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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
Below topic will be covered:
1. UE RF impact:
a. Issue for FRC 
i. New FRC for maximum input level test
ii. New FRC for DL PDSCH
b. Issue for restricting UL and DL RB placement
c. Issue for deriving the REFSENS 
d. Issue for other RX requirement than REFSENS
e. Issue for 60kHz SCS
f. Draft CR review
2. BS RF impact
a. No RF impact for BS.

Topic #1: UE RF impact
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304355

	Apple
	Observation 1: For FDD bands, the REFSENS for the reduced 5MHz BB BW in an RF BW wider than 5MHz would depend on the channel BW, duplex spacing, and UL/DL PRB allocations.

Proposal 1: For TDD bands, the REFSENS requirements currently specified for RedCap UE at 5MHz channel BW can be directly applied to eRedCap UE for all RF channel BWs up to 20MHz, including both 2Rx and 1Rx requirements.

Proposal 2: For TDD bands with minimum channel bandwidth at 10MHz, the REFSENS requirements for eRedCap UE can be scaled by the DL PRB ratio between eRedCap UE and RedCap UE at 10MHz channel bandwidth.

Proposal 3: For eRedCap UE FDD band REFSENS, RAN4 shall mindfully select a proper UL/DL allocations to reuse the existing 5MHz REFSENS requirements as much as possible to avoid the unjustified workload for new REFSENS evaluations.

Proposal 4: For eRedCap UE FDD band REFSENS requirements, use the 5MHz REFSENS PRB allocations for all channel BW wider than 5MHz, and with both UL and DL allocations centered around the channel bandwidth to minimize the REFSENS impact from UL self-interference.

Proposal 5: For eRedCap UE 1Rx and HD-FDD REFSENS requirements, the same scaling parameters relative to 2Rx FD-FDD REFSENS requirements for RedCap UE can be applied.


	R4-2305072

	Xiaomi

	Proposal 1: Introducing -3.2 dB, -5dB, -6.3 dB scaling factor for 2Rx eRedcap UE with 10MHz, 15MHz, 20MHz RF bandwidths separately for 15kHz and SCS based on R-17 Redcap REFSENs.
Proposal 2: Introducing -3 dB, -5dB, -6.3 dB scaling factor for 2Rx eRedcap UE with 10MHz, 15MHz, 20MHz RF bandwidths separately for 30kHz and SCS based on R-17 Redcap REFSENs.
Proposal 3: Related UL configurations for REFRENs requirement of eRedcap UE could be as below table:
	Operating Band
	SCS
	5
	10
	15
	20

	all Redcap band
	15
	25
	25
	25
	25

	
	30
	
	12
	12
	12


Proposal 4: other Rx RF requirements could reuse Rel-17Redcap requirements.


	R4-2305385

	Huawei, HiSilicon

	Proposal 1: there is no need to further update the UL RMC specified in A.2 for R18 RedCap UE.
Proposal 2: New DL FRC (25RB, 15 kHz SCS) for 10, 15, 20MHz and (12RB, 30 kHz SCS) for 10, 15, 20MHz can be introduced in A3.2.2, A3.2.3 and A3.2.4 for FDD and in A3.3.2, A3.3.3 and A3.3.4 for TDD to support Rx requirements test for Rel18 eRedCap UE.


	R4-2305501

	Qualcomm Inc.

	Observation 1: Rel-17 RedCap RF requirements can be directly applied for UE without bandwidth reduction as long as peak data rate does not exceed 10 Mbps.
Observation 2: Reference channels using QPSK with 1/3 coding rate do not exceed 10 Mbps peak rate in up to 20 MHz RF channel bandwidths.
Observation 3: FRC for maximum input level for 64QAM exceeds 10 Mbps peak rate even for 5 MHz channel.
Observation 4: Existing FRC for maximum input level cannot be applied for eRedCap.
Observation 5: Further work for UL and DL PRB placement in reference sensitivity and blocking tests is required only for the UE type with bandwidth reduction.

Proposal 1: Specify one new FRC with 64QAM modulation order and less than 25 PRB PDSCH allocation size for maximum input level and to be applied to both UE types. The detailed FRC parameters to be worked on once RAN1 design is further along.
Proposal 2: Consider placing both Tx and Rx RB allocations in the middle of the RF channel in RF requirements for bandwidth limited UE type
Proposal 3: Rx requirements of eRedCap UE shall not be more stringent than RedCap or NR UE requirements. This shall be taken into account in Tx and Rx RB frequency location in receiver tests.



	R4-2305646

	Ericsson
	Proposal-1:For Rx requirements other than REFENS, RAN4 can rely on RAN5 to define a worst case and therefore , there is no RAN4 impact.
Observation 1 RAN4 can start discuss REFSENS CR based on latest RAN1 agreement on the RB number.
Observation 2 The eRedcap UE REFSENS for SCS 15kHz and channel bandwidth 10MHz, 15Mhz and 20MHz can be the same with 5MHz.
Observation 3 For 30kHz SCS, the agreed limited 12 PRB is bigger than the maximum transmission bandwidth configuration which is 11 RB.
Observation 4 The eRedcap UE REFSENS for SCS 30kHz and channel bandwidth 10MHz, 15Mhz and 20MHz can be scaled using 10MHz REFSENS.
Proposal-2:Wait RAN1 progress on 60kHz RB limitation.
Proposal-3: RAN4 discuss the above changed Tables for eRedCap UE.


	R4-2305695

	Nokia, Nokia Shanghai Bell

	1. For downlink transmission, there is no restriction on gNB where to place the PRBs for the PDSCH in the RF channel.
In case of an eRedCap UE, there is a difference between the supported RF channel bandwidth and the used bandwidth for PDSCH or PUSCH, as in the RF channel bandwidth can be 20 MHz for FR1 but the maximum number of PRBs	 allocated is still 25 in case of 15 KHz SCS. This leads to a question that for which PRB placement, the receiver specification should be defined. This situation is very much similar to the uplink case and inspiration can be drawn from MPR and A-MPR specifications, where different specifications are defined for edge, inner and outer RB allocation. 
Fixed reference channel defined for receiver requirements needs to be updated to reflect the use case of restricted BB bandwidth when the RF carrier bandwidth is larger than 5MHz.
RAN5 maintained specs define the RB allocation and their location that is used for testing REFSENS, ACS, blocking characteristics, etc., among others [3].
Based on these observations, following proposals are made.
1. There shall be no additional relaxation in UE requirements depending on the location of the allocated PDSCH PRBs.
1. Regarding downlink requirements, agree to one of the options below: 
Option 1: Utilize the Rel-17 requirements irrespective of PRB allocations,
Option 2:  Define three separate requirements based on edge, inner and outer RB allocations.
1. Agree to update the reference channel configuration to reflect the RAN1 agreement.




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description:
Collect companies’ view on the FRC impacts.
Open issues and candidate options before meeting:
Issue 1-1-1: New FRC for maximum input level test
· Proposals
· Option 1: (QC)  Specify one new FRC with 64QAM modulation order and less than 25 PRB PDSCH allocation size for maximum input level and to be applied to both UE types. The detailed FRC parameters to be worked on once RAN1 design is further along.
· Option 2: TBA
· Recommended WF
· TBA
Issue 1-1-2: New DL FRC
· Proposals
· Option 1: (Huawei) New DL FRC (25RB, 15 kHz SCS) for 10, 15, 20MHz and (12RB, 30 kHz SCS) for 10, 15, 20MHz can be introduced in A3.2.2, A3.2.3 and A3.2.4 for FDD and in A3.3.2, A3.3.3 and A3.3.4 for TDD to support Rx requirements test for Rel18 eRedCap UE.
· Option 2: TBA
· Recommended WF
· TBA
Issue 1-1-23: UL  RMC
· Proposals
· Option 1: (Huawei) there is no need to further update the UL RMC specified in A.2 for R18 RedCap UE.
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 1-2
Sub-topic description 
Companies have different views on this. One company want to restrict the UL and DL allocation to reuse the legacy requirement, while another company believe if not restrict the allocation, the Rx requirement may be tighter than legacy. One company want to define the similar allocation range with MPR, or possible no change. One company does not think the allocation position needs to be restricted and legacy UL configuration with RB number restriction should be fine. 
To help the discussion, the additional topic 1-2-2 and 1-2-3 are added to help companies further clarify their position.
Open issues and candidate options before meeting:
Issue 1-2-1: restricting UL and DL RB placement
· Proposals
· Option 1: (Apple, QC) For eRedCap UE FDD band REFSENS requirements, use the 5MHz REFSENS PRB allocations for all channel BW wider than 5MHz, and with both UL and DL allocations centered around the channel bandwidth to minimize the REFSENS impact from UL self-interference. 
· (QC) Further reference sensitivity degradation may need to be allowed for bands with narrow duplex spacing even if RBs are placed in the middle of the channel.
· Option 2: (QC) 
· Rx requirements of eRedCap UE shall not be more stringent than RedCap or NR UE requirements. This shall be taken into account in Tx and Rx RB frequency location in receiver tests.
· Option 3: (Nokia)
· For downlink transmission, there is no restriction on gNB where to place the PRBs for the PDSCH in the RF channel.
· There shall be no additional relaxation in UE requirements depending on the location of the allocated PDSCH PRBs.
· Regarding downlink requirements, agree to one of the options below: 
· Option 1: Utilize the Rel-17 requirements irrespective of PRB allocations,
· Option 2:  Define three separate requirements based on edge, inner and outer RB allocations
· Option 4: (Ericsson) For Rx requirements other than REFENS, RAN4 can rely on RAN5 to define a worst case. there is no RAN4 impact.

· Recommended WF
· TBA

Sub-topic description 
Discussion on issue 1-2-2 focus on the problem definition
Issue 1-2-2: Problem definition 
· Proposals
Option 1: The REFSENS of 5MHz of FDD band may not be directly reused to wider channel bandwidth (10MHz, 15MHz and 20MHz) because for the same nominal duplex distance, 5MHz DL allocation in a wider channel bandwidth can have less duplex distance than 5MHz DL allocation in a 5MHz channel bandwidth. Similarly in blocking tests with wider than 5 MHz channel BW, using only RBs closest to blocker makes test condition more challenging than in Rel-17.
Option 2: Others
· Recommended WF
· TBA
Sub-topic description 
Discussion on issue 1-2-3 focus on the way forward of REFSENS of wider channel bandwidth.
Issue 1-2-3: FDD band,  REFSENS impact with restricted RB # Uplink configuration 
· Proposals
Option 1: re-evaluate the Tx self-interference impact on REFSENS on FDD band due to the restricted Uplink configuration (e.g 25 RB or other RB number as close as the downlink band) 
Option 2a: Not limit the RB allocation position, further scaling factor is allowed for FDD band which has shorter duplex distance
Option 2b: (xiaomi) Not limit the RB allocation position, scaling the REFSENS from respective wider channel bandwidth 
Option 3: Limit the RB allocation position
· (Apple, QC) Use the 5MHz REFSENS PRB allocations for all channel BW wider than 5MHz, and with both UL and DL allocations centered around the channel bandwidth to minimize the REFSENS impact from UL self-interference.
· (QC) Further reference sensitivity degradation may need to be allowed for bands with narrow duplex spacing even if RBs are placed in the middle of the channel. 
Option 4: Other
· Recommended WF
· TBA
Sub-topic 1-3
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-3-1: deriving the REFSENS for 2 Rx
· Proposals
· Option 1: (Apple)
· For TDD bands, the REFSENS requirements currently specified for RedCap UE at 5MHz channel BW can be directly applied to eRedCap UE for all RF channel BWs up to 20MHz, including both 2Rx and 1Rx requirements.
· For TDD bands with minimum channel bandwidth at 10MHz, the REFSENS requirements for eRedCap UE can be scaled by the DL PRB ratio between eRedCap UE and RedCap UE at 10MHz channel bandwidth.
· For eRedCap UE FDD band REFSENS, RAN4 shall mindfully select a proper UL/DL allocations to reuse the existing 5MHz REFSENS requirements as much as possible to avoid the unjustified workload for new REFSENS evaluations.
· for 15kHz SCS, using 5MHz REFSENS PRB allocations for all channel BW wider than 5MHz is 
· For 30kHz SCS, since there was no 5MHz REFSENS specified, the REFSENS would have to be scaled from 5MHz 15kHz SCS REFSENS, that is, with a scaling factor of 10*log((12*360kHz)/(25*180kHz)) = -0.2 dB

· Option 2: (Xiaomi)
· Introducing -3.2 dB, -5dB, -6.3 dB scaling factor for 2Rx eRedcap UE with 10MHz, 15MHz, 20MHz RF bandwidths separately for 15kHz and SCS based on R-17 Redcap REFSENs
· Introducing -3 dB, -5dB, -6.3 dB scaling factor for 2Rx eRedcap UE with 10MHz, 15MHz, 20MHz RF bandwidths separately for 30kHz and SCS based on R-17 Redcap REFSENs.
· Option 3: (Ericsson)
· The eRedcap UE REFSENS for SCS 15kHz and channel bandwidth 10MHz, 15Mhz and 20MHz can be the same with 5MHz.
· The eRedcap UE REFSENS for SCS 30kHz and channel bandwidth 10MHz, 15Mhz and 20MHz can be scaled using 10MHz REFSENS.
· Option 4 (Nokia)
· Regarding downlink requirements, agree to one of the options below: 
· Option 1: Utilize the Rel-17 requirements irrespective of PRB allocations,
· Option 2:  Define three separate requirements based on edge, inner and outer RB allocations.
· Recommended WF
· TBA

Issue 1-3-2: deriving the REFSENS for 1 Rx and HD-FDD
· Proposals
· Option 1: (Apple)
· For eRedCap UE 1Rx and HD-FDD REFSENS requirements, the same scaling parameters relative to 2Rx FD-FDD REFSENS requirements for RedCap UE can be applied.
· Option 2: Previous WF: Reuse the legacy scaling
· Recommended WF
· Previous WF (same as option 1?)

Sub-topic 1-4
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-4: other Rx requirement than REFSENS
· Proposals
· Option 1: : (QC) Consider placing both Tx and Rx RB allocations in the middle of the RF channel in RF requirements for bandwidth limited UE type.
· Option 2: (Nokia) Regarding downlink requirements, agree to one of the options below: 
· Option 1: Utilize the Rel-17 requirements irrespective of PRB allocations,
· Option 2:  Define three separate requirements based on edge, inner and outer RB allocations.
· Option 3: TBA
· Recommended WF
· TBA
Sub-topic 1-5
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-5: 60kHz SCS
· Proposals
· Option 1: Wait RAN1 progress on 60kHz RB limitation.
· Option 2: TBA
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
	Company
	Comments

	Ericsson
	Issue 1-1-1:  support opion 1. this is a valid issue and if UE use different time averaging unit to calculate the peak data rate than the thoughtput calculation in current FRC table, the FRC table needs to be modified. 
Issue 1-1-2: support option 1. 
Issue 1-1-3: support option 1.
Issue 1-2-1: focus on issue 1-2-2 and issue 1-2-3 first.
Issue 1-2-2: we agree the Tx leakage is an issue if reusing the REFSENS of 5MHz BW in a wider (10MHz, 15MHz and 20MHz ) channel bandwidth , in such a case, the additional relaxation factor is needed.  For other Rx requirement than REFSENS, we also agree that placing the RB at the edge may be worst case, but as RAN1 agree the RB allocation is not limited in position but in number, it seems we need consider the edge allocation in requirement.
Iissue 1-2-3: option 2a or 2b is preferred for us.  Option 1 is fine also if other companies agree. Option 4, we are fine to limit the DL RB allocation if it helps to the REFSENS de-sens discussion, we are not ready to agree to the UL RB allocation as it impact the scheduling at network. The thing is that reuing the 5MHz REFSENS without considering de-sens seems good but if restricted UL RB to achieve this min performance, maybe it will be better to specify the “worst” REFSENS instead.
Issue 1-3: we support option 2 for FDD band as we also agree issue 1-2-2 and we agree on option 1 with TDD bands. For FDD band, needs more discussion around the solution. 
Issue 1-3-2: seems it is previous WF, otherwise, please Apple clarify.
Issue 1-4: we are not ready to restrict the UL RB allocation for now as explained above. We support option 2_1.  For option 2-2, we are not sure to further complicate the test requirement.


	Qualcomm
	Issue 1-1-1: New FRC for maximum input level test
We are proponent of the proposal. In our view this would result in simplest way to handle the peak rate limitation for both UE types.
Issue 1-1-2: New DL FRC
For 25 RB with 15 kHz, it could be sufficient to extend the applicability of the existing FRC to wider channel bandwidths in case of eRedCap e.g. by a note in the table instead of specifying a new FRC in case all FRC parameters are the same. We would be ok with adding 12 RB FRC for 30 kHz, if it is consensus that test coverage would be lacking in case FRC with 11 RB is used.
These new FRC are only needed for the UE type with bandwidth restriction.
Issue 1-1-3: UL RMC
Option 1 is ok.

Issue 1-2-1. We support option 1 and option 2. In cases where less than full channel PRB allocation is used for 5 MHz ChBW in rel-17, the same RB restriction needs to be used here. This would help to address the need for further refsens relaxation for bands with narrow duplex spacing.
Option 3 does not consider realistic UE behavior, which has been always taken into account by RB allocation size and refsens power level. 
Option 4 is not aligned with the past practice of RAN4 defining the allocation size and position and therefore not ok. 
Issue 1-2-2: Problem description is accurate, but only valid for the UE with bandwidth restriction. UE with only peak rate reduction does not suffer this issue, as full DL channel bandwidth can be used. 

Issue 1-3-1: For the UE type with bandwidth reduction, option 1, 2 and 3 are rather similar while option 1 seems to be most complete. Our understanding is that for UE type with only peak rate reduction rel-17 requirements can be re-used and it would be good to confirm if this is common understanding.

Issue 1-4: We are proponent of option 1, basically the RB allocation for refsens test would be re-used for other tests.

Issue 1-5: OK with option 1.

	Xiaomi
	Issue 1-2-1: For eRedcap, RAN1 just restricted the RB allocated number is 25RB for 15KHz and 12RB for 30KHz and BB bandwidth is 5MHz, but the RF bandwidth could still up to 20MHz like R-17 redcap. So example using 20MHz RF bandwidth, the BWP would be configured as large as 20MHz, the 25RBs for 15KHz or 12RBs for 30KHz can be allocated to any position within  20MHz RF bandwidth, even interlaced. Therefore, RAN4 should consider the worst case in the test as normal UE and R-17 redcap.
Issue 1-2-2: support Option 1, for the UE whose BB bandwidth limited to 5MHz, the REFSENs can’t reuse the value of 5MHz for the RF bandwidths larger than 5MHz, since the Tx interference and other relaxation still need consider.
Issue 1-2-3: Option 2b, the REFSENs can just scale according to the RB number based on R-17 redcap, other relaxation values for R-17 redcap should be kept for eRedcap.
Issue 1-3-1: Option 2, the same reason as Issue1-2-2, the REFSENs can just scale according to the RB number based on R-17 redcap, other relaxation values for R-17 redcap should be kept for eRedcap.
Issue 1-3-2: Option 2, keep the agreement in last meeting.
Issue 1-4: support Option 1 in Option2
· Option 1: Utilize the Rel-17 requirements irrespective of PRB allocations,
Issue 1-5: Option1

	Huawei
	Issue 1-1-1: New FRC for maximum input level test
More discussion is needed on how to calculate the New FRC for maximum input level test
Issue 1-1-2: New DL FRC
Option 1.
Issue 1-1-3: UL RMC
Option 1 is ok.
Issue 1-2-1: I agree with Xiaomi that RAN1 has an agreement that DL 25 RB can be spanned across 20MHz channel bandwidth, even with some spare RB allocation. I don’t think RAN4 can restrict the location of DL 25 RB. The worst case should be considered.
Issue 1-2-2: I’m not sure it’s a problem if we reuse the REFSENS for 5/10/15/20 MHz but considering RF scaling for 10/15/20 MHz as proposed in Xiaomi’s contribution R4-2305072.
Iissue 1-2-3: Option 2b. Share the similar view with Xiaomi.
Issue 1-3-1: Option 2b. Share the similar view with Xiaomi. 
Issue 1-3-2: Option 2, keep the agreement in last meeting.
Issue 1-4: support Option 1 in Option2
Option 1: Utilize the Rel-17 requirements irrespective of PRB allocations,
Issue 1-5: Not sure if RAN1 will discuss this as there is no such objective for 60kHz SCS.

	Nokia
	Issue 1-1-1: New FRC for maximum input level test
We support Option 1. 
Issue 1-1-2: New DL FRC
We do agree in principle. Easiest way to achieve it is by just adding a note in the tables or updating the General section (clause 7) assuming all the rest of the fields remain same.
Issue 1-1-3: UL  RMC
We support option 1.

Issue 1-2-1: restricting UL and DL RB placement
We are proponent of Option 3 and want to provide our justification for opposing Option 1. If we define the specifications, which are the minimum requirements, by utilizing only the mid of the channel allocation, the specified requirements will not guarantee that the UE will perform in more stringent allocation cases, thus limiting the runtime gNB allocations and thus the network capacity.
If we define specifications with three styles of allocation (inner edge, middle, outer edge), then we are OK with allowing some relaxation in the stringent cases, so that the UE complexity does not increase compared to Rel17.
Issue 1-2-2: Please see our comment to Issue 1-2-1.
Issue 1-2-3: We are not OK with limiting the RF allocation position, so we cannot agree to Option 3. However, to make progress, we can agree for some relaxation specifically for the worst-case allocation scheme, but that does mean we define specification with different allocation schemes.
Issue 1-3-1: deriving the REFSENS for 2 Rx
Scaling factor might work for centre allocation only, how it will work with edge allocations?
Issue 1-4: We are proponent of option 2 and as said above, we cannot accept option 1.
Issue 1-5: We are ok with option 1.

	Apple
	Issue 1-2-1: restricting UL and DL RB placement
Option 1. 
We understand some companies may prefer using the so-call “worst-case” allocation. However, if we look at the current FDD band REFSENS requirements, did we really choose the “worst-case” allocation? In our view, by highly restricting UL RB number, it is already moved away from the “worst-case” condition, otherwise, REFSENS for certain bands could be more than 20dB worse than the current specified values. We would hope there could be a clear framework to follow in RAN4. But this had not been the case for FDD bands REFSENS. For example, in n71 with asymmetric UL and DL channel BW, for REFSENS with DL CBW > 20 MHz, the duplex spacing is kept at -46MHz. However, if we would choose the worst-case UL channel location (duplex spacing is narrower than 46MHz), the REFSENS would be much worse. If there is no specific rule to follow, why not just choose Option 1 such that the existing 5MHz with 15kHz REFSENS can be reused or directly scaled for eRedCap REFSENS requirements. If we would choose the “virtual worst-case” configurations, not only substantial efforts in simulations or measurements would need to be spent, we might also later realize that REFSENS would be too poor to be useful and decide to change the configuration again.
Issue 1-2-2: Problem definition
This is probably an observation, not proposal. And we agree with the observation.
Issue 1-2-3: FDD band,  REFSENS impact with restricted RB # Uplink configuration
Option 3. It is meant reuse the existing requirements as much as possible.
Issue 1-3-1: deriving the REFSENS for 2 Rx
Option 1
Issue 1-3-2: deriving the REFSENS for 1 Rx and HD-FDD
Option 1
Issue 1-4: other Rx requirement than REFSENS
Option 1



Example 2
Sub topic 1-1 
	Company
	Comments

	XXX
	


 
Sub topic 1-2 
	Company
	Comments

	XXX
	


 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2305647

	Company AEricsson, as there are many open issues above, there is no need to further pursue this CR in this meeting, we can withdraw it in this meeting.

	
	Nokia: We are of similar opinion as Ericsson, let us not pursue this CR in this meeting.Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Issue  #1-1-1
New FRC for maximum input level test
	Most companies support option 1. One company think to discuss more on this topic, as this relate to whether or not the test case would fail because of the UE limit the peak data rate, moderator recommended to continue to discuss it in 2nd round in WF. As how peak date rate is calculated (average in slot/symbol/subframe etc) impact the conclusion, moderator share the same view with proponent that RAN1 progress on this may be needed. 
Another aspect is the two eRedcap UE types brought by proponents. Though did not discussed in 1st round, in 2nd round, a discussion points in needed on whether or not to treat these two UE types different in RF requirements.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue discussion in 2nd round, and discuss new issue 1-1-1-1 together
New Issue 1-1-1-1: two types eRedcap UE
For two types of eRedcap UE, if to set different RAN4 RF requirements
· Option 1: Treat both types the same, apply other RF requirement to both type eRedCap
· Option 2: Treat differently
· Option 3: TBA
Moderator notes: The background on two eRedcap UE is below from RAN#99
Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 are designed/targeted to same peak data rate, i.e., 10Mbps

Note 1: Peak data rate of "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is same including unicast and broadcast respectively.
Note 2: PRB processing capability of "Rel-18 eRedCap: UE capable of 20MHz + PR1" is not limited to "25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS" and it corresponds to PRB size corresponding to 20 MHz.
Note 3: The only difference between "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is Note 2 and vLayers·Qm·f   in order to have the same peak rate.
Note 4: The initial access procedure of Rel-18 eRedCap UE capable of 20MHz + PR1 is realized by following:
· Same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1



	Issue  #1-1-2
New DL FRC
	Most companies are fine with principle of option 1.  Some variant option proposed by companies to add note not adding additional column. One companies think this only apply to one type of eRedCap, not both. This applicability of the eRedcap types needs discussion separately. Moderator thus recommend to continue to discuss this in 2nd round in WF.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue discussion in 2nd round. 


	Issue  #1-1-3
UL  RMC
	Option 1 is agreeable, no need to further discuss. Capture the below agreement in WF in 2nd round.
Tentative agreements:
Option 1: (there is no need to further update the UL RMC specified in A.2 for R18 RedCap UE
Candidate options:
Recommendations for 2nd round:
No discussion in 2nd round.


	Issue 1-2-1: restricting UL and DL RB placement

	Companies views diverge in this issue.  Two companies want the restrict the UL and DL RB allocation positions for REFSESNS test and same time reusing the 5MHz REFSENS for FDD band for wider channel bandwidth. One company also want possible relaxation for tougher duplex distance for some FDD band. 4 companies does not see the needs to restrict the RB allocation position but open to further relaxation on the 5MHz REFSENS. Moderator view is that companies are fine to relax 5MHz REFSENS, only differ in the ways to relax it.  either by restricting UL&DL allocation or relaxation dierectly. Further discussion is needed.
Moderator recommend to discuss issue 1-2-2 and issue 1-2-3 only as the discussion is the same.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
No discussion in 2nd round.


	Issue 1-2-2:
Problem definition
	This issue is to helpt talign the understanding on the reasoning of relaxation of 5MHz REFSENS for the wider channel bandwidth for FDD bands. Most companies are find with the observations. Moderator recommend there is no need to further align the companies understanding in 2nd round.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
No discussion in 2nd round.


	Issue 1-2-3: FDD band,  REFSENS impact with restricted RB # Uplink configuration 

	This issue is to general directions on how to relax the REFSENS. 3 companies support option 2b and 2 companies support option 3. One company does not support option 3. Moderator recomemdatin is to discuss this in 2nd round and see if any consensus can be reached or options can be down selected in 2nd round in WF.
Candidate options:
Option 1: re-evaluate the Tx self-interference impact on REFSENS on FDD band due to the restricted Uplink configuration (e.g 25 RB or other RB number as close as the downlink band) 
Option 2a: Not limit the RB allocation position, further scaling factor is allowed for FDD band which has shorter duplex distance
Option 2b: Not limit the RB allocation position, scaling the REFSENS from respective wider channel bandwidth 
Option 3: Limit the RB allocation position
· Use the 5MHz REFSENS PRB allocations for all channel BW wider than 5MHz, and with both UL and DL allocations centered around the channel bandwidth to minimize the REFSENS impact from UL self-interference.
· Further reference sensitivity degradation may need to be allowed for bands with narrow duplex spacing even if RBs are placed in the middle of the channel. 
Option 4: Other
Recommendations for 2nd round:
Continue discussion in 2nd round. 



	Issue 1-3-1: deriving the REFSENS for 2 Rx

	This issue is the way to derive the REFSENS, e.g reusing, relaxation with some factors. 3 companies support option 2(b) and 1 company question the scaling on edge RB allocation. 2 companeis support option 1. One company think this only for peak rate reduction UE.
As moderator understanding, the issue is more critical for FDD band and for TDD band, there is possibility to agree in this meeting. And in 2nd round, TDD band and FDD band can be discussed separately.
Candidate options for TDD bands: (companies to check if these two opions are the same)
Option 1:
· For TDD bands, the REFSENS requirements currently specified for RedCap UE at 5MHz channel BW can be directly applied to eRedCap UE for all RF channel BWs up to 20MHz, including both 2Rx and 1Rx requirements.
· For TDD bands with minimum channel bandwidth at 10MHz, the REFSENS requirements for eRedCap UE can be scaled by the DL PRB ratio between eRedCap UE and RedCap UE at 10MHz channel bandwidth.
Option 2:
· Introducing -3.2 dB, -5dB, -6.3 dB scaling factor for 2Rx eRedcap UE with 10MHz, 15MHz, 20MHz RF bandwidths separately for 15kHz and SCS based on R-17 Redcap REFSENs
· Introducing -3 dB, -5dB, -6.3 dB scaling factor for 2Rx eRedcap UE with 10MHz, 15MHz, 20MHz RF bandwidths separately for 30kHz and SCS based on R-17 Redcap REFSENs.

Candidate options for FDD bands:
· Option 1: 
· For eRedCap UE FDD band REFSENS, RAN4 shall mindfully select a proper UL/DL allocations to reuse the existing 5MHz REFSENS requirements as much as possible to avoid the unjustified workload for new REFSENS evaluations.
· for 15kHz SCS, using 5MHz REFSENS PRB allocations for all channel BW wider than 5MHz is 
· For 30kHz SCS, since there was no 5MHz REFSENS specified, the REFSENS would have to be scaled from 5MHz 15kHz SCS REFSENS, that is, with a scaling factor of 10*log((12*360kHz)/(25*180kHz)) = -0.2 dB
· Option 2: 
· Introducing -3.2 dB, -5dB, -6.3 dB scaling factor for 2Rx eRedcap UE with 10MHz, 15MHz, 20MHz RF bandwidths separately for 15kHz and SCS based on R-17 Redcap REFSENs
· Introducing -3 dB, -5dB, -6.3 dB scaling factor for 2Rx eRedcap UE with 10MHz, 15MHz, 20MHz RF bandwidths separately for 30kHz and SCS based on R-17 Redcap REFSENs.
· Option 3: others ( provide provide your option)
Recommendations for 2nd round:
Continue to discuss in 2nd round. This issue also coupled to the issue 1-2-3.

	Issue 1-3-2: deriving the REFSENS for 1 Rx and HD-FDD

	1 company support option 1 and 4 companies support option 2. Moderator understanding is that option 1 is previous WF, so recommendation is to keep the previous WF on this issue and no need to discuss this anymore.
Tentative agreements:
Keep previous WF.
Candidate options:
Recommendations for 2nd round:
No discussion in 2nd round.

	Issue 1-4: other Rx requirement than REFSENS

	2 companies support option 1 and 4 companeis support option 2 (3 companies for option 2-1). Moderator recommend to continue discussion in 2nd round and this also relate to issue 1-2-3 on whether to relax REFSENS with RB allocation restriction. 
Tentative agreements:
Candidate options:
· Option 1: : Consider placing both Tx and Rx RB allocations in the middle of the RF channel in RF requirements for bandwidth limited UE type.
· Option 2: Regarding downlink requirements: 
· Utilize the Rel-17 requirements irrespective of PRB allocations,
Recommendations for 2nd round:
Continue discussion in 2nd round.


	Issue 1-5: 60kHz SCS

	Most companies fine with option 1. RAN1 has this issue in discussion and not reach conclusion yet. Option 1 can be captured in WF and no discussion in 2nd round.
Tentative agreements:
Wait RAN1 progress on 60kHz RB limitation
Candidate options:
Recommendations for 2nd round:
No discussion in 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2305647

	“withdraw”



Discussion on 2nd round (if applicable)
Discussion in separately WF.
Topic #2: BS RF impact
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305651

	Nokia, Nokia Shanghai Bell

	1. As for Rel-17 RedCap, there is no impact to BS RF requirements from Rel-18 enhanced RedCap.
Following proposals are submitted:
1. RAN4 to agree there is no impact to BS RF requirements from Rel-18 enhanced RedCap.
Observation 1: The agenda item shall be removed.




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1: BS RF impact 
· Proposals
· Option 1: RAN4 to agree there is no impact to BS RF requirements from Rel-18 enhanced RedCap.
·  Option 2: TBA
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1: BS RF impact 
· Proposals
· Option 1: RAN4 to agree there is no impact to BS RF requirements from Rel-18 enhanced RedCap.
·  Option 2: TBA
· Recommended WF
· TBA

Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
	Company
	Comments

	Ericsson
	Issue 2-1: agree with option 1.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Issue 2-1: BS RF impact 

	One company agree option 1. Moderator recommend to agree this in WF and no discussion in 2nd round.
Tentative agreements:
· there is no impact to BS RF requirements from Rel-18 enhanced RedCap
Recommendations for 2nd round:
No discussion in 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on WF on eRedCap UE RF requirements  …
	YYYEricsson
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2304355

	
	eRedCap UE REFSENS
	Apple

	noted
	

	R4-2305072

	
	Discussion on UE RF requirements for eRedcap
	Xiaomi

	noted
	

	R4-2305385

	
	Discussion on RF impacts for R18 RedCap UE
	Huawei, HiSilicon

	noted
	

	R4-2305501

	
	eRedCap UE RF impacts
	Qualcomm Inc.

	noted
	

	R4-2305549

	
	Discussion on Rel-18 NR sidelink relay enhancements
	Nokia, Nokia Shanghai Bell

	noted
	

	R4-2305646

	
	Remaining Redcap RF issue
	Ericsson

	noted
	

	R4-2305647

	
	CR for REFSENS for eRedcap UE
	Ericsson

	withdraw
	

	R4-2305651

	
	BS RF requirements for Enhanced RedCap
	Nokia, Nokia Shanghai Bell

	noted
	

	R4-2305695

	
	UE RF requirements for Enhanced RedCap
	Nokia, Nokia Shanghai Bell

	noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

