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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1 #112 meeting, following agreements were made for UE complexity reduction [1]:
	Initial BWP

Conclusion:
There is no consensus to continue discussion on “whether additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs is allowed to be configured by the SIB in the cell”.

Number of PRBs

Agreement:
For UE BB bandwidth reduction, for PUSCH, select the following option for the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (for both unicast and broadcast), select the following option for the maximum number of PRBs that the UE can process per slot:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
Note: No intention to change the RAN4 RF specifications about maximum transmission PRB number

Paging bandwidth

Agreement:
Update the agreement for PDSCH paging with the clarification as follows:
· From RAN1 perspective, for UE BB complexity reduction, for paging channel (PDSCH) to Rel-18 RedCap UEs, allow the scheduling of paging channel to be larger than 5 MHz (as in legacy operation). The scheduling of paging PDSCH is allowed to be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.


RAR bandwidth and Msg3 transmission time

Agreement:
For the earlier RAN1 agreement achieved in RAN1#111 as following,
	For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot.
· [bookmark: _Hlk130821165]When the scheduling of RAR PDSCH is within the maximum number of unicast PRBs that the UE can process per slot, the legacy time between RAR reception and Msg3 transmission (not smaller than NT,1 + NT,2 + 0.5 ms) is applied.
· When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot,
· The UE receives the RAR and correspondingly transmits Msg3 if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms.
· FFS: value(s) of X
· Otherwise, the UE behavior is up to the UE implementation.
· Note: it does not mean early indication is needed
· Note: it will not be used as example for unicast PDSCH



For the “FFS: value(s) of X”
· [bookmark: _Hlk130823686][bookmark: _Hlk130822402]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 selected for SCSs


MsgA bandwidth

Agreement:
For UE BB complexity reduction, a UE is not expected to perform 2-step RACH with a MsgA PUSCH resource spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.


Msg4 bandwidth

Working assumption:
· For UE BB complexity reduction, a UE is able to receive a Msg4 PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
· The UE is not required to process a Msg4 PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.


Simultaneous reception

Conclusion:
For UE BB complexity reduction, there is no need to relax the requirements on simultaneous reception of two broadcast PDSCH transmissions for SIB1/OSI/paging/RAR.

UE peak data rate reduction

Agreement:
Revise the earlier agreement by removing the square brackets like this:
· The minimum DL peak rate target (for FD-FDD) is [10] Mbps based on peak data rate calculation according to 38.306.
· The same value for X is used for DL and UL

Agreement:
For the relaxed constraint X in the following earlier RAN1 agreement, down-select between X = 3 and X = 3.2.
	· UE peak data rate reduction is supported at least as an add-on to UE BB bandwidth reduction,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ X.
· FFS: the value of X







In addition, in RAN#99 meeting, following was endorsed for UE peak data reduction for the Rel-18 eRedCap devices [2]:
	[bookmark: _Hlk131336248][bookmark: _Hlk130890307][bookmark: _Hlk130894054]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.
[bookmark: _Hlk130890377]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


In this contribution, we provide our views on the remaining issues for UE BB bandwidth reduction, separate initial BWP, UE peak data reduction and early indication(s) for Rel-18 RedCap UE. 

2. UE BB bandwidth reduction 
About UE bandwidth reduction to 5MHz, remaining issues are about the timeline a.k.a X determination between RAR reception and Msg3 transmission when resource allocation for RAR is larger than 25 or 12 PRBs for 15 or 30KHz SCS, resource allocation for Msg4 and MsgB, for UL SRS, simultaneous reception of FDMed broadcast PDSCH and unicast PDSCH and separate initial DL/UL BWP for Rel-18 eRedCap UEs. 
Random access timeline 
Based on the agreements, a single value pair for X should be down-selected from [0.5/0.25 or 1/0.5 or 2/1] ms for 15/30kHz SCS. During the discussion in the last meeting, some companies prefer to have a larger value to accommodate to all UE implementations, while some companies observed that the processing time dependent with the bandwidth size like channel estimation and demodulation only contribute small portion of the overall processing time, hence small values like half slot is sufficient to cover all the cases. 
In addition, when determining the X value, another point needs to be considered is the impact on the default PUSCH TDRA table. Currently, the actual Msg3 transmission timing is in slot n+k2+Δ, where n is the RAR PDSCH ending slot, k2 and Δ are provided in default TDRA table for PUSCH and additional SCS specific slot delay value in TS 38.214 as following. The larger X value is, the smaller number of row indices in the Table 6.1.2.1.1-2 can be used by the network. For X = [0.5/0.25 or 1/0.5 or 2/1] ms for 15/30kHz SCS, Table 1 summarizes the value(s) of k2 that can be used to meet the timeline requirement.
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Table 1: K2 values and row index satisfying the minimum processing timeline requirement for X = [0.5/0.25 or 1/0.5 or 2/1] ms for 15/30kHz SCS
	SCS
	X=0.5/0.25ms for 15/30KHz SCS
	X=0.5/0.25ms for 15/30KHz SCS
	X=0.5/0.25ms for 15/30KHz SCS

	
	NT,1 + NT,2 + 0.5 + X msec
	Δ
	k2
	NT,1 + NT,2 + 0.5 + X msec
	Δ
	k2
	NT,1 + NT,2 + 0.5 + X msec
	Δ
	k2

	15KHz
	Ceil [(14+10+7)/14] + 0.5 = 3.5 (slots)
	2
	k2≥1.5, (Useable row index: 8, 9, 10, 11, 12, 13, 15 and 16)
	Ceil [(14+10+7)/14] + 1 = 4 (slots)
	2
	k2≥2, (Useable row index: 8, 9, 10, 11, 12, 13, 15 and 16)
	Ceil [(14+10+7)/14] + 2 = 5 (slots)
	2
	k2≥3, (Useable row index: 11, 12, 13, 15 and 16)

	30KHz
	Ceil [(13+12+14)/14] + 0.5= 3.5(slots)
	3
	k2 ≥0.5, (Useable row index: 1~16)
	Ceil [(13+12+14)/14] + 1= 4 (slots)
	3
	k2 ≥1, (Useable row index: 1~16)
	Ceil [(13+12+14)/14] + 2= 5(slots)
	3
	k2 ≥2, (Useable row index: 8, 9, 10, 11, 12, 13, 15 and 16)



Observation 1: 
· When X = [0.5/0.25 or 1/0.5]ms for 15/30KHz SCS, the number of usable row index(es) in default PUSCH TDRA Table 6.1.2.1.1-2 in TS 38.214 is 8 (reduced half) for 15KHz SCS and 16 (no reduction) for 30KHz SCS. 
· When X= [2/1]ms for 15/30kHz SCS, the number of usable row index(es) in default PUSCH TDRA Table 6.1.2.1.1-2 in TS 38.214 is 5 for 15KHz SCS and 8 for 30KHz SCS. 
From our perspective, to relax the NW side restrictions on the usable row indexes in the default TDRA table, we are fine with either [0.5/0.25]ms or [1/0.5]ms for 15/30KHz SCS and slightly prefer the small value X=0.5/0.25ms for 15/30kHz SCS.
Proposal 1: When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the Rel-18 eRedCap UE can process per slot, the UE transmits Msg3 if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms, where X =0.5 for 15KHz SCS, 0.25ms for 30KHz SCS. 
As briefly mentioned in the last meeting [3], above X value should also be applied to time between the fallbackRAR and Msg3 transmission.
Proposal 2: When the scheduling of fallbackRAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot,
· The UE receives the fallbackRAR PDSCH and correspondingly transmits Msg3 if the TDRA for Msg3 in UL grant in fallbackRAR indicates that the time between fallbackRAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms.
· X is the same value pair as selected for 4-step RACH 
· Otherwise, the UE behavior is up to the UE implementation.

Msg4/MsgB PDSCH Bandwidth
IN RAN1#112 meeting, one working assumption was made for Msg4 bandwidth. We propose to confirm the WA and apply the same agreements to MsgB PDSCH.
Proposal 3: confirm following working assumption:
· For UE BB complexity reduction, a UE is able to receive a Msg4 PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
· The UE is not required to process a Msg4 PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.

Proposal 4: For UE BB complexity reduction, a UE is able to receive a MsgB PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
· The UE is not required to process a MsgB PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.

SRS bandwidth
Based on the WID [4] that “The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth”, SRS transmission bandwidth should be allowed to use a BWP of up to 20MHz. 
Proposal 5: For Rel-18 RedCap UEs, the SRS are allowed to use a BWP up to 20MHz bandwidth. 
Simultaneous receptions of DL shared channels
In the last meeting, one conclusion was made for Rel-18 RedCap UE reception of two braodcast PDSCH transmissions. For simultaneous reception of a unicast channel and a broadcast channel, following was specified in 38.214 clause 5.1:
	On a frequency range 1 cell, the UE shall be able to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI that partially or fully overlap in time in non-overlapping PRBs, unless the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI requires Capability 2 processing time according to clause 5.3 in which case the UE may skip decoding of the scheduled PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI. 
On a frequency range 2 cell, the UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if in the same cell, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI partially or fully overlap in time.
The UE is expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI during a process of autonomous SI acquisition.



For Rel-18 eRedCap UE in RRC_CONNECTED mode on a frequency range 1 cell, in case the unicast PDSCH and the PDSCH scheduled with SI-RNTI that partially or fully overlap in time in non-overlapping PRBs and the total number of the non-overlapping PRBs for the two PDSCHs are larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS, we think some specification update is necessary for handling such case, following two options can be considered. 
· Option 1: define decoding priority, for example 
· If it is defined that UE should prioritize decoding the PDSCH scheduled with SI-RNTI and the UE may skip decoding PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and transmits NACK for the skipped unicast PDSCH.
· If it is defined that UE should prioritize decoding the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI, then the UE may skip decoding the PDSCH scheduled with SI-RNTI. The SI update can be transmitted by dedicated signaling.   
· [bookmark: _Hlk122611291]Option 2: similar as UE behavior on frequency range 2 cell that a Rel-18 RedCap UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if in the same cell, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI partially or fully overlap in time.
Option 2 puts some scheduling restrictions at the NW side while simplifies UE behavior compared to Option 1. 
Proposal 6: For Rel-18 eRedCap UE in RRC_CONNECTED mode, when the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and another PDSCH scheduled with SI-RNTI partially or fully overlap in time in non-overlapping PRBs during a process of P-RNTI triggered SI acquisition, 
· If the total number of the non-overlapping PRBs for the two PDSCH is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS, the UE shall be able to decode two PDSCHs.
· Otherwise, following options can be down-selected
· Option 1-1: the UE shall prioritize decoding the PDSCH scheduled with SI-RNTI and the UE may skip decoding PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and transmits NACK for the skipped unicast PDSCH.
· Option 1-2: the UE shall prioritize decoding the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and may skip the PDSCH scheduled with SI-RNTI.
· Option 2: error case that the UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if in the same cell, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI partially or fully overlap in time.

3. UE peak data rate reduction
Based on the RAN#99 meeting, 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, hence X and Y should be decided jointly. 
Based on agreements made in the last RAN1 meeting, X should be down-selected between X = 3 and X = 3.2. Then for Rel-18 eRedCap UE capable of BW3/PR3 + PR1, followings are observed: 
· If X=3.2, the DL/UL peak data rate can be achieved for 15KHz SCS is 10.7 Mbps/11.4Mbps, for 30KHz SCS is 10.3 Mbps/10.9 Mbps.
· If X=3, the DL/UL peak data rate can be achieved for 15KHz SCS is 10Mbps/10.7Mbps, for 30KHz SCS is 9.6 Mbps/10.3 Mbps.
Similarly, for Rel-18 eRedCap UE capable of 20MHz + PR1,
· If Y=1, the DL/UL peak data rate can be achieved for 15KHz SCS is 14.2 Mbps/15.2Mbps, for 30KHz SCS is 13.6 Mbps/14.6 Mbps.
· If Y=0.75, the DL/UL peak data rate can be achieved for 15KHz SCS is 10.6Mbps/11.4Mbps, for 30KHz SCS is 10.2 Mbps/10.9 Mbps.
To target the same peak data rate, i.e., 10Mbps, X should select 3.2 and Y should be determined as 0.75. 
Proposal 7:  
· For Rel-18 eRedCap UE capable of BW3/PR3 + PR1, the constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ 3.2.
· For Rel-18 eRedCap UE capable of 20MHz + PR1, the constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ 0.75.
4. Separate initial DL/UL BWP and Separate early indication 
For the separate initial DL/UL BWP, it was agreed that the Rel-18 RedCap UEs can share the same separate initial DL/UL BWP as the Rel-17 RedCap UEs for a cell supporting both Rel-17 and Rel-18 RedCap UEs [2]. In addition, it was also concluded that “There is no consensus to continue discussion on “whether additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs is allowed to be configured by the SIB in the cell”. However, it is still not clear whether to support the case that Rel-18 RedCap UEs can use a separate initial DL/UL BWP while Rel-17 RedCap UEs and non-RedCap UEs use the normal initial DL/UL BWP. 
Simialrly, for separate early indication, RAN2 agreed to introduce Msg3/MsgA PUSCH based early indication for Rel-18 eRedCap and RAN2 would wait for RAN1 progress to see if there is a need for a Msg1 early indication for eRedCap. In the last RAN1 meeting, there was some discussions related to the interaction between the separate initial BWP and separate early indication [3]. For example, if a separate initial BWP specific to Rel-18 RedCap UEs is supported and configured, then the early indication in Msg1 specific for Rel-18 RedCap UEs is naturally achieved. In the following, we provide our views on the necessity of the separate initial DL/UL BWP together with the separate initial early indication via Msg1/MsgA PRACH specific for Rel-18 eRedCap UEs. 
In previous RAN1 meetings, the main reasons for the separate initial DL/UL BWP and separate early indication via Msg1/MsgA PRACH specific for Rel-18 eRedCap UEs are about random access offloading and different scheduling e.g. timing and/or resource allocation for Rel-18 eRedCap UEs of BW3/PR3 compared to Rel-17 RedCap UEs. However, Rel-18 eRedCap UEs of BW3/PR3 can support 20MHz bandwidth for broadcast signals/channels and control channels. Besides, as discussed in section 2.1, the additional delay caused by X for random access is only one or half slot, and only happens when the resource allocation for RAR is larger than 25/12PRBs for 15/30KHz SCS. The impacts for Rel-17 RedCap UEs is marginal when sharing the same separate initial DL/UL BWP, same early indication via Msg.1 with Rel-18 eRedCap UEs of BW3/PR3. NW can either allocate the resource for RAR PDSCH not larger than 5MHz without additional delay or add one or half slot with scheduling larger resource for RAR PDSCH for both Rel-17 and Rel-18 RedCap UEs. In addition, the specification still allows that the NW schedule the larger resource for RAR PDSCH and without adding the additional Xms, and for such case, the behavior of Rel-18 eRedCap UE of BW3/PR3 is up to UE implementation. In fact, the NW side is already given sufficient flexibility. There are no strong motivations to have separate initial DL/UL BWP and separate early indication via Msg1/MsgA PRACH specific for Rel-18 eRedCap UEs. On the other hand, the introduced initial DL/UL BWP and separate early indication by MSG1 would introduce more overhead, make the gNB scheduling more complex and DL/UL resources more fragmented.  
In addition, RAN#99 endorsed that for the target 10Mbps peak data rate for Rel-18 eRedCap UE can be achieved by either “20MHz + PR1” or “BW3/PR3 + PR1” and the initial access procedure for Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 is the same. Considering the existence of the Rel-18 eRedCap UEs capable of “20MHz + PR1”, the necessity/motivation requiring the differentiation between Rel-17 RedCap and Rel-18 eRedCap UEs for the NW no longer exists.  
Proposal 8: 
· For a cell supporting both Rel-17 and Rel-18 RedCap UEs, support re-using the legacy Rel-17 configuration to configure the same separate initial DL/UL BWP for both Rel-17 and Rel-18 RedCap UEs.    
· For a cell supporting only Rel-18 RedCap UEs, support re-using the legacy Rel-17 configuration to configure a separate initial DL/UL BWP for Rel-18 RedCap UEs.    
Proposal 9: 
· For a cell supporting both Rel-17 and Rel-18 RedCap UEs, support re-using the legacy Rel-17 configuration to configure the same Msg1 early indication for both Rel-17 and Rel-18 RedCap UEs.
· For a cell supporting only Rel-18 RedCap UEs, support re-using the legacy Rel-17 configuration to configure a Msg1 early indication for Rel-18 RedCap UEs.
5. Rel-18 RedCap UE Type
The WID aims to define at most one Rel-18 RedCap UE type for further UE complexity reduction [4]. In RAN#99 meeting, during the discussion on the support of standalone PR1, i.e., “20MHz + PR1”, there seems common preference to use the peak data rate i.e., 10Mbps to define the Rel-18 RedCap UE type in order to minimize market fragmentation and simplify network support. Then, it actually implies that the standalone BW3/PR3, which leads to peak data rate higher than the 10Mbps (e.g. 13.4/12.8 Mbps for DL and 14.3/13.7 Mbps for UL with 15/30KHz SCS) should not be supported for Rel-18 RedCap UEs. We think it is helpful to clarify this point. 
[bookmark: _Ref129638292][bookmark: _Ref129295697]Proposal 10: Standalone UE BB bandwidth reduction (i.e., standalone BW3/PR3) is not supported. 
· UE BB bandwidth reduction is only supported together with UE peak rate reduction as “combined BW3/PR3+PR1.”
Similar as Rel-17 RedCap UE definition, following is proposed to be included in the Rel-18 RedCap UE capable of “20MHz+ PR1” and Rel-18 RedCap UE capable of “BW3/PR3 + PR1”, and Rel-18 RedCap UE shall indicate to support either “20MHz+ PR1” or “BW3/PR3 + PR1”.

Proposal 11: Following can be considered to be inlcuded in the basic FG for Rel-18 RedCap UEs capable of “20MHz+ PR1” and Rel-18 RedCap UE capable of “BW3/PR3 + PR1”. Rel-18 RedCap UE shall indicate to support either “20MHz+ PR1” or “BW3/PR3 + PR1”.  
	Feature Group
	FG X-1: Rel-18 RedCap UEs capable of “20MHz+ PR1”
	FG X-2: Rel-18 RedCap UE capable of “BW3/PR3 + PR1”

	Componets
	1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. The constraint of vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ 0.75.
3. Rel-17 early indication of Msg1, MsgA and Msg3 for random access
4. Rel-18 early indication of Msg3 specific Rel-18 RedCap for random access
5. Rel-17 configuration of 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
6. Rel-17 configuration of 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
7. 1 UE-specific RRC configured DL BWP per carrier
8. 1 UE-specific RRC configured UL BWP per carrier
9. RRC reconfiguration of any parameters related to BWP
10. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
11. NCD-SSB based measurements in RRC-configured DL BWP
	1. Maximum FR1 RedCap UE RF bandwidth is 20 MHz.
2. For PUSCH, the maximum number of PRBs that the UE can transmit per slot or per hop is 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
3. For PDSCH, the maximum number of PRBs that the UE can process per slot is 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS.
4. The constraint of vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ 3.2.
5. Rel-17 early indication of Msg1, MsgA and Msg3 for random access
6. Rel-18 early indication of Msg3 specific Rel-18 RedCap for random access
7. Rel-17 configuration of 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
8. Rel-17 configuration of 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
9. 1 UE-specific RRC configured DL BWP per carrier
10. 1 UE-specific RRC configured UL BWP per carrier
11. RRC reconfiguration of any parameters related to BWP
12. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
13. NCD-SSB based measurements in RRC-configured DL BWP




6. Conclusion
This contribution discusses complexity reduction features including UE BB bandwidth reduction, peak data rate reduction, separate initial BWP, early identification and one UE type for Rel-18 enhanced RedCap devices. The observation and proposals are summarized as following:

Observation 1: 
· When X = [0.5/0.25 or 1/0.5]ms for 15/30KHz SCS, the number of usable row index(es) in default PUSCH TDRA Table 6.1.2.1.1-2 in TS 38.214 is 8 (reduced half) for 15KHz SCS and 16 (no reduction) for 30KHz SCS. 
· When X= [2/1]ms for 15/30kHz SCS, the number of usable row index(es) in default PUSCH TDRA Table 6.1.2.1.1-2 in TS 38.214 is 5 for 15KHz SCS and 8 for 30KHz SCS. 
Proposals:
Proposal 1: When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the Rel-18 eRedCap UE can process per slot, the UE transmits Msg3 if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms, where X =0.5 for 15KHz SCS, 0.25ms for 30KHz SCS. 
Proposal 2: When the scheduling of fallbackRAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot,
· The UE receives the fallbackRAR PDSCH and correspondingly transmits Msg3 if the TDRA for Msg3 in UL grant in fallbackRAR indicates that the time between fallbackRAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms.
· X is the same value pair as selected for 4-step RACH 
· Otherwise, the UE behavior is up to the UE implementation.
Proposal 3: confirm following working assumption:
· For UE BB complexity reduction, a UE is able to receive a Msg4 PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
· The UE is not required to process a Msg4 PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.

Proposal 4: For UE BB complexity reduction, a UE is able to receive a MsgB PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
· The UE is not required to process a MsgB PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
Proposal 5: For Rel-18 RedCap UEs, the SRS are allowed to use a BWP up to 20MHz bandwidth. 
Proposal 6: For Rel-18 eRedCap UE in RRC_CONNECTED mode, when the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and another PDSCH scheduled with SI-RNTI partially or fully overlap in time in non-overlapping PRBs during a process of P-RNTI triggered SI acquisition, 
· If the total number of the non-overlapping PRBs for the two PDSCH is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS, the UE shall be able to decode two PDSCHs.
· Otherwise, following options can be down-selected
· Option 1-1: the UE shall prioritize decoding the PDSCH scheduled with SI-RNTI and the UE may skip decoding PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and transmits NACK for the skipped unicast PDSCH.
· Option 1-2: the UE shall prioritize decoding the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and may skip the PDSCH scheduled with SI-RNTI.
· Option 2: error case that the UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if in the same cell, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI partially or fully overlap in time.
Proposal 7:  
· For Rel-18 eRedCap UE capable of BW3/PR3 + PR1, the constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ 3.2.
· For Rel-18 eRedCap UE capable of 20MHz + PR1, the constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ 0.75.
Proposal 8: 
· For a cell supporting both Rel-17 and Rel-18 RedCap UEs, support re-using the legacy Rel-17 configuration to configure the same separate initial DL/UL BWP for both Rel-17 and Rel-18 RedCap UEs.    
· For a cell supporting only Rel-18 RedCap UEs, support re-using the legacy Rel-17 configuration to configure a separate initial DL/UL BWP for Rel-18 RedCap UEs.    
Proposal 9: 
· For a cell supporting both Rel-17 and Rel-18 RedCap UEs, support re-using the legacy Rel-17 configuration to configure the same Msg1 early indication for both Rel-17 and Rel-18 RedCap UEs.
· For a cell supporting only Rel-18 RedCap UEs, support re-using the legacy Rel-17 configuration to configure a Msg1 early indication for Rel-18 RedCap UEs.
Proposal 10: Standalone UE BB bandwidth reduction (i.e., standalone BW3/PR3) is not supported. 
· UE BB bandwidth reduction is only supported together with UE peak rate reduction as “combined BW3/PR3+PR1.”
Proposal 11: Following can be considered to be inlcuded in the basic FG for Rel-18 RedCap UEs capable of “20MHz+ PR1” and Rel-18 RedCap UE capable of “BW3/PR3 + PR1”. Rel-18 RedCap UE shall indicate to support either “20MHz+ PR1” or “BW3/PR3 + PR1”.  
	Feature Group
	FG X-1: Rel-18 RedCap UEs capable of “20MHz+ PR1”
	FG X-2: Rel-18 RedCap UE capable of “BW3/PR3 + PR1”

	Componets
	1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. The constraint of vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ 0.75.
3. Rel-17 early indication of Msg1, MsgA and Msg3 for random access
4. Rel-18 early indication of Msg3 specific Rel-18 RedCap for random access
5. Rel-17 configuration of separate initial UL BWP for RedCap UEs
a) It includes the configuration(s) needed for RedCap UE to perform random access
b) Enabling/disabling of frequency hopping for common PUCCH resources
6. Rel-17 configuration of separate initial DL BWP for RedCap UEs
a) It includes CSS/CORESET for random access
b) For separate initial DL BWP used for paging, CD-SSB is included
c) For separate initial DL BWP only used for RACH, SSB may or may not be included
d) For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
7. 1 UE-specific RRC configured DL BWP per carrier
8. 1 UE-specific RRC configured UL BWP per carrier
9. RRC reconfiguration of any parameters related to BWP
10. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
11. NCD-SSB based measurements in RRC-configured DL BWP
	1. Maximum FR1 RedCap UE RF bandwidth is 20 MHz.
2. For PUSCH, the maximum number of PRBs that the UE can transmit per slot or per hop is 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
3. For PDSCH, the maximum number of PRBs that the UE can process per slot is 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS.
4. The constraint of vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ 3.2.
5. Rel-17 early indication of Msg1, MsgA and Msg3 for random access
6. Rel-18 early indication of Msg3 specific Rel-18 RedCap for random access
7. Rel-17 configuration of separate initial UL BWP for RedCap UEs
a) It includes the configuration(s) needed for RedCap UE to perform random access
b) Enabling/disabling of frequency hopping for common PUCCH resources
8. Rel-17 configuration of separate initial DL BWP for RedCap UEs
a) It includes CSS/CORESET for random access
b) For separate initial DL BWP used for paging, CD-SSB is included
c) For separate initial DL BWP only used for RACH, SSB may or may not be included
d) For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
9. 1 UE-specific RRC configured DL BWP per carrier
10. 1 UE-specific RRC configured UL BWP per carrier
11. RRC reconfiguration of any parameters related to BWP
12. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
13. NCD-SSB based measurements in RRC-configured DL BWP
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Table 6.1.2.1.1-5: Definition of value 4

HPUSCH

OO |WN|=|O
N[N
SR o|& v





image1.png
Table 6.1.2.1.1-2: Default PUSCH time domain resource allocation A for normal CP

Row index PUSCH K2 S L
mapping type
1 Type A J 0 4
2 Type A J 0 2
3 Type A J 0 0
4 Type B J 2 0
5 Type B J 4 0
6 Type B J 4 8
7 Type B J 4 6
8 Type A Yaall 0 4
9 Type A J+1 0 2
10 Type A Yaall 0 0
11 Type A j*2 0 4
12 Type A j*2 0 2
13 Type A j*2 0 0
14 Type B Ji 8 6
15 Type A J+3 0 4
16 Type A A3 0 0
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Table 6.1.2.1.1-4: Definition of value j
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