduction
- hardware or other implementation constraints under which reducing the sweeping factor is feasible


- feasibility of imposing such constraints on implementation


- are the conditions enforceable through requirements and testing

- system level considerations on performance gain from improving the sweeping factor

- power consumption impact

	Company 
	Comments

	MTK
	Many thanks for the effort on drafting WF. 

For this bullet, in our paper, we provide that there is one possible implementation that UE may use L3 measurement to down-select panels first and then perform beam sweeping based on legacy design (N=8). In that case, UE uses N=8 to avoid the perform degradation. So, our intention is to suggest not to reduce N. NOT suggest to reduce the N if UE receives RS from one direction. Therefore, we suggest to remove it. Thank you.



	Ericsson 2
	We think the separate bullet on power consumption should be excluded. 

But the other three bullets should be added:

- how much reduction is needed

- scenarios and potential conditions in requirements

- interpretation of RX beam sweeping factor reduction

To avoid confusion, we update our comment as below.

Beam sweeping factor reduction is possible. Currently beam sweeping factor is specified per UE. We need to discuss how to capture the beam sweeping factor reduction in spec (e.g., like per UE or per-panel or some other approach).





	LGE
	In our understanding, for N=8 in the legacy requirements, we think it assumed that Rx beam sweeping is 4 per each antenna panel. So, if UE performs the measurement using two antenna panels simultaneously, the Rx beam sweeping factor could be reduced. Of course, further discussion should be needed according to overlapping coverage between different panels.

For power consumption impact, we think no need to consider it for this issue.


	Huawei
	For this WI, simultaneous DL receptions with different directions are assumed on different RSs rather than on same RS. So, simultaneous L1 measurements with two directions on the same RS are not assumed. According to our understanding, Rx beam sweeping operation on a RS is for beam refinement. If beam sweeping factor is reduced, then the direction searching range for beam refinement will also be reduced compared with legacy UE, which will degrade the performance. Hence, we suggest not to consider beam sweeping factor reduction.

	Samsung
	From our understanding, as we discussed in 1st, whether the Beam sweeping factor can be reduced based on RF UE implementation, especially the angular separation of the two signals, and the overlapping coverage between different panels, and only the case: if two panels located in the same sides of handheld UE and coverage regions of two panels overlap in a very limited partial, N can be reduced because the UE can simultaneously perform DL reception in two different directions, and N=FFS.

We suggest revisiting the performance gain from improving the sweeping factor after obtaining the RF conclusion regarding UE implementation.
We think no need to consider the power consumption impact for this issue now. But the discussion can be revisited if UE always need to keep two panels active in the future.



	Xiaomi
	As stated in our paper, it is assumed the 8 times beam sweeping of one panel. In case of two panel with certain coverage overlapping, i.e. take 6 times beam sweeping as example, then with group based measurement, it can be reduced to 3 times beam sweeping with each time 2 direction of beam can be measured.

In this case, the overlapping takes the most important role and need to be clarified first to further consider how much the N can be reduced.


	vivo
	In our view, the beam sweep factor can be reduced by half as the UE with multi-Rx chain capability can measure two directions simultaneously. As long as UE can support simultaneous reception from two directions, it is feasible for the UE to reduce beam sweeping factor.

It is FFS how balance between power saving and measurement delay can be achieved.


	ZTE
	We believe the beam sweeping factor can be reduced for the UE capable of multi-panel Rx. Regarding to the exact reduced number, e.g. N=4, half of legacy N=8.
Regarding to the power assumption, we believe when there is no demand for 2 simultaneous active panels, the assumption of single active panel for UE would realize some extent of power saving.


Simultaneous reception of data and RS for L1 measurements

Companies should bring analysis on the following issues such that RAN4 can decide on the feasibility and performance gains from UE capability to do simultaneous reception of data and RS for L1 measurements:

- which RSs (e.g., CSI-RS+CSI-RS, SSB+SSB, CSI-RS+SSB)can be received simultaneously and under which conditions

- how will the gNB and UE both know which UE Rx beam (or beams) is to be used for which signal

- what restrictions (if there any) are needed to enable simultaneous reception at the UE
- considerations on gain from simultaneous data and RS receptions

Simultaneous reception of RS for L1 measurements with different QCL type-D

Companies should bring analysis on the following issues such that RAN4 can decide on the feasibility and performance gains from UE capability to do simultaneous reception of RS for L1 measurements from different beam directions:

- which RSs can be received simultaneously and under which conditions

- how will the gNB and UE both know which UE Rx beam (or beams) is to be used for which signal

- what restrictions (if there any) are needed to enable simultaneous reception at the UE
- considerations on gain from simultaneous data and RS receptions

	Company
	Comment

	Samsung
	which RSs can be received simultaneously and under which conditions: From our side, the following cases would be considered at least, if UE can support simultaneous reception with different QCL Type D reference signal from different directions: 
E.g. 1) For L1-RSRP: SSB-based&CSI-RS based, SSB-based &SSB-based, CSI-RS based& CSI-RS based. While, the delay requirements for different couples are different.

2) For L1-SINR: CSI-RS based CMR and no dedicated IMR configured; SSB based CMR and dedicated IMR configured; CSI-RS based CMR and dedicated IMR configured

	Nokia
	For this bullet, we think this topic should also cover this type of analysis on the advantages of the simultaneous data and RS reception. 

Therefore we suggest adding the following bullet:

- considerations on gain from simultaneous data and RS receptions

	ZTE
	We believe both simultaneous L1 RS+ L1 RS and L1 RS+data should be considered for the UE capable of multi-panel Rx.


RLM

Beam sweeping factor reduction

Companies should bring analysis on the following issues such that RAN4 can decide on the feasibility and performance gains from reducing the beam sweeping factor for RLM:
- whether it is possible to reduce the beam sweeping factor reduction in case UE receives the measurement RS from a single direction (issue brought up in R4-2215761- Mediatek)
- how much reduction is needed

- scenarios and potential conditions in requirements

- interpretation of RX beam sweeping factor reduction
- hardware or other implementation constraints under which reducing the sweeping factor is feasible


- feasibility of imposing such constraints on implementation


- are the conditions enforceable through requirements and testing

- system level considerations on performance gain from reducing the RLM period

- power consumption impact
	Company
	Comment

	MediaTek
	Many thanks for the effort on drafting WF. 

For this bullet, in our paper, we provide that there is one possible implementation that UE may use L3 measurement to down-select panels first and then perform beam sweeping based on legacy design (N=8). In that case, UE uses N=8 to avoid the perform degradation. So, our intention is to suggest not to reduce N. NOT suggest to reduce the N if UE receives RS from one direction. Therefore, we suggest to remove it. Thank you.



	LGE
	The same comments as 2.1.1.

	Huawei
	Same comments as 2.1.1

	Samsung
	Same comments as 2.1.1

	Xiaomi
	Same comments as 2.1.1

	Ericsson 2
	We think the separate bullet on power consumption should be excluded. 

But the other three bullets should be added:

- how much reduction is needed

- scenarios and potential conditions in requirements

- interpretation of RX beam sweeping factor reduction



	vivo
	Same comments as 2.1.1

	ZTE
	Same comments as 2.1.1


Simultaneous reception of data and RLM-RS

Companies should bring analysis on the following issues such that RAN4 can decide on the feasibility and performance gains from UE capability to do simultaneous reception of data and RLM-RS:

- which RSs (e.g., CSI-RS+CSI-RS, SSB+SSB, CSI-RS+SSB) can be received simultaneously and under which conditions

- how will the gNB and UE both know which UE Rx beam(or beams) is to be used for which signal (it should be considered that the UE may have to monitor multiple RLM-RSs)

- what restrictions (if there any) are needed to enable simultaneous reception at the UE
Simultaneous reception of RS for L1-measurement and RLM-RS

Companies should bring analysis on the following issues such that RAN4 can decide on the feasibility and performance gains from UE capability to do simultaneous reception of L1 measurement RS and RLM-RS:

- which RSs (e.g., CSI-RS+CSI-RS, SSB+SSB, CSI-RS+SSB) can be received simultaneously and under which conditions

- how will the gNB and UE both know which UE Rx beam (or beams) is to be used for which signal (it should be considered that the UE may have to monitor multiple RLM-RSs)

- what restrictions (if there any) are needed to enable simultaneous reception at the UE
	Company
	Comment

	Samsung
	Which RSs can be received simultaneously and under which conditions: From our view, the following cases would be considered at least if UE can support simultaneous reception with different QCL Type D reference signal from different directions: 
E.g. For RLM: The CSI-RS for RLM measurement & SSB for RLM, BFD, or L1-RSRP on one CC is in the same OFDM symbol; The CSI-RS for RLM measurement & another CSI-RS for RLM, BFD, CBD, or L1-RSRP measurement in the same OFDM symbol on the same CC or different CCs in the same band on one CC.
what restrictions (if there any) are needed to enable simultaneous reception at the UE implementation：
We think the restriction depends on UE implementation. That is, the AOA directions, the angular separation of the two signals, and the overlapping coverage between different panels.


CBD/BFD

Beam sweeping factor reduction

Companies should bring analysis on the following issues such that RAN4 can decide on the feasibility and performance gains from reducing the beam sweeping factor for CBD/BFD:
- whether it is possible to reduce the beam sweeping factor reduction in case UE receives the measurement RS from a single direction (issue brought up in R4-2215761- Mediatek)
- how much reduction is needed

- scenarios and potential conditions in requirements

- interpretation of RX beam sweeping factor reduction
- hardware or other implementation constraints under which reducing the sweeping factor is feasible


- feasibility of imposing such constraints on implementation


- are the conditions enforceable through requirements and testing

- power consumption impact
- considerations on gain from improving the beam sweeping scaling factor 

	Company
	Comment

	MediaTek
	Many thanks for the effort on drafting WF. 

For this bullet, in our paper, we provide that there is one possible implementation that UE may use L3 measurement to down-select panels first and then perform beam sweeping based on legacy design (N=8). In that case, UE uses N=8 to avoid the perform degradation. So, our intention is to suggest not to reduce N. NOT suggest to reduce the N if UE receives RS from one direction. Therefore, we suggest to remove it. Thank you.



	LGE
	The same comments as 2.1.1.

	Huawei
	Same comments as 2.1.1

	Samsung
	The same comments as 2.1.1.

	Xiaomi
	Same comments as 2.1.1

	Nokia
	We think we should also discuss on the performance benefits of reducing beam sweeping scaling factor. Therefore we added the last bullet to the issue. 

	Ericsson 2
	We think the separate bullet on power consumption should be excluded. 

But the other two bullets should be added:

- how much reduction is needed

- scenarios and potential conditions in requirements

- interpretation of RX beam sweeping factor reduction

	vivo
	Same comments as 2.1.1

	ZTE
	Same comments as 2.1.1


Simultaneous reception

Companies should bring analysis on the following issues such that RAN4 can decide on the feasibility and performance gains from UE capability to do simultaneous reception of CBD/BFD RS and other RSs:

- which RSs (e.g., CSI-RS+CSI-RS, SSB+SSB, CSI-RS+SSB) can be received simultaneously and under which conditions

- how will the gNB and UE both know which UE Rx beam (or beams) is to be used for which signal (it should be considered that the UE may have to monitor multiple RSs for CBD/BFD)

- what restrictions are needed to enable simultaneous reception at the UE

- considerations on gain from improving the beam sweeping scaling factor 

	Company
	Comment

	Nokia
	We think this topic should also cover this type of analysis on the advantages of the simultaneous data and RS reception


what is the intention of this bullet? will Ericsson show some system level analysis of how much reduction is needed? what should this analysis be based on?


I understood that Mediatek was proposing not to makeany changes to the beam sweeping factor because it is not feasible. The intention of this bullet was to ask companies to analyze the issue you brought up to see if they agree or disagree with you. 


some companies commented during the 1st round that power consumption impact should be considered so it is included


I understood the proposal from Xiaomi but as moderator it is not clear to me that such a requirement would not impose restrictions on implementation or would be enforceable through testing. Companies can bring some analysis next time to discuss these issues.


some companies do not believe this is feasible(see for example the Mediatek contribution). the idea here is for companies to bring arguments to show that this is feasible to the companies claiming that this is not feasible.





