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1. Introduction
During RAN4#101-bis-E meeting a way-forward on RedCap UE is created based on the discussion in 1st round [1].


2. Way-Forward

Topic #1: Power class and UL architecture in RedCap in FR1
Issue 1-1-1: 1 PC3 UL TX architecture assumption
· Proposals
· Option 1: 1 TX architecture of 23 dBm PA  [Skyworks]
· Option 2: TBA
· Recommended WF
· Option 1
Issue 1-1-2: PC2 UL TX architecture assumption
· Proposals
· Option 1:  1 TX of 26 dBm PA [Skyworks]
· Option 2: 2 TX architecture is excluded in Rel-17 with new antenna isolation discussion [Skyworks, ZTE, Xiaomi]
· Option 3: 2TX in Rel-17 reusing the legacy antenna isolation [Oppo]
· Option 4: TBA
· Recommended WF
· TBA
Issue 1-1-3: PC2 support for HD-FDD mode
· Proposals
· Option 1:  Consider the support PC2 support for FDD band [Skyworks]
· Option 2: PC2 support based on operator request [previous WF]
· Option 3: TBA

WF: 
	[bookmark: _Hlk87266687]Issue 1-1-1
	Agreements:1 TX architecture of 23 dBm PA  
Candidate options:
Recommendations for 2nd round:
No need to discuss in 2nd round.

	Issue 1-1-2
	Tentative agreements: 
1 TX of 26 dBm PA in Rel-17 and 2 TX architecture is excluded in Rel-17 
Candidate options:
Recommendations for 2nd round:
Discuss the tentative agreement.

	Issue 1-1-3
	Agreements: 
Based on operator support. (Previous WF)
Candidate options:
Recommendations for 2nd round:
No need to discuss in 2nd round.



Company feedback on WF for Topic #1:
	Company
	Comments

	XXXSkyworks
	Sub topic 2-1-1: 
Sub topic 2-1-2: Agree with tentative agreement 1 TX of 26 dBm PA in Rel-17 and 2 TX architecture is excluded in Rel-17. 
At the same time we are supportive of developing 2Tx PC2 requirements in R18 for UEs implementing two antennas in RX with appropriate assessment of the antenna isolation for redcap device(s)
….
Others:

	Qualcomm
	Sub topic 1-1-2: 1 TX of 26 dBm PA in Rel-17 and 2 TX architecture is excluded in Rel-17 

	ZTE
	Sub topic 1-1-2: Agree with tentative agreement 1 TX of 26 dBm PA in Rel-17 and 2 TX architecture is excluded in Rel-17. 

	Xiaomi
	Sub topic 1-1-2: Agree with tentative agreement 1 TX of 26 dBm PA in Rel-17 and 2 TX architecture is excluded in Rel-17.

	OPPO
	We are interested in 2Tx PC2 Redcap UE, but ok with further discuss in Rel-18, if most companies prefer not to include it in Rel-17.

	MediaTek
	Sub topic 1-1-2: Agree with tentative agreement 1 TX of 26 dBm PA in Rel-17 and 2 TX architecture is excluded in Rel-17.

	Sony
	Issue 1-1-1 Accept WF
Issue 1-1-2 Option 1
Issue 1-1-3 Accept WF



Topic #2: RedCap UE operating bands
Issue 2-1-1: Adding the clarification in core specification for single band operating
· Proposals
· Option 1: clarification is needed [MediaTek]
· Option 2: TBA
· Recommended WF
· TBA

Issue 2-1-2: n79
· Proposals
· Option 1: Delay n79 till NBC issue solved
· Option 2: TBA
· Recommended WF
· Option 1
Issue 2-1-3: SUL band, n46, n96 and n47
· Proposals
· Option 1: In RedCap operating band list [Huawei, CMCC, OPPO, CBN]
· Option 2: Not in RedCap operating band list [Ericsson]
· Option 3: TBA
· Recommended WF
· TBA

WF:
	issue 2-1-1
	Tentative agreements:
Candidate options:
1. RedCap UE can only operate in a single band at a time
2. RedCap UE can operate in multi-bands simultaneously.
3. Only Carrier aggregation, dual connectivity are not applicable for RedCap UE
Recommendations for 2nd round:
Discuss the above two options and see if option 1 is agreeable.

	Issue 2-1-2
	Tentative agreements:
Candidate options:
a. Introduce n79 to RedCap only when RAN4 agree not to introduce a new band for small BW to solve NBC issue.
Recommendations for 2nd round:
Discuss the above condition to introduce the n79 

	Issue 2-1-3
	Candidate options:
Recommendations for 2nd round:
Collect companies opinion for how to treat the SUL, V2X, n46, n96 in specification.



Company feedback on WF for Topic #2:
	Company
	Comments

	MediaTek
	Sub topic 2-1-1: Given the work item focus on single band operation, and given that it is clear that we are not spending any RAN4 time on multi-band scenarios in this WID and have not reviewed impact on those requirements, something like Option 1 is needed. 
However, for Option 1, “…at a time” should not include requirements that go beyond basic single carrier operation - like dynamic switching between carriers. So it is preferred to say “Only requirements for single carrier operation by RedCap UE are applicable”. For the same reasons we do not agree with Option 2.
Sub topic 2-1-2: We could be more positive and say “Finalise n79 (or equivalent) specification for RedCap once the backwards compatibility issue of n79 is resolved”.
Sub topic 2-1-3: The applicability of existing RF requirements of those UE features (also n102 for unlicensed) has not been evaluated or determined in the context of RedCap UE, and this will not be done in Rel-17. Therefore, we believe the spec should only define RedCap UE applicability to requirements for features that RAN4 has verified. Not including the corresponding bands in the table of RedCap UE frequency bands seems the most straightforward approach to clarify that.  

	XXXSkyworks
	Sub topic 2-1-1: Our understanding is that R17 RedCap UEs can only operate in one band at a time which is consistent with no support for band combinations
Sub topic 2-1-2: We do not see technical obstacle to introducing n79 once backward compability issue is solved
Sub topic 2-1-3: the Table of RedCap EU bands should not have SUL, V2X, n46, n96 (and n102) bands in line with RAN agreement
….
Others:

	Ericsson
	Issue 2-1-1:  Option 1.  According to WID below, single band operation should be focus.
· This WI focuses on SA mode and single connectivity with operation in a single band at a time.
Issue 2-1-2: agree with condition. 
Current LS to RAN1 discussed in [109] still has new band option for small BW
 For n79,
· Alt-2: Add narrower channel bandwidth to new band nX instead of n79. 

Issue 2-1-3: We think it will be straightforward to not include SUL, V2X, n46 and n96 in Rel-17 and thus no RAN4 work time spend on it. 

	Qualcomm
	Issue 2-1-1:  Option 1 
Issue 2-1-2:  Condition ok. 
Issue 2-1-3:  Follow RAN#93 agreement. No work in Rel 17 for any specification update

	Huawei
	Issue 2-1-1: 
Option 3.
Based on the WID, only CA and DC are not applicable for RedCap UE. 
I can’t agree on option 1 due to the lack of technical justifications. Option 1 restrict the implementation of RedCap UE. It isn’t related to specific RF requirements. How many bands RedCap UE can operate is up to UE’s implementation.
To MTK, your new proposal is not acceptable. “Only requirements for single carrier operation by RedCap UE are applicable” is too absolute and without technical justifications.
To Skyworks and Ericsson, based on the latest RAN plenary’s agreement, SUL band combinations are allowed to be implemented by RedCap UE.
Issue 2-1-2:
No need to set this condition.
Whether RedCap UE can support n79 depends on whether 10/20MHz can be supported by n79. Thus, there is no need to restrict n79 for RedCap UE. Companies can focus on whether 10/20MHz can be supported by n79 in current spec.
Issue 2-1-3:
Follow RAN plenary’s agreement.
“The spec can't contain any restriction to prevent the implementation of SUL, V2X and NR-U features for RedCap UE.”

	Apple
	Issue 2-1-1: Option 1.  
Issue 2-1-2: n79 can be supported when 20MHz or lower channel BWs are introduced.  
Issue 2-1-3: SUL, V2X, n46 and n96 are not included in Rel-17 

	CMCC
	Issue 2-1-1: Option 3, only option 3 is captured in the WID. We don’t think we need to spend time to discuss the other scenarios since following RAN plenary guidance, some features can be supported by UE implementation, but no specification work shall be done in Rel-17. 
Issue 2-1-2: n79 can be supported if equal or lower than 20MHz bandwidth are introduced.
Issue 2-1-3: RAN plenary guidance is not preventing the implementation of these features, meanwhile no specificiton work for these features. If we reuse the existing band table, then no specification work is forseen.

	ZTE
	Issue 2-1-1:  Option 1.  this is consistent with WID.

	MediaTek (again)
	2-1-1: Sorry to disagree with some previous comments. But, apart from the WID saying that the focus should be on single band, there has been no consensus on whether existing requirements for these advanced configurations beyond single band would apply or not to a RedCap UE – and it was agreed to not spend RAN4 time on them. Forming consensus on applicability of requirements is part of “specification work”.
2-1-3: Please note that we proposed (in the CR comments) to include in the CR a band table explicitly listing the applicable bands for the RedCap UE. We felt this would be more aligned with how we define suffixes today, rather than taking the opposite approach.

	CBN
	Issue 2-1-1: Option 3
Issue 2-1-3: Follow RAN plenary’s agreement.

	OPPO
	Issue 2-1-1: It is better to clarify in RAN since this is about the interpretation of the WID approved in RAN. Not sure whether single band include bands like SUL/SDL which cannot work alone.
Issue 2-1-3: If still different understanding, suggest to have clear guidance from RAN. For now, we tend to agree with no restriction in UE implementation whether these bands can be supported or not, but important thing is clarify whether Redcap requirements for these bands exists or not.

	Sony 
	Issue 2-1-1: Option 1




[bookmark: _Hlk92986546]Topic #3: REFSENS, UL configuration , Dual-mode HD-FDD for RedCap UE in FR1
Issue 3-1-1: HD-FDD REFSESN 
· Proposals
· Option 1a: per band exception and selected band for different scaling factor as below: [Apple]
· The HD-FDD 5MHz REFSENS tightening from FD-FDD is proposed as in the table below.

	FD-FDD 5MHz REFSENS
	HD-FDD REFSENS Tightening
	Bands

	≤ -100 dBm
	0 dB
	n1, n18, n24, n70

	> -100 dBm and ≤ -99 dBm
	0.5 dB
	n30, n65, n66, n74

	> -99 dBm
	0.8 dB
	n2, n3, n5, n7, n8, n12, n13, n14, n20, n25, n26, n28, n71, n85



· HD-FDD REFSENS for channel BW wider than 5 MHz can be calculated by REFSENS(5MHz) + 10log10(n x NRB/25), where NRB is the maximum transmission bandwidth configuration with n=1 for 15kHz SCS and n=2 for 30kHz SCS.
· Option 1b: per band exception and selected band for different scaling factor as below: [Hawei]
· There is no need to specify the exceptional value ΔRIB,HD for NR band n2, n3, n5, n8, n13, n20, n25, n26, n28.
· Exceptional value ΔRIB,HD can be specified as zero for NR band n91, n92, n93 and n94.
· Option 2: generic scaling factor cover all bands without exception per band
· A REFSENS relaxation of 2.0 dB for HD-FDD referred to the values in TS 38.101-1 Table 7.3.2-1, shall be used for RedCap supporting single RX branch.
· For RedCap supporting 2 RX HD-FDD the REFSENS values shall be tightened 0.5 dB compared to TS 38.101-1 Table 7.3.2-1.
· Option 3: TBA
· Recommended WF
· TBA

Issue 3-1-2: UL configuration 
· Proposals
· Option 1: UL configuration for HD-FDD REFSENS requirements is specified with full allocation
· [bookmark: OLE_LINK15]Option 2: uplink configuration for reference sensitivity of 1Rx in FD-FDD mode, 1Rx and 2Rx in HD-FDD mode could reuse the uplink configuration for reference sensitivity of 2Rx in FD-FDD mode with the channel bandwidth of 5MHz, 10MHz, 15MHz, and 20MHz.[Previous WF]
· Recommended WF
· Option 2
Issue 3-1-3: Dual mode RedCap UE support (HD-FDD and FD-FDD ) 
· Proposals
· Option 1: No considered in Rel-17. 
· Option 2: Deprioritize dual mode RedCap device in Rel-17.[Previous WF]
· Recommended WF
· Option 2

 New Issue 3-1-1-1: Justification to make exception bands
a. Option 1: improve production yield
b. Option 2: high insertion loss of single branch filter
c. Option 3: no RF component change in HD-FDD compared to FD-FDD.
    New Issue 3-1-1-2: Exceptional bands
d. 0 dB tightening bands:
1. n1, n18, n24, n70
2. N91, n92, n93, n94
e. 0.5 dB tightening bands:
1. n30, n65, n66, n74
New Issue 3-1-1-3: HD-FDD scaling based on 5MHz
Option 1: No, 2.5 dB for 5MHz and 3 dB for other already considered this
Option 2: Yes, the previous scaling factor is not valid anymore.

WF for topic #3

	isseue 3-1-1
	Tentative agreements:
Recommendations for 2nd round:
Collect companies opinion for  the new issue Issue 3-1-1-1, Issue 3-1-1-2 and Issue 3-1-1-3


	Issue 3-1-2
	2 companies want option 1 but most companies seems fine with previous WF.
Tentative agreements:
Keeping previous WF (option 2)
Candidate options:
Recommendations for 2nd round:
Discuss above tentative agreements:


	Issue 3-1-3
	most companies are fine with previous WF and further some companies also fine with not considered it in Rel-17. One company not agree but seems keeping previous WF should be fine.
Tentative agreements:
Keeping previous WF (option 2)
Candidate options:
Recommendations for 2nd round:
Discuss above tentative agreements:




Company feedback on WF for Topic #3:
	Company
	Comments

	XXXSkyworks
	Sub topic 2-1-1: 3.1.1.3: If it can be confirmed that the scaling in option 1 was based on delta at 5MHz then it should be OK 
Sub topic 23-1-2: like for TDD HD-FDD should use full allocation as there is no de-sense due to UL and there is no reason to limit DL throughput in REFSENS measurements by reduced UL allocation and lower duty cycle.
….
Others:

	Ericsson
	Issue 3-1-1-1: option 2.  
Conformance testing should cover the concerned aspects for option 1 and option 3 seems the dual-mode UE (HD-FDD and FD-FDD) which is down-prio in previous WF.
Issue 3-1-1-2:  For 0 dB tightening bands (n91, n92, n93 and n94) if implementation not changed and for the same HD-FDD and FD-FDD mode,  so is not the FD-FDD more efficient and there is no need to specify the HD-FDD for these bands? Similar with dual mode UE discussion?
 For 0 dB tightening of n1, n18 , n24 and n70, maybe justification is needed relating to issue 3-1-1-1.
Issue 3-1-1-3: Option 1 for simplicity.
If the 0 dB scaling is allowed, with based on 5MHz approach it may result in different REFSENS with baseline of 1Rx /2RX for higher BW and then in the end, some scaling factor would be allowed which seems confusing. 



	Huawei
	Issue 3-1-1-1: option 2.  

	Apple
	Issue 3-1-1: Option 1a
Issue 3-1-2: Option 1
Issue 3-1-1-1: Option 1
Maybe a counter question is, what is the justification for applying 0.8dB tightening for all FDD bands?
Issue 3-1-1-3:
The 2.5dB and 3dB relaxation is between 1Rx and 2Rx. It is not related to HD versus FD.
The HD versus FD includes two parts, one is the insertion loss difference which is the same for all channel BW (0.8dB, 0.5dB, or 0 dB), the other is without or with Tx interference which is channel BW dependent. Since 5MHz channel is not affected by Tx noise, it can be used as baseline after insertion loss tightening. The REFSENS for all other channel BWs are scaled with 5MHz. 

	ZTE
	Issue 3-1-1-1: option 2.  
Issue 3-1-1-2: Similar view with Ericsson, for 0 dB tightening of n1, n18 , n24 and n70, maybe justification is needed relating to issue 3-1-1-1.
Issue 3-1-1-3: Option 1.  keep the previous agreement.

	Xiaomi
	For Issue 3-1-1, we prefer to keeping previous WF with less exception bands, if not, we support Option 2.
Issue 3-1-2: Keeping previous WF
Issue 3-1-3: Keeping previous WF

	MediaTek
	Issue 3-1-1: Option 1a
Issue 3-1-1-1: Option 1
The REFSENS of exception bands include very limited TX impact thus better REFSENS than other FDD bands

Issue 3-1-2: Option 2

Issue 3-1-3: Fine with option 2. But suggest RAN4 consider whether signalling indication of FD-FDD/HD-FDD is needed it full/half duplex is up to UE implementation

	Sony
	Issue 3-1-1 Prefer Option 2 for simplicity but is OK with Option 1a (if BW other than 5MHz are correctly implemented)
Issue 3-1-1-1 We basically see no reason except for the sake of progress.
Issue 3-1-1-2 If any, the listed bands seem reasonable.
Issue 3-1-1-3 Option 2. 2RX  1RX scaling according to previous WF only applies to FD-FDD.  For HD, for Issue 3-1-1, if Option2: as propose for all BW, if Option 1a: according to Apple’s explanation. 



Topic #4: Variable duplex operation support on FDD band for RedCap UE FR1
Issue 4-1: Variable duplex operation support on FDD band
· Proposals
· Option 1: Ensure that the existing Tx-Rx separation distance in section 5.4.4 for FDD bands is not contravened by any BWP location flexibility for the RedCap UE operating FDD
· Option 2: TBA
· Recommended WF
· TBA

WF for Topic #4: 
	issue 4-1
	Tentative agreements:
Candidate options:
1. 1. BWP related RF requirement follows the Rel-15 WF/decision
2. Further consider the RF impact due to the UL/DL BWP configuration
Recommendations for 2nd round:




Company feedback on WF for Topic #4:
	Company
	Comments

	MediaTek
	We understand the Rel-15 decision referred to would be about the BWP within the UE channel bandwidth. For RedCap the UE has a 20MHz channel bandwidth. So the issue here (as illustrated by Xiaomi in Round 1) is about the impact of BWP shift requiring a shift in e.g. the DL ARFCN such that the Tx-Rx separation is reduced. Therefore, the Option 1 does not solve the problem. 
If Option 2 means we further discuss it then ok. But this is for FDD bands (50MHz maximum system bandwidth), so not sure that requiring flexibility here is warranted. So our preference would be to ensure that for any BWP shifts in DL or UL, the Tx-Rx separation is maintained.

	EricssonXXX
	Our understanding is option 1.  Seems this is not RedCap UE only issue and legacy device behaviour also need to be considered. Sub topic 2-1-1: 
Sub topic 2-1-2:
….
Others:

	Qualcomm
	Our understanding is that the TX-RX separation for variable duplex in 5.4.4.is based on channel BW, not BWP, and RF requirements are met irrespective of UL/DL BWP configuration and UE type. So, it is not clear if any clarification is needed from what is already in the 38.101-1 specification.

	Huawei
	We prefer option 1.
BTW, BWP shifts in DL or UL can result larger distance in which the REFSENS will not be degraded.
Whether there is a degradation depends on the specific bands/configurations/. General clarification may be not accurate and helpful.

	Apple
	If we understand correctly, the concern may arise from the scenario where the gNB channel BW is wider than 20 MHz for certain FDD bands. In that case, the RedCap UE channel BW would become a BWP within the gNB channel BW. If the UL and DL BWPs would be allowed to move independently within the gNB channel BW, the duplex distance between UL and DL BWPs would vary. The potential issue with varying duplex distance for FDD bands is the REFSENS impact when duplex distance reduces.

	ZTE
	Share similar with Ericsson and Qualcomm. 
The Tx-Rx frequency separation is the TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation, not BWP. Also, RF requirements are defined irrespective of BWP. 
In asymmetric channel bandwidth operation, the narrower carrier shall be confined within the frequency range of the wider channel bandwidth.
This is not only for normal NR UE, but also for RedCap UE.

	Xiaomi
	My understanding is similar to Apple, the system BW can reach 100MHz, the redcap UE only has 20MHz BW, the gNB will keep the UL BWP and DL BWP with the same ID meet the Tx-Rx frequency separation. But RAN1 didn’t limit the configured BWPs in DL and UL within 20MHz for Redcap UE. Therefore, the switching of BWP for UE may cause carrier switching, but RAN 1 allow UL and DL BWP to switch independently, this can cause DL CC is switched due to switch DL BWP, but UL CC keep unchange due to UL BWP don’t need switch. For normal UE, it don't have this issue, since the channel BW of UE can keep align with system BW.

	MediaTek (again)
	The main aim of raising this issue was to get clarification from RAN4 that we are not going to change these basic requirements on Tx-Rx separation, i.e. any BWP shifting should take place within the configured UE channel BWs (which also seems to be Qualcomm’s understanding?). Similar to what Xiaomi says, we raise this because we would not like there to be any confusion later on from the industry (and even between RAN WGs) about what is expected from the UE. 
One approach would be for RAN4 to respond to the RAN1 liaison on this topic to request RAN1 to note that existing Tx-Rx separation requirements from 38.101-1 section 5.4.4 for FDD bands shall continue to be adhered to when considering any flexibility in BWP location. Also we should capture something in the RAN4 meeting minutes to ensure that this is clear.



Topic #5: FR2 aspects      
Issue 5-1: New power class for RedCap UE 
· Proposals
· Option 1: For power class for industry sensor 
· Option 1a: Define new power class
· Option 1b: Define the same power class with wearable RedCap UE
· Option 1c: TBA
· Option 2:  For power class for Video surveillance 
· Option 2a: Define new power class
· Option 2b: Reuse the PC5 power class
· Option 3c: TBA
· Option 3: For power class for wearable UE 
· Option 3a: Define new power class
· Option 3b: Define the same power class with industry sensor RedCap UE
· Option 3c: TBA
· Recommended WF
· TBA

Sub-topic 5-2 (FR2 Redcap UE for Industry sensor)
Sub-topic description:
Companies provide their view on the RF topology and related RF requirement for industry sensor use case.
Open issues and candidate options before e-meeting:
Issue 5-2-1: UE architecture 

Proposals: 
· Option 1: 2-antenna-element array with dual polarized panel [Sony] 
· Option 2: 8 elements per panel can be assumed based on PC5 [Huawei]
· Option 3: Reduce the dual polarization to single polarization based on PC5 [ Ericsson, Xiaomi]
· Option 4: Element count reduction to reduce complexity but with dual polarized panel [ Qualcomm]
· Option 5: TBA
· Recommended WF
· TBA

Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-2-2: Max TRP 
· Proposals: 
· Option 1: 23 dBm for all RedCap UE [Huawei, ZTE, Ericsson]
· Option 2: less than 23 dBm for wearable [Qualcomm]
· Option 4: TBA
· Recommended WF
· TBA
Issue 5-2-3: Max EIRP 
· Proposals: 
· Option 1: 43 dBm for all RedCap UE [Huawei, ZTE]
· Option 2:  TBA
· Recommended WF
· TBA
Issue 5-2-4: Min EIRP 
· Proposals: 
· Option 1: 13.5 dBm for 2-element-array [Sony]
· Option 2: 25.8 dBm based on PC5 [Huawei]
· Option 3: 3 dB reduction of EIRP based on PC5 for single polarization panel [Xiaomi, Ericsson]
· Option 4: TBA
· Recommended WF
· TBA
Issue 5-2-5: Spherical coverage
 
· Proposals: 
· Option 1: Spherical coverage @50%-tile gain drop could be expected to be in the order of 10dB for the single array case and in the order of 7dB for dual array case. [Sony]
· Option 2: FFS whether to keep spherical coverage requirement at 85%-tile unchanged or further relax for FR2 RedCap UE based on PC5 [Huawei]
· Option 3: further relax gain drop for @85%-tile based on PC5 [ Ericsson]
· Option 4: TBA
· Recommended WF
· TBA
Issue 5-2-6: MPR
· Proposals: 
· Option 1: To reuse the existing PC3 MPR values (BWchannel ≤ 200 MHz) for RedCap UE. [ZTE]
· Option 2: new MPR for a TRP limit lower than 23 dBm. [Qualcomm]
· Option 3: TBA
· Recommended WF
· TBA
Issue 5-2-7: MBR
· Proposals: 
· Option 1: Using PC3/5 MBR as starting point. [ZTE]
· Option 2: TBA
· Recommended WF
· TBA

Issue 5-2-8: Other TX RF requirements

· Proposals: 
· Option 1: 
· No changes for the requirements of EVM, SEM, ACLR, Maximum Input level, ACS, blocking, Tx/Rx spurious emission for FR2 RedCap UE.
· Option 2: TBA
· Recommended WF
· TBA
Issue 5-2-9: REFSENS requirements (relate to issue 5-2-1)

· Proposals: 
· Option 1: 3 dB relaxation of the current REFSENS of PC5 [Ericsson]
· Option 2: TBA
· Recommended WF
· TBA
Issue 5-2-10: EIS requirements

· Proposals: 
· Option 1: specify -87.2dBm min peak EIS for FR2 RedCap UE based on PC5 under 100MHz [Huawei]
· Option 2: EIS spherical coverage needs further updates once the REFSENS is defined [Ericsson]
· Option 3: TBA
· Recommended WF
· TBA

Sub-topic 5-3 (FR2 Redcap UE for wearables)
Sub-topic description:
Companies provide their view on the RF topology and related RF requirement for wearble use case.
Open issues and candidate options before e-meeting:

Issue 5-3-0: “wearable” device assumption clarification
· Proposal: For FR2 wearable, use “watch” as the typical assumption for requirement discussion.
· Option 1: Yes [ MTK]
· Option 2: Others
· Recommended WF
· TBA

Issue 5-3-1: UE architecture 

Proposals: 
· Option 1: 2-antenna-element array with dual polarized panel [Sony, Vivo, Huawei] 
· Option 1a: Element count reduction to reduce complexity but with dual polarized panel [ Qualcomm]
· Option 2: Reduce the dual polarization to single polarization based on PC3 [ Ericsson, Xiaomi]
· Option 3: TBA
· Recommended WF
· TBA
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-3-2: Max TRP 
· Proposals: 
· Option 1: 23 dBm for all RedCap UE [Huawei, ZTE, Ericsson]
· Option 2: less than 23 dBm for wearable [Qualcomm]
· Option 4: TBA
· Recommended WF
· TBA
Issue 5-3-3: Max EIRP 
· Proposals: 
· Option 1: 43 dBm for all RedCap UE [Huawei, ZTE]
· Option 2: TBA
· Recommended WF
· Option 1
Issue 5-3-4: Min EIRP 
· Proposals: 
· Option 1: 13.5 dBm for 2-element-array [Sony]
· Option 2: 12 dBm based on PC3 [Vivo]
· Option 3: 13.4 dBm ~18.4dBm based on PC3 [Huawei]
· Option 3: 2.8dB or 3 dB reduction of EIRP based on PC3 for single polarization panel [Xiaomi, Ericsson]
· Option 4: TBA
· Recommended WF
· TBA
Issue 5-3-5: Spherical coverage
 
· Proposals: 
· Option 1: Spherical coverage @50%-tile gain drop could be expected to be in the order of 10dB for the single array case and in the order of 7dB for dual array case. [Sony]
· Option 2: FFS whether to keep spherical coverage requirement at 50%-tile unchanged or further relax for FR2 RedCap UE based on PC3 [Huawei]
· Option 3:  gain drop of EIS spherical coverage at 50th%-tile should be 13.3dB at band n260 [vivo]
· Option 4: TBA
· Recommended WF
· TBA
Issue 5-3-6: MPR
· Proposals: 
· Option 1: To reuse the existing PC3 MPR values (BWchannel ≤ 200 MHz) for RedCap UE. [ZTE]
· Option 2: new MPR for a TRP limit lower than 23 dBm. [Qualcomm]
· Option 3: TBA
· Recommended WF
· TBA
Issue 5-3-7: MBR
· Proposals: 
· Option 1: Using PC3/5 MBR as starting point. [ZTE]
· Option 2: TBA
· Recommended WF
· TBA

Issue 5-3-8: Other Tx RF requirements

· Proposals: 
· Option 1: 
· No changes for the requirements of EVM, SEM, ACLR, Maximum Input level, ACS, blocking, Tx/Rx spurious emission for FR2 RedCap UE.
· Option 2: TBA
· Recommended WF
· TBA
Issue 5-3-9: REFSENS requirements

· Proposals: 
· Option 1: Relate to Issue 5-3-1 for single or dual polarized receiver. 
· Option 2: TBA
· Recommended WF
· TBA
Issue 5-3-10: EIS requirements

· Proposals: 
· Option 1: gain drop of EIS spherical coverage at 50th%-tile can be 13.3dB at band n260. [vivio]
· Option 2: To specify -80.9 ~ -82.9dBm min peak EIS for FR2 RedCap UE based on PC3 under 100MHz[Huawei]
· Option 3: TBA
· Recommended WF
· TBA


Sub-topic 5-4 (FR2 Redcap UE for video surveillance)
Sub-topic description:
Companies provide their view on the RF topology and related RF requirement for wearble use case.
Open issues and candidate options before e-meeting:
Issue 5-4-1: UE architecture 

Proposals: 
· Option 1: Reuse PC5 NR UE [Sony, Ericsson]
· Option 2: TBA
· Recommended WF
· TBA
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-4-2: RF requirement 
· Proposals: 
· Option 1: Reuse PC5 NR UE.
· Option 2: TBA
· Recommended WF
· TBA

WF for Topic #5.
	
Issue 5-1
	
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Collect views from companies for issue 5-1 considering your views for issue 5-2-1-1 and issue 5-2-1-2. 

	Issue 5-2-1
	 There is objective in Rel-18 for lower PC as below, though it is not stated FR1 or FR2, it should be interpreted both are included. As described in below Rel-18 WID, Rel-18 RedCap should provide NR support for low-tier devices between existing LPWA UEs and the capabilities of Rel-17 RedCap UEs. To differentiate the RedCap UE in Rel-17 and Rel-18, it may be reasonable to focus on limited coverage impact in Rel-17.
Rel-18 eRedCap WID (RP-212705):
· Support for lower UE power class [RAN4] 
· Focus on non-coverage-limited scenarios, e.g., indoor industrial

With above reasoning and considering only one meeting left, moderator recommend to further reduce the discussion scope and focus on the Rel-17 WID objective (RP-211574) 
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
As previous meeting RAN4 agrees that PC5 NR UE will be used as starting point for industry sensor use case, so discussion will be focus on PC5 only. First we discuss if RAN4 want to meet the WID objective for cost reduction in issue 5-2-1-1 and then discuss potential technique to reduce the cost (e. g by general reduction of array size).
Issue 5-2-1-1: Reducing the# of Rx branch
Option 1: No
Option 2a: yes, single pol receiving and single receiver in baseband 
Option 2b: yes, dual pol receiving but single receiver in baseband
Issue 5-2-1-2: For Min EIRP and array arrangement for Industry sensor use case RedCap UE (fine tuning needed)
Option 1: 20log(2) = 6 dB lower than FR2 PC5, reduction to half array size compared to PC5 with array arrangement of (8 x1 array, dual panel, dual polarization), 
Option 2: 3 dB reduction in EIRP, Single pol receiver with array arrangement of (16 x1, single panel)
Option 3: Keep array arrangement as the same as PC5
Option 4: Others.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
As 2nd round to reach consensus if possible, companies are encouraged to provide both your 1st preference and 2nd preference if you are fine with other options also.

	Issue 5-2-2
	Most companies support 23 dBm, though less than 23 dBm not precluded.  Continue to discuss in 2nd round.
Tentative agreements:

· Reuse the 23 dBm

Candidate options:
Recommendations for 2nd round:
Continue discuss above in 2nd round.

	Issue 5-2-3
	Option 1 is agreeable.
Tentative agreements:
· Max EIRP is 43 dBm.
Candidate options:
Recommendations for 2nd round:


	Issue 5-2-4
	 Recommend to continue to discuss this in 2nd round.
Please provide your view based on your view in Issue 5-2-1-1 and Issue 5-2-1-2

	Issue 5-2-5
	Recommend to continue to discuss this in 2nd round.

	Issue 5-2-6
	Some companies think reusing PC3 is fine. Others want to define new MPR. 

Recommend to continue to discuss this in 2nd round.

	Issue 5-2-7
	More company are suspicious on reusing the MBR due to single band operation and one company even think it may not need to support MBR because of fixed deployment. To continue to discuss 2nd round with below tentative agreement:

Tentative agreements:
· No MBR consideration
Candidate options:
Recommendations for 2nd round:
Continue discuss tentative agreement  in 2nd round.



	Issue 5-2-8
	Recommend to continue to discuss this in 2nd round.
Please provide your view based on your view in Issue 5-2-1-1 and Issue 5-2-1-2

	Issue 5-2-9
	Recommend to continue to discuss this in 2nd round.
Please provide your view based on your view in Issue 5-2-1-1 and Issue 5-2-1-2

	Issue 5-2-10
	Recommend to continue to discuss this in 2nd round.
Please provide your view based on your view in Issue 5-2-1-1 and Issue 5-2-1-2

	Issue 5-3-0
	3 companies think it is fine to consider “watch” as starting point. some companies has question why it is limited to watch but not other possible device which is “wearable”. It may need further discussion to align companies view.

	Issue 5-3-1
	Companies show concerns in different aspects in 1st round discussion. Network vendor concern the coverage aspect as too lower power may impact coverage and may need RAN1 opinion. UE vendors concern the size and power saving aspect.  Again, referring to the Rel-18 WID, the lower power class UE is not only limited to industry sensor so the wearable could be also specified and studied in Rel-18 but may need update in WID. Therefore, we could focus on the Rel-17 WID objective and see if we could reach consensus of architecture. 
Candidate options:

Issue 5-3-1-1: Reducing the# of Rx branch

· Option 1: No
· Option 2a: yes, single pol receiving and single receiver in baseband 
· Option 2b: yes, dual pol receiving but single receiver in baseband

Issue 5-3-1-2: For Min EIRP and array arrangement for wearable use case RedCap UE (fine tuning needed)

· Option 1: 20log(2) = 6 dB lower than FR3 PC5, reduce to half array size of PC3 with array arrangement of (4x1 single panel or 2x1 dual panel, dual pol),
· Option 2: 20log(4) = 12 dB lower than FR3 PC5, reduce to quarter array size of PC3 (2x1 single panel, dual pol)
· Option 3: 3 dB lower than FR3 PC5, single pol receiver (4x1 single panel, single pol)
· Option 4: Other, FFS
Recommendations for 2nd round:
Continue discuss above in 2nd round.

As 2nd round to reach consensus if possible, companies are encouraged to provide both your 1st preference and 2nd preference if you are fine with other options also. 

	Issue 5-3-2
	Some companies think reusing the max TRP of PC3 is fine, some companies think it is better to reconsider it as too much difference between min EIRP of new device and PC3 device. Keep discussion in 2nd round.


	Issue 5-3-3
	All companies are ok with max EIRP, no need to discuss 2nd round.
Option 1 is agreeable.
Tentative agreements:
· Max EIRP is 43 dBm.
Candidate options:
Recommendations for 2nd round:

	Issue 5-3-4
	Recommend to continue to discuss this in 2nd round.
Please provide your view based on your view in Issue 5-3-1-1 and Issue 5-3-1-2

	Issue 5-3-5
	Recommend to continue to discuss this in 2nd round.
Please provide your view based on your view in Issue 5-3-1-1 and Issue 5-3-1-2

	Issue 5-3-6
	Some companies think reusing PC3 MPR is fine, some companies want to define new. This relate to the max TRP discussion also, so keep discussion in 2nd round.

	Issue 5-3-7
	Some companies want to reuse, but some companies to question why it is needed for single band operation? Keep discussion in 2nd round.

	Issue 5-3-8
	Recommend to continue to discuss this in 2nd round.
Please provide your view based on your view in Issue 5-3-1-1 and Issue 5-3-1-2

	Issue 5-3-9
	Recommend to continue to discuss this in 2nd round.
Please provide your view based on your view in Issue 5-3-1-1 and Issue 5-3-1-2

	Issue 5-3-10
	Recommend to continue to discuss this in 2nd round.
Please provide your view based on your view in Issue 5-3-1-1 and Issue 5-3-1-2

	Issue 5-4-1
	Most companies fine with option 1 in 1st round,  2nd round focus tentative agreements and see  if companies could compromise 
Tentative agreements:
· Option 1.
Candidate options:
Recommendations for 2nd round:


	Issue 5-4-2
	Most companies fine with option 1 in 1st round,  2nd round focus tentative agreements and see  if companies could compromise 

Tentative agreements:
· Option 1.
Candidate options:
Recommendations for 2nd round:



Company feedback on WF for Topic #5:

	Company
	Comments on Issue 5-1:

	Ericsson
	Option 1a for industry sensor
Option 2b for video surveillance
Option 3a for wearable.

	Qualcomm
	Industry sensor: (align with video surveillance) It appears ‘industry’ use case is an FWA type device, not a low power wearable as was postulated in round 1. We comment accordingly. Further design boundaries may be needed: For example, we do not think such a device can be exclusively battery operated.

Video surveillance: Option 2b
Wearable: Option 3a, but it would be good to understand if such a device is useful first.

	Apple
	Our comment here is not limited to this issue. 
Frist we would like to appreciate moderator’s efforts and yet also feel sympathetic for needing to handle such large scale of topic. The long list of issues with options in this WF are quite overwhelming. As there is not much time for companies to look into the technical details before making a decision, we are concerned on what we are going to agree in this WF. With that said, we suggest not to rush into any RF requirements related conclusion in this meeting.

	ZTE
	For industry sensor : Option 1a
For video surveillance: pending on the architecture discussion in issue 5-4-1
For wearable: Option 3a.

	Xiaomi
	For power class for industry sensor 
· Reuse the PC5 power class
For power class for Video surveillance 
-  Option 2b: Reuse the PC5 power class
For power class for wearable UE 
· Option 3a: Define new power class

	MediaTek
	We share similar comment with Apple. It’s better that we can achieve some basic assumptions firstly, and then we can achieve more consensus step-by-step, because so many issues are connected, not standalone. In 1st round, we still tried to answer each issue, however, for the WF, maybe pick-up some key first step issue for further discussion would be helpful due to very limited time.

Option 1a for industry sensor, unless existed PC can be reused
Option 2a for video surveillance, unless existed PC can be reused
Option 3a for wearable, unless existed PC can be reused

	Huawei
	For power class for industry sensor 
· Option 1a: Define new power class
For power class for Video surveillance 
-  Option 2a: Define new power class
For power class for wearable UE 
Option 3a: Define new power class

	Sony
	We believe industrial sensors is a very broad use cases and could take many different shapes depending on application. As we understand there is no hard connection between use case and PC and thus for a dedicated use case/UE design the best suited PC could be used. We share Apple’s concern about the short time remaining and the risk creating half measures, but even so would like to do some progress in Rel-17. Therefore, we propose one new PC that could fit both industrial sensors (some applications) and wearables (but PC5 may suit industrial sensors in many other applications).
Option 1c PC5 + new PC (same as wearable)
Option 2b
Option 3a



	Company
	Comments on Issue 5-2-1-1:

	Ericsson
	Option 2a if RAN4 agree to fulfill the WID objective. 
Single pol receiver will be 3 dB worse compared dual pol. The pol mismatch performance has been studied with different BS pol and UE pol combination under fading channel in a scatter rich environment. The 50%-tile is almost the same for different pol combination but worst for H/V or V/H combination and best for V/V, H/H combination. The worst case could be mitigated by dual polarization transmission in BS thus improve single pol receiver pol mismatch performance.
Option 2b is our alternative to meet WID objective.  This is a issue regarding how RAN4 solution/decision on WID objective.

	Qualcomm
	Option 1
It appears ‘industry’ use case is an FWA type device, not a low power wearable as was postulated in round 1. We comment accordingly.
Significant complexity reduction for RedCap is already protected by assuming no CA or DC. At some point one could question whether we are self-limiting a concept in the interest of simplification. The original ‘single chain’ simplification is relevant in the FR1 context, but not easily extrapolated to FR2.
There is a technical reason to retain dual pol. receive at the UE, especially when gNB uses dual pol Tx, see R4-2201971.

	Xiaomi
	Option 2a: yes, single pol receiving and single receiver in baseband 
According to the objective of Maximum number of DL MIMO layers in the WID:
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
It said a Redcap UE need support 2DL MIMO layers if the Redcap UE with 2Rx branches, it means the Radcap UE need have 2 baseband Rx branches if the Redcap UE has 2 RF Rx branches. 


	Huawei
	Option 3a

	MediaTek
	Option 1. We echo Qualcomm’s view on “The original ‘single chain’ simplification is relevant in the FR1 context, but not easily extrapolated to FR2.”

	Sony
	Option 1. We think the dual polarization in RF is needed. We don’t think there is enough to save going for Option 2b.




	Company
	Comments on Issue 5-2-1-2:

	Ericsson
	Option 2 or option 3 if WID objective is to be fulfilled.

Option 1 if RAN4 decide to reuse dual pol receiver&Transmitter.


	Qualcomm
	Option 3: 
It appears ‘industry’ use case is an FWA type device, not a low power wearable as was postulated in round 1. We comment accordingly.
We favor streamlining with existing FR2 PC5. Requirements are well thought out and debated, and the specification is stable. 

	Xiaomi
	Option 2: 3 dB reduction in EIRP, Single pol receiver with array arrangement of (16 x1, single panel), dual pol also need be defined.

	Huawei
	Option 1

	MediaTek
	Option 3

	Sony
	Option 3. Please see the discussion under Issue 5-1




	Company
	Comments on Issue 5-2-2

	Ericsson
	Ok with tentative agreement.

	Qualcomm
	OK with moderator proposal because it appears ‘industry’ use case is an FWA type device, not a low power wearable as was postulated in round 1. 


	Xiaomi
	 agree the tentative agreement

	MediaTek
	Ok with tentative agreement.

	Sony
	Given PC5 is to be used for industrial sensors we agree to the moderator’s proposal



	Company
	Comments on 5-2-3

	Qualcomm
	support

	ZTE
	Agree with the tentative agreements.

	Xiaomi
	 agree the tentative agreement

	MediaTek
	Ok with tentative agreement.

	Sony
	We support the proposal




	Company
	Comments on Issue 5-2-4

	Ericsson
	Option 2 if RAN4 agree with dual pol Tx/Rx, Option 3 if RAN4 agree with single pol receiver.

	Qualcomm
	(Repeated from 5-2-1-2 for convenience)
Option 3 from 5-2-1-2: 
It appears ‘industry’ use case is an FWA type device, not a low power wearable as was postulated in round 1. We comment accordingly.
We favor streamlining with existing FR2 PC5. Requirements are well thought out and debated, and the specification is stable. 

	Xiaomi
	Option 3

	Huawei
	Option 2

	MediaTek
	Option 4

	Sony
	Option 3 If PC5 is to be used, we prefer to re-use it as is.



	Company
	Comments on 5-2-5

	Ericsson
	Option 2/3 depending more simulation.

	Qualcomm
	(Repeated from 5-2-1-2 for convenience)
Option 3 from 5-2-1-2: 
It appears ‘industry’ use case is an FWA type device, not a low power wearable as was postulated in round 1. We comment accordingly.
We favor streamlining with existing FR2 PC5. Requirements are well thought out and debated, and the specification is stable.

	Xiaomi
	Option3

	Huawei
	Option 2

	MediaTek
	Option 4

	Sony
	Option 4. If PC5 is to be used, we prefer to re-use it as is.



	Company
	Comments on 5-2-6

	Ericsson
	Opiton 1, consider one meeting left , this may be a practical option, 

	Qualcomm
	Option 1: 
It appears ‘industry’ use case is an FWA type device, not a low power wearable as was postulated in round 1.


	Xiaomi
	Option1

	Sony
	If PC5 is to be used, we prefer to re-use it as is.



	Company
	Comments on 5-2-7

	Ericsson
	Ok with tentative agreement. 

	Qualcomm
	support

	ZTE
	Ok with tentative agreement. 

	Xiaomi
	agree the tentative agreement

	MediaTek
	If no multiband operation is confirmed, of course, no MBR.

	Sony
	support



	Company
	Comments on 5-2-8

	Ericsson
	Option 1

	Qualcomm
	Option 1

	Xiaomi
	Option1

	Sony
	Option 1. Re-use PC5 as is.



	Company
	Comments on 5-2-9

	Ericsson
	Depending on the single/dual pol discussion.

	Qualcomm
	
Option 2: 
It appears ‘industry’ use case is an FWA type device, not a low power wearable as was postulated in round 1. 
We favor streamlining with existing FR2 PC5. Requirements are well thought out and debated, and the specification is stable. Also there is technical reasoning to not use single pol Rx in FR2 (see R4-2201971)

	Xiaomi
	dual pol could reuse existing REFSENs of PC5, single pol need 3dB relaxation based on existing REFSENs of PC5.

	MediaTek
	Option 2

	Sony
	Option 2. Re-use PC5 REFSENS as is.



	Company
	Comments on 5-2-10

	Ericsson 
	Depending on the single/dual pol discussion.

	Qualcomm
	Option 2: EIS spherical coverage needs further updates once the REFSENS is defined

	Xiaomi
	Option 2

	Huawei
	Option 1

	MediaTek
	Option 2

	Sony
	Option 3. Re-use PC5 as is.



	Company
	Comments on 5-3-0

	Ericsson
	We understand both size and power is limited for “wearable” in general, even we specify one power class UE for wearable, it does not mean it will be deployed by all different “wearables” devices. Seems one for all solution difficult for wearables.

	MediaTek
	Thanks for Ericsson’s comment. Yes, “wearable” is too general and if we don’t have a more clear assumption, it would be very difficult to further the details, especially to check UE implementation feasibility. This is why we wanna clarify it firstly.

	Sony
	Option 1. We promote defining one new PC for FR2 RedCap and believe the watch form factor is a good starting point when defining that PC. Similar form factor could also be applicable to some applications of industrial sensors. 



	Company
	Comments on 5-3-1-1

	Ericsson
	Option 2a if RAN4 agree to fulfill the WID objective. 
Single pol receiver will be 3 dB worse compared dual pol. The pol mismatch performance has been studied with different BS pol and UE pol combination under fading channel in a scatter rich environment. The 50%-tile is almost the same for different pol combination but worst for H/V or V/H combination and best for V/V, H/H combination. The worst case could be mitigated by dual polarization transmission in BS thus improve single pol receiver pol mismatch performance.
Option 2b is our alternative to meet WID objective.  This is a issue regarding how RAN4 solution/decision on WID objective.

	Qualcomm
	(Repeated from 5-2-1-1 for convenience)
Significant complexity reduction for RedCap is already protected by assuming no CA or DC. At some point one could question whether we are self-limiting a concept in the interest of simplification. The original ‘single chain’ simplification is relevant in the FR1 context, but not easily extrapolated to FR2.
There is a technical reason to retain dual pol. receive at the UE, especially when gNB uses dual pol Tx, see R4-2201971.

	Xiaomi
	Option 2a
According to the objective of Maximum number of DL MIMO layers in the WID:
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
It said a Redcap UE need support 2DL MIMO layers if the Redcap UE with 2Rx branches, it means the Radcap UE need have 2 baseband Rx branches if the Redcap UE has 2 RF Rx branches. 


	Huawei
	Option 2b.

	MediaTek
	 “wearable” is not clear enough. 

	Sony
	Option 1. We think the dual polarization in RF is needed. We don’t think there is enough to save going for Option 2b.



	Company
	Comments on 5-3-1-2

	Ericsson
	Option 3 if WID objective is to be fulfilled.

Option 1 if RAN4 decide to reuse dual pol receiver&Transmitter. For option 2 (13.5 dBm), we are not sure if there will be no RAN1 impact for now. This power level comparable with PC6 in LTE and RAN1 opinion need to be asked as coverage will be most likely impacted. Option 1 at least still provide some power saving and cost reduction.


	Xiaomi
	Actually, single and dual pol both need define the min peak EIRP, dual pol should be considered based on PC3 not PC5

	Huawei
	Option 1

	MediaTek
	Option 4. “wearable” is not clear enough.

	Sony
	Option 4. We are open to discuss but reasonable cost reductions and the smaller form factor end up in 6 – 9 dB lower than PC3.




	Company
	Comments on 5-3-2

	Ericsson
	Reuse the max TRP of 23 dBm if  17 dBm (6 dB) reduction of array size would be agreed. 

	Qualcomm
	Agree with Ericsson’s comment – the decision should be taken along with min. peak EIRP requirement. 

	ZTE
	Agree to reuse max TRP of 23 dBm.

	Xiaomi
	Agree to reuse max TRP of 23 dBm.

	MediaTek
	Agree to reuse max TRP of 23 dBm.

	Sony
	Agree to reuse max TRP of 23 dBm.



	Company
	Comments on 5-3-3

	Xiaomi
	Max EIRP is 43 dBm.

	MediaTek
	Max EIRP is 43 dBm.



	Company
	Comments on 5-3-4

	Ericsson
	Option 4 if single pol transceiver, For dual pol transceiver, High end in option 3 is preferred. 

	Xiaomi
	Option 3, min peak EIRP for single pol and dual pol both need defined

	Huawei
	Option 3.

	MediaTek
	Option 4. “wearable” is not clear enough.

	Sony
	Option 4. We are open to discuss once form factor (Issue 5-3-0) is decided.



	Company
	Comments on 5-3-5

	Ericsson
	Option 1 for dual array case or option 2.

	Xiaomi
	Option 2

	Huawei
	Option 2

	MediaTek
	Option 4. “wearable” is not clear enough.

	Sony
	Option 1. We believe a wearable device should have a spherical coverage (50%-tile gain drop) no worse than PC3.



	Company
	Comments on 5-3-6

	Ericsson
	Option 1. If the EIRP around 17 dBm.

	Xiaomi
	Option1

	Sony
	EIRP to be decided first (probably ends up in Option1)



	Company
	Comments on 5-3-7

	Ericsson
	No need consider the MBR.

	ZTE
	Ok not consider the MBR in Rel-17.

	Xiaomi
	need further discuss for wearables

	MediaTek
	If only Single-band operation is firmed, no MBR is made sense.

	Sony
	Option 2. Need to be discussed when the form factor and scope of wearable is a bit clearer.



	Company
	Comments on 5-3-8

	Ericsson
	Option 1

	ZTE
	Option 1

	Xiaomi
	Option 1



	Company
	Comments on 5-3-9

	Ericsson
	Depend on the single /dual transceiver discussion.

	Xiaomi
	REFSENs need define for both single /dual transceiver

	MediaTek
	Option 2. “wearable” is not clear enough.

	Sony
	Option 2. Pending a lot of other decision (e.g., form factor, antenna configuration etc).



	Company
	Comments on 5-3-10

	Ericsson
	Related to spherical coverage discussion, could use the same gain drop.

	Xiaomi
	the same gain drop with UL spherical coverage can be used

	MediaTek
	Option 3. “wearable” is not clear enough.

	Sony
	Option 3 (follow the gain drop of the transmitter)



	Company
	Comments on 5-4-1

	Ericsson
	Ok with tentative agreement.

	Qualcomm
	OK to re-use FR2 PC5

	ZTE
	Question for clarification: If reuse PC5 NR UE architecture, is that mean dual polarization and 2Rx are supported? But it seems violate ‘Reduced minimum number of Rx branches’.

	Xiaomi 
	re-use FR2 PC5，still need consider single pol tranceirver

	MediaTek
	What does ”reuse” mean? 8 antenna elements? Dual polarization? 2 Layers?

	Sony
	OK with tentative agreement. Re-use PC5 as is. 



	Company
	Comments on 5-4-2

	Ericsson
	Ok with tentative agreement.

	Qualcomm
	OK to re-use FR2 PC5

	Xiaomi
	re-use FR2 PC5, still need consider single pol tranceirver

	MediaTek
	What does ”reuse” mean? Does it mean no new power class for video surveillance?

	Sony
	OK with tentative agreement. Re-use PC5 as is. In our view re-use means PC5 untouched (=no extra work).
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