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1. [bookmark: _Ref131157372]Introduction  
[bookmark: Proposal_Pattern_Length]This document discusses the impacts on UE capabilities to support UEs with complexity/cost reduction in FR1 [1]. 
UE BB bandwidth reduction [RAN1, RAN2, RAN4]
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL 
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth. 
· [bookmark: _Hlk126708170]Support additional separate early indication(s) [RAN1, RAN2]
UE peak data rate reduction [RAN1, RAN2, RAN4]
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers·Qm·f) can be as in Rel-17 RedCap. 
Both 15 kHz SCS and 30 kHz SCS are supported. 
[bookmark: _Hlk131416555]Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction. 
The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.
This document also takes into consideration the latest agreement from RAN1 (summarized for reference in Annex) and from RAN plenary which allows the support of Rel-18 eRedCap UEs with reduced peak data rate to 10Mbps but without BB bandwidth reduction in FR1.
1. Discussion  
RAN plenary agreement – update and RAN2 implications
The following was agreed in last RAN plenary for Rel-18 eRedCap UEs supporting peak data rate reduction:
· 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
Therefore, considering latest agreements from RAN1 and RAN plenary, it can be concluded that Rel-18 eRedCap UE could be enabled with Baseband Bandwidth Reduction (i.e., 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for unicast in PUSCH and PDSCH) or without it (i.e. Maximum FR1 RedCap UE bandwidth of 20 MHz). The following Table 1 provides an overview of the key points that differentiate these Rel-18 eRedCap UEs and in comparison to Rel-17 RedCap ones:
[bookmark: _Ref131668821]Table 1. Key points on Rel-18 eRedCap UEs and, in comparison to Rel-17 RedCap UE
	Description
	RF BW
	BB BW
	#PRB
	Peak Data Rate

	Rel-17 RedCap
	Normal
	Normal
	
	Normal

	Rel-18 eRedCap BW3/PR3 + PR1
	Normal
	Reduced for unicast
	Reduced (25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS)
	Reduced (10Mbps)

	Rel-18 eRedCap 20MHz + PR1
	Normal
	Normal (20MHz)
	Normal
	Reduced (10Mbps)


To enable the peak data reduction, RAN1 is also discussing how to define the different thresholds, i.e. value ‘x’ to use in relation to “vLayers·Qm·f ≥ x” with final operation to be confirmed by RAN1:
· Rel-18 eRedCap UE capable of BW3/PR3 + PR1 à ‘x’ is no less than [3 or 3.2], i.e. vLayers·Qm·f ≥ [3 or 3.2] being FFS whether 3 or 3.2 is used.
· Rel-18 eRedCap 20MHz + PR1 à ‘x’ is no less than [0.8], i.e. vLayers·Qm·f ≥ [0.8].
Before discussing the foreseen impact to UE capabilities due to Rel-18 eRedCap, we suggest for RAN2 to confirm understanding on the latest agreement from RAN plenary.
[bookmark: _Toc131685144][bookmark: _Toc131685226][bookmark: _Toc131685245][bookmark: _Toc131703454][bookmark: _Toc131713228]Rel-18 eRedCap UE is characterized by a reduction of its peak data rate. For this, RAN1 considers different value ‘x’ in relation to the fomula “vLayers·Qm·f ≥ x”, i.e., for Baseband Bandwidth reduction (i.e., Rel-18 eRedCap BW3/PR3 + PR1), ‘x’ may be [3 or 3.2] and for normal BW (i.e. Rel-18 eRedCap 20MHz + PR1), ‘x’ may be [0.8]. 
Proposal 1. [bookmark: _Ref131681200][bookmark: _Toc131685157][bookmark: _Toc131685198][bookmark: _Toc131685212][bookmark: _Toc131703461][bookmark: _Toc131703839][bookmark: _Toc131703871][bookmark: _Toc131713235][To confirm the following understanding from RAN1/RAN plenary agreements] Rel-18 eRedCap UE is supported only in FR1, reduces UE’s peak data rate to 10 Mbps and can operate with normal maximum UE bandwidth (i.e. 20 MHz) or with Baseband Bandwidth Reduction (i.e. reduction to 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for unicast PDSCH/PUSCH). 


Rel-17 RedCap capabilities applicable to Rel-18 eRedCap
Rel-18 WID [1] captures that existing UE capability framework is used, and changes to capability signalling are specified only if necessary (i.e., by default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified). In addition, note 3 of RAN plenary agreement (related part highlighted in pink above) confirms this as it explains that all functionality is common except the reduction on the PRB processing condition and the change on “vLayers·Qm·f”. I.e., “Rel-18 eRedCap 20MHz + PR1” would have the common set of features supported by “Rel-18 eRedCap BW3/PR3 + PR1”. 
[bookmark: _Toc131685145][bookmark: _Toc131685227][bookmark: _Toc131685246][bookmark: _Toc131703455][bookmark: _Toc131713229]RAN plenary confirmed that Rel-18 eRedCap BW3/PR3 + PR1 and Rel-18 eRedCap 20MHz + PR1 have exact same features/functionalities except the reduction on the PRB processing condition and the actual change of threshold for “vLayers·Qm·f”. 
[bookmark: _Toc131685146][bookmark: _Toc131685228][bookmark: _Toc131685247][bookmark: _Toc131703456][bookmark: _Toc131713230]Rel-18 eRedCap WID explicitly states that by default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable to rel-18 eRedCap UEs unless otherwise specified
This section discusses whether there is any Rel-17 RedCap feature that should not be applicable to Rel-18 RedCap UEs considering the characteristics already explained.

RAN2 feature list defined for Rel-17 RedCap is summarized below:
	Feature group
	Components
	Field name in TS 38.331
	Parent IE in TS 38.331

	Support 16 DRBs
	Defines whether the RedCap UE supports 16 DRBs as specified in TS 38.331 [2].
	supportOf16DRB-RedCap-r17
	RedCapParameters-r17

	Support 18 bit length of PDCP sequence number
	Defines whether the RedCap UE supports 18 bit length of PDCP sequence number as specified in TS 38.331 [2].
	longSN-RedCap-r17                   
	PDCP-Parameters 

	Support AM DRB with 18 bit length of RLC sequence number
	Defines whether the RedCap UE supports AM DRB with 18 bit length of RLC sequence number as specified in TS 38.331 [2].
	am-WithLongSN-RedCap-r17        
	RLC-Parameters 

	Support of RRM relaxation in RRC_CONNECTED
	Defines whether the RedCap UE supports Rel-17 relaxed RRM measurements in RRC_CONNECTED as specified in TS 38.331 [2].
	rrm-RelaxationRRC-ConnectedRedCap-r17
	MeasAndMobParametersCommon


At this point, there is no reason why Rel-18 RedCap UE cannot share the same RAN2 centric features defined for Rel-17 RedCap UEs.
[bookmark: _Toc131685147][bookmark: _Toc131685229][bookmark: _Toc131685248][bookmark: _Toc131703457][bookmark: _Toc131713231]It seems reasonable to extend the support of RAN2-centric features defined for Rel-17 RedCap UE capabilities to Rel-18 RedCap UEs.
RAN1 feature list defined for Rel-17 RedCap is summarized below:
	Feature group
	Components
	Field name TS 38.331
	Parent IE TS 38.331

	RedCap UE
	1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. Maximum FR2 RedCap UE bandwidth is 100 MHz.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap UEs
- It includes CSS/CORESET for random access
- For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
- For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
6. 1 UE-specific RRC configured DL BWP per carrier
7. 1 UE-specific RRC configured UL BWP per carrier
8. RRC reconfiguration of any parameters related to BWP
9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP
11. Early indication of RedCap UE in Msg.3/MsgA [part of RAN2 mandatory features]
	supportOfRedCap-r17
	RedCapParameters-r17

	RRC-configured DL BWP without CD-SSB or NCD-SSB
	RRC-configured DL BWP without CD-SSB or NCD-SSB

	bwp-WithoutCD-SSB-OrNCD-SSB-RedCap-r17
	BandNR

	Half-duplex FDD operation type A for RedCap UE
	1. Half-duplex FDD operation (instead of full-duplex FDD operation) type A for RedCap UE
	halfDuplexFDD-TypeA-RedCap-r17
	BandNR



For Rel-17 RedCap UE, the maximum bandwidth is 20 MHz for FR 1 (which is mandatory for Rel-17 RedCap UE), however all characteristics of supportOfRedCap-r17 are not always applicable for any Rel-18 RedCap UE considering the optional support of BB Bandwidth reduction as explained. Above table also includes reference to early indication of Rel-17 RedCap UE in Msg.3/MsgA even though strictly speaking is a RAN2 mandatory feature (i.e., no capability signaling is defined for it). For RAN1 centric feature, RAN2 asks for RAN1 input. 
Proposal 2. [bookmark: _Toc131685158][bookmark: _Toc131685199][bookmark: _Toc131685213][bookmark: _Toc131703462][bookmark: _Toc131703840][bookmark: _Toc131703872][bookmark: _Toc131713236][To confirm the following understanding from WID/RAN plenary agreements] Any Rel-18 eRedCap UEs share the same characteristics as a Rel-17 RedCap UE except explicitly capture:
Proposal 2.1. [bookmark: _Toc131685159][bookmark: _Toc131685200][bookmark: _Toc131685214][bookmark: _Toc131703463][bookmark: _Toc131703841][bookmark: _Toc131703873][bookmark: _Toc131713237]A Rel-18 eRedCap UE also supports all RAN2-centric Rel-17 RedCap UE capabilities in the same manner (i.e., supportOf16DRB-RedCap-r17, longSN-RedCap-r17, am-WithLongSN-RedCap-r17, rrm-RelaxationRRC-ConnectedRedCap-r17).
Proposal 2.2. [bookmark: _Toc131685160][bookmark: _Toc131685201][bookmark: _Toc131685215][bookmark: _Toc131703464][bookmark: _Toc131703842][bookmark: _Toc131703874][bookmark: _Toc131713238]A Rel-18 eRedCap UE supports all RAN1-centric features (which include bwp-WithoutCD-SSB-OrNCD-SSB-RedCap-r17, halfDuplexFDD-TypeA-RedCap-r17) except for BB Bandwidth information defined as part of 28-1 feature (i.e., supportOfRedCap-r17). Send an LS to RAN1 informing on RAN2 agreement based on WID and asking for input, if any, on applicable features for Rel-18 eRedCap UE.


Rel-18 eRedCap new capabilities
This section discusses the new UE capabilities required for Rel-18 eRedCap UEs considering the characteristics already explained in previous section, and without addressing impacts, if any, to RedCap definition (which is discussed in next section of this document).
Considering 20Mhz in FR1 is not mandatory for Rel-18 eRedCap UEs, but mandatory for Rel-17 RedCap UEs, the network needs to distinguish whether a UE is a Rel-18 eRedCap UE or not. Therefore, Rel-18 eRedCap UEs shall not indicate the support of  supportOfRedCap-r17 otherwise legacy network (Rel-17 gNB) will treat Rel-18 eRedCap UEs as Rel-17 RedCap UEs even if we introduce new Rel-18 BB and peak data rate capability.  
One new UE capability needs to identify Rel-18 eRedCap UEs (referred for this discussion as supportOfERedCap-r18) which is characterized as follows:
(A) Operates only in FR1
(B) Supports reduced peak data rate to 10 Mbps.  For this, RAN1 is discussing different values of ‘x’ (in relation to “vLayers·Qm·f ≥ x”) in order to allow the reduction of UE’s peak data rate for UEs with different BB bandwidth (reduced vs normal).
· The value ‘x’ is considered as [0.8] for Rel-18 eRedCap UE capable of 20MHz + PR1, and [3 or 3.2] for Rel-18 eRedCap UE capable of 20MHz + PR1). 
· NOTE: This description assumes that the value ‘x’ is defined as part of this capability (i.e., as part of supportOfERedCap-r18). Even though it is not strictly necessary, companies might prefer to defining this via its new specific capability (e.g., reducedDataRate-r18); if so, this reducedDataRate-r18 capability would be defined as conditional mandatory for any UE supporting supportOfERedCap-r18.
(C) Support the same features as a Rel-17 RedCap UE except for BB Bandwidth information defined as part of 28-1 feature (i.e., supportOfRedCap-r17). Note: RAN1 confirmation and/or inputs required.
[bookmark: _Hlk131683025]Another new UE capability needs to identify UEs supporting baseband bandwidth reduction, i.e., 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for unicast in PUSCH and PDSCH, (referred for this discussion as reducedBB-BW-r18). Absent of this capability means that if UE indicates supportOfERedCap-r18, this UE supports 20MHz (i.e. x value of [0.8]). This reducedBB-BW-r18 is an optional capability only if UE also indicate its support of Rel-18 eRedCap (supportOfERedCap-r18) with x value of [3 or 3.2].
[bookmark: _Toc131703458][bookmark: _Toc131713232][bookmark: _Toc131685148][bookmark: _Toc131685230][bookmark: _Toc131685249]Network needs to differentiate REl-17 RedCap UEs from Rel-18 eRedCap as maximum Bandwidth of 20MHz in FR1 is now not mandatory.
[bookmark: _Toc131703459][bookmark: _Toc131713233]The new capability (i.e., supportOfERedCap-r18) that indicates the support of Rel-18 eRedCap UEs can directly include the description of the value ‘x’ is defined as part of this capability. Alternatively, a different/new capability (i.e., reducedDataRate-r18) can be defined to indicate the peak data rate reduction, in which case this reducedDataRate-r18 would need to be defined as conditional mandatory to UEs supporting supportOfERedCap-r18. 
Proposal 3. [bookmark: _Toc131703465][bookmark: _Toc131703843][bookmark: _Toc131703875][bookmark: _Toc131685161][bookmark: _Toc131685202][bookmark: _Toc131685216][bookmark: _Toc131703466][bookmark: _Toc131703844][bookmark: _Toc131703876][bookmark: _Toc131713239]New capability (i.e., supportOfERedCap-r18) is defined to identify Rel-18 eRedCap UEs defined as follows: (A) operates only in FR1, (B) supports reduced peak data rate to 10 Mbps by setting ‘x’ value of “vLayers·Qm·f ≥ x” to [0.8] by default, or [3 or 3.2] if UE also supports reducedBB-BW-r18, and (C) supports the same features as a Rel-17 RedCap UE except for BB Bandwidth information defined as part of 28-1 feature (i.e., supportOfRedCap-r17).
Proposal 4. [bookmark: _Toc131685162][bookmark: _Toc131685203][bookmark: _Toc131685217][bookmark: _Toc131703467][bookmark: _Toc131703845][bookmark: _Toc131703877][bookmark: _Toc131713240][bookmark: _Hlk131684764]New capability (i.e., reducedBB-BW-r18) is defined to identify UEs supporting baseband bandwidth reduction, i.e., 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for unicast in PUSCH and PDSCH. Absent of this capability means that if UE indicates supportOfERedCap-18, this UE supports 20MHz (i.e. x value of [0.8]). This reducedBB-BW-r18 is an optional capability only if UE also supports supportOfERedCap-r18 with x value of [3 or 3.2].

Definition of Rel-18 eRedCap in TS 38.306
The guidance from the WID objectives [1] was that companies “aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction”. TS 38.306 currently includes the following definition of Rel-17 RedCap:
4.2.21.1	Definition of RedCap UE
RedCap UE is the UE with reduced capability:
-	The maximum bandwidth is 20 MHz for FR1, and is 100 MHz for FR2. UE features and corresponding capabilities related to UE bandwidths wider than 20 MHz in FR1 or wider than 100 MHz in FR2 are not supported by RedCap UEs;
-	The maximum mandatory supported DRB number is 8;
-	The mandatory supported PDCP SN length is 12 bits while 18 bits being optional;
-	The mandatory supported RLC AM SN length is 12 bits while 18 bits being optional;
-	For FR1, 1 DL MIMO layer if 1 Rx branch is supported, and 2 DL MIMO layers if 2 Rx branches are supported; for FR2, either 1 or 2 DL MIMO layers can be supported, while 2 Rx branches are always supported. For FR1 and FR2, UE features and §corresponding capabilities related to more than 2 UE Rx branches or more than 2 DL MIMO layers, as well as UE features and capabilities related to more than 1 UE Tx branch or more than 1 UL MIMO layer are not supported by RedCap UEs;
-	CA, MR-DC, DAPS, CPAC and IAB (i.e., the RedCap UE is not expected to act as IAB node) related UE features and corresponding capabilities are not supported by RedCap UEs. All other feature groups or components of the feature groups as captured in TR 38.822 [24] as well as capabilities specified in this specification remain applicable for RedCap UEs same as non-RedCap UEs, unless indicated otherwise.
RAN2 would need to discuss whether Rel-18 eRedCap are included inside of legacy RedCap definition or a new one is preferable.
Proposal 5. [bookmark: _Toc131685163][bookmark: _Toc131685204][bookmark: _Toc131685218][bookmark: _Toc131703468][bookmark: _Toc131703846][bookmark: _Toc131703878][bookmark: _Toc131713241]To discuss whether Rel-18 eRedCap are defined option (a) as part of legacy RedCap definition in §4.2.21.1 of TS 38.306 or option (b) as a new type/definition e.g, referred as eRedCap.

Maximum peak data rate reduction – foreseen impact
Considering above agreements in RAN plenary and RAN1, RAN2 could confirm the specification impact to TS 38.306/38.331 from highlighted points above in yellow. I.e., Rel-18 RedCap UE will have reduced its peak data rate reduction to 10 Mbps for DL and UL.
For further reference on RAN1 ongoing discussion, the intention is to find a proper product X equal to (vLayers·Qm·f) that allows us to get 10Mbps peak data rate. I.e. a Rel-18 RedCap UE would need a combination of (layer, modulation, scaling factor) that allows obtaining the target 10Mbps. For example, the proper product of (layer, modulation, scaling factor) will be 3 or 3.4 and how to obtain [3] is not are critical, one possible example can be (one layer, 16qam, scaling factor 0.75) to get product of 3. Current discussion assumes that RAN1 will use this value ‘x’ as part of the capability related information to identify Rel-18 eRedCap UEs, however it is also possible that RAN1 decides to define different capability for each key parameter (or combination of values for different of the key parameters) used to determined ‘x’ in order to get the reduction on the peak data rate. If so, these parameters may be maximum number of supported layers (vLayers), maximum supported modulation order (Qm), and PRB/TBS restriction. This document has not used this approach as current RAN1 agreements are only in relation to ‘x’ so far.
[bookmark: _Toc131685149][bookmark: _Toc131685231][bookmark: _Toc131685250][bookmark: _Toc131703460][bookmark: _Toc131713234]Rel-18 RedCap UE would indicate a combination of (layer, modulation, scaling factor) that allows obtaining the target 10Mbps and no smaller than X (for vLayers·Qm·f ≥ X) by using existing capability signaling (i.e., there is no impact to UE capability signaling associated with layer, modulation order and scaling factor). 
To enable this reduction of the data rate, RAN1 is discussing to relax the value of X in vLayers·Qm·f ≥ X. From RAN2 point of view, this would require an update to section 4 on “Supported max data rate for DL/UL” in TS 38.306. For example, as shown below:
For single carrier NR SA operation, the UE (except a UE supporting supportOfERedCap-r18) shall support a data rate for the carrier that is no smaller than the data rate computed using the above formula, with  and component  is no smaller than 4. For UE supporting supportOfERedCap-r18 in single carrier NR SA operation, the UE shall support a data rate for the carrier that is no smaller than the data rate computed using the above formula, with  and component  is no smaller than [0.8] by default or [3 or 3.2] if UE also supports reducedBB-BW-r18. 
NOTE 3: As an example, the value 4 in the component above can correspond to ,  and .
Even though RAN1 has still not concluded on the exact value(s) X, RAN2 already can agree that this section of TS 38.306 would require a corresponding update due to the relaxation of the formula.  
Proposal 6. [bookmark: _Toc131685164][bookmark: _Toc131685205][bookmark: _Toc131685219][bookmark: _Toc131703469][bookmark: _Toc131703847][bookmark: _Toc131703879][bookmark: _Toc131713242]Section 4 on “Supported max data rate for DL/UL” in TS 38.306 needs to be updated to include RAN1 final agreement on the new value(s) of X for which the legacy constraint “vLayers·Qm·f ≥ 4” is relaxed (i.e., vLayers·Qm·f ≥ X) to get 10 Mbps peak data rate. Wait for RAN1 conclusion before RAN2 drafts corresponding TP.


1. Conclusion
The observations captured are the following:
Observation 1.	Rel-18 eRedCap UE is characterized by a reduction of its peak data rate. For this, RAN1 considers different value ‘x’ in relation to the fomula “vLayers·Qm·f ≥ x”, i.e., for Baseband Bandwidth reduction (i.e., Rel-18 eRedCap BW3/PR3 + PR1), ‘x’ may be [3 or 3.2] and for normal BW (i.e. Rel-18 eRedCap 20MHz + PR1), ‘x’ may be [0.8].
Observation 2.	RAN plenary confirmed that Rel-18 eRedCap BW3/PR3 + PR1 and Rel-18 eRedCap 20MHz + PR1 have exact same features/functionalities except the reduction on the PRB processing condition and the actual change of threshold for “vLayers·Qm·f”.
Observation 3.	Rel-18 eRedCap WID explicitly states that by default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable to rel-18 eRedCap UEs unless otherwise specified
Observation 4.	It seems reasonable to extend the support of RAN2-centric features defined for Rel-17 RedCap UE capabilities to Rel-18 RedCap UEs.
Observation 5.	Network needs to differentiate REl-17 RedCap UEs from Rel-18 eRedCap as maximum Bandwidth of 20MHz in FR1 is now not mandatory.
Observation 6.	The new capability (i.e., supportOfERedCap-r18) that indicates the support of Rel-18 eRedCap UEs can directly include the description of the value ‘x’ is defined as part of this capability. Alternatively, a different/new capability (i.e., reducedDataRate-r18) can be defined to indicate the peak data rate reduction, in which case this reducedDataRate-r18 would need to be defined as conditional mandatory to UEs supporting supportOfERedCap-r18.
Observation 7.	Rel-18 RedCap UE would indicate a combination of (layer, modulation, scaling factor) that allows obtaining the target 10Mbps and no smaller than X (for vLayers·Qm·f ≥ X) by using existing capability signaling (i.e., there is no impact to UE capability signaling associated with layer, modulation order and scaling factor).
The proposals captured are the following:
RAN plenary agreement – update and RAN2 implications
Proposal 1.	[To confirm the following understanding from RAN1/RAN plenary agreements] Rel-18 eRedCap UE is supported only in FR1, reduces UE’s peak data rate to 10 Mbps and can operate with normal maximum UE bandwidth (i.e. 20 MHz) or with Baseband Bandwidth Reduction (i.e. reduction to 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for unicast PDSCH/PUSCH).
Rel-17 RedCap capabilities applicable to Rel-18 eRedCap
Proposal 2.	[To confirm the following understanding from WID/RAN plenary agreements] Any Rel-18 eRedCap UEs share the same characteristics as a Rel-17 RedCap UE except explicitly capture:
Proposal 2.1.	A Rel-18 eRedCap UE also supports all RAN2-centric Rel-17 RedCap UE capabilities in the same manner (i.e., supportOf16DRB-RedCap-r17, longSN-RedCap-r17, am-WithLongSN-RedCap-r17, rrm-RelaxationRRC-ConnectedRedCap-r17).
Proposal 2.2.	A Rel-18 eRedCap UE supports all RAN1-centric features (which include bwp-WithoutCD-SSB-OrNCD-SSB-RedCap-r17, halfDuplexFDD-TypeA-RedCap-r17) except for BB Bandwidth information defined as part of 28-1 feature (i.e., supportOfRedCap-r17). Send an LS to RAN1 informing on RAN2 agreement based on WID and asking for input, if any, on applicable features for Rel-18 eRedCap UE.
Rel-18 eRedCap new capabilities
Proposal 3.	New capability (i.e., supportOfERedCap-r18) is defined to identify Rel-18 eRedCap UEs defined as follows: (A) operates only in FR1, (B) supports reduced peak data rate to 10 Mbps by setting ‘x’ value of “vLayers·Qm·f ≥ x” to [0.8] by default, or [3 or 3.2] if UE also supports reducedBB-BW-r18, and (C) supports the same features as a Rel-17 RedCap UE except for BB Bandwidth information defined as part of 28-1 feature (i.e., supportOfRedCap-r17).
Proposal 4.	New capability (i.e., reducedBB-BW-r18) is defined to identify UEs supporting baseband bandwidth reduction, i.e., 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for unicast in PUSCH and PDSCH. Absent of this capability means that if UE indicates supportOfERedCap-18, this UE supports 20MHz (i.e. x value of [0.8]). This reducedBB-BW-r18 is an optional capability only if UE also supports supportOfERedCap-r18 with x value of [3 or 3.2].

Definition  of Rel-18 eRedCap in TS 38.306
Proposal 5.	To discuss whether Rel-18 eRedCap are defined option (a) as part of legacy RedCap definition in §4.2.21.1 of TS 38.306 or option (b) as a new type/definition e.g, referred as eRedCap.
Maximum peak data rate reduction – foreseen impact
Proposal 6.	Section 4 on “Supported max data rate for DL/UL” in TS 38.306 needs to be updated to include RAN1 final agreement on the new value(s) of X for which the legacy constraint “vLayers·Qm·f ≥ 4” is relaxed (i.e., vLayers·Qm·f ≥ X) to get 10 Mbps peak data rate. Wait for RAN1 conclusion before RAN2 drafts corresponding TP.
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4. Summary on RAN1 agreements relevant for RAN2 discussion
The following summarizes RAN1 agreements to help during RAN2 discussion (marking in purple the latest agreements made in RAN1#112):
· R18 RedCap UE need to still receive (i.e. store) 20MHz (i.e. RF is not reduced) and only the max. number of PRBs to decode/transmit per slot is reduced
· R18 RedCap UE can share same/separate initial BWP specific to R17 RedCap UEs.
· No conclusion on need to support separate initial BWP specific to R18 RedCap UEs 
· Post-FFS buffer size is still 20MHz for both broadcast/unicast (same as legacy)
· For PUSCH (unicast) and PDSCH (unicast/broadcast), the maximum number of PRBs that the UE can decode per slot is reduced:
· for 15kHz - To 25 PRB per slot (or also per hop for PUSCH) 
· for 30kHz - To 12 per slot (or also per hop for PUSCH). 
· Depending on the PHY channel (further details in next sections)
· [bookmark: _Hlk126702368]Network might be allowed to provide more number of PRBs (#PRBs) than the maximum number of PRBs (max_#PRBs) that the UE can process per slot
· When network provides #PRBs > max_#PRBs, the understanding is that UE’s time to decode is relaxed.    NOTE-3: FFS whether this time is or not specified for each case
· The different PRBs per slow might be allowed only continuous or also distributed (i.e., no contiguous) depending on the specific case
· Mode of operations on the BW used by the #PRBs allocated to the UE in a slot (or hope for PUSCH)
· Mode A) BW occupied by the #PRBs in one slot can be larger than 5MHz (same as in legacy, i.e., the total #PRBs in one slot can be larger than the max_#PRB)
(1) SIB1 and Other System Information (OSI)
· Legacy SIB(s) can be used
(2) Paging BW
(3) RAR
· If time between RAR reception and Msg3 transmission is more than [NT,1 + NT,2 + 0.5 + X ms]
· UE can receive RAR and transmits Msg3
· X = [0.5/0.25 or 1/0.5 or 2/1] ms for 15/30kHz SCS
· Note: Single Value pair for X is to be selected for SCSs by RAN1
· Else,
· UE behavior is up to implementation
· NOTE-6: if Early Indication (EI) in Msg1 is used to differentiate R18 RedCap UE, network can avoid this scenario
· Mode B) BW occupied by the #PRBs in one slot can be larger than 5MHz but the total #PRBs in one slot is smaller or equal to max_#PRBs (therefore, those PRBs can be non-contiguous, i.e., distributed)
(4) PDSCH (unicast)
· Mode C) BW occupied by the #PRBs in one slot is smaller or equal to 5MHz
(5) Msg.3/MsgA;
(6) PUSCH (unicast) 
· There is no relaxation on the the requirements for simultaneous reception of two broadcast PDSCH transmissions for SIB1/OSI/paging/RAR


