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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

	XXX
	Sub topic 2-1-1: 
Sub topic 2-1-2:
….
Others:



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.
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

	XXX
	Sub topic 2-1-1: 
Sub topic 2-1-2:
….
Others:




[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

	XXX
	Sub topic 2-1-1: 
Sub topic 2-1-2:
….
Others:



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:
2. 1. BWP related RF requirement follows the Rel-15 WF/decision
3. 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

	XXX
	Sub topic 2-1-1: 
Sub topic 2-1-2:
….
Others:



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):
1. Support for lower UE power class [RAN4] 
0. 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) 
0. Reduced minimum number of Rx branches:
0. 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:
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