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1. Introduction
A new WID on further NR RedCap UE complexity reduction (FS_NR_redcap_enh) was approved at the RAN#97-e meeting and revised at the RAN#98-e meeting [1]. The objectives of the WI are shown below.
	The objective is to specify support for the following enhancements: 
Power saving/energy efficiency enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2 and CT1 involvement
Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 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.
· Support additional separate early indication(s) [RAN1, RAN2]
· UE peak data rate reduction
· 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.
· 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.
Notes:
· The work defined as part of this WI is not to overlap with LPWA use cases.
· Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured.
· This WI considers all applicable duplex modes unless otherwise specified.
Check in RAN#99-e regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone



In this contribution, we discuss on further UE complexity reduction for Rel-18 eRedCap.


2. Discussion
In the following subsections, we provide the discussion for UE BB bandwidth reduction and UE peak rate reduction for further UE complexity reduction.


2.1. UE BB bandwidth reduction
2.1.1. Msg3 PUSCH TDRA specific to Rel-18 eRedCap

Analysis on available TDRA configuration of Msg3 PUSCH
At the RAN1#113 meeting, it was agreed to support X = 1/0.5 ms for 15/30 kHz SCS as following as for timeline relaxation between Msg2 and Msg3, i.e., NT,1 + NT,2 + 0.5 + X.
	Agreement:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
· When Msg1 indication for Rel-18 eRedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· When Msg1 indication for Rel-18 eRedCap UEs is not configured while Msg1 indication for Rel-17 RedCap UEs is configured, Rel-18 eRedCap UEs shall share the PRACH that is configured for Rel-17 RedCap UEs.
· Note: Rel-18 eRedCap UEs will be differentiated from Rel-17 RedCap UEs based on Msg3 of Rel-18 eRedCap UEs.
· Additional early indication in MsgA PRACH is not supported.



According to the current specification, NT,1 + NT,2 + 0.5 equals to 31/39 symbols for 15/30 kHz SCS respectively when dmrs-AdditionalPosition ≠ 'pos0' for legacy UEs. The processing time for RAR PDSCH reception and Msg3 PUSCH transmission preparation is expanded as NT,1 + NT,2 + 0.5 + 1/0.5 ms for 15/30 kHz SCS for Rel-18 eRedCap UEs, then the processing time for 15/30 kHz SCS each is 45/53 symbols.
As for Msg3 PUSCH scheduling by UL grant in RAR, the offset from RAR PDSCH reception slot n is n + K2 + , where K2 is indicated based on the default TDRA table for PUSCH (table6.1.2.1.1-2/6.1.2.1.1-4 in TS 38.214) or indicated via pusch-TimeDomainAllocationList in pusch-configuCommon if configured, and  is specified for each SCS (table 6.1.2.1.1-5 in TS 38.214). The time separation between RAR PDSCH and Msg3 PUSCH can be shortest when the PDSCH ends in the last symbol in the slot n and the PUSCH starts from very first symbol in the slot n + K2 + . For this case, the time separation would be K2 +  -1 slots which corresponds to K2 +1 slot for 15 kHz SCS and K2 +2 slots for 30 kHz SCS.

Table 6.1.2.1.1-2: Default PUSCH time domain resource allocation A for normal CP [3]
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Table 6.1.2.1.1-4: Definition of value j [3]
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Table 6.1.2.1.1-5: Definition of value Δ [3]
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Considering that this offset between RAR PDSCH and Msg3 PUSCH (i.e., K2 +1 for 15 kHz SCS and K2 +2 slots for 30 kHz SCS) needs to be larger than the UE processing time for Rel-18 eRedCap UEs (i.e., 45/53 symbols for 15/30 kHz SCS), the following TDRA configurations of Msg3 PUSCH are invalid;
· K2 = j and j+1 are not available for 15 kHz SCS for Rel-18 eRedCap UE.
· K2 = j is not available for 30 kHz SCS for Rel-18 eRedCap UE.

Observation 1: The following Msg3 PUSCH TDRA are not available for Rel-18 eRedCap UE
· K2 = j and j+1 are not available for 15 kHz SCS.
· K2 = j is not available for 30 kHz SCS.
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It was agreed not to introduce new default TDRA table or for Msg3 PUSCH. However, Msg3 PUSCH TDRA can be indicated based on the TDRA list which is configured by pusch-TimeDomainAllocationList in pusch-ConfigCommon and these RRC parameters specific to Rel-18 eRedCap can be considered so that NW can configure separate TDRA table for Msg3 PUSCH TDRA.
According to the current specification, pusch-ConfigCommon is configured in BWP-uplinkCommon which is associated with initial UL BWP. Therefore, if separate initial UL BWP is configured for RedCap/eRedCap, then pusch-ConfigCommon is configured separately for RedCap/eRedCap as well. However, it was agreed that Rel-17 RedCap and Rel-18 eRedCap UEs always share the initial UL BWP, and hence pusch-ConfigCommon is always shared as well. This means that the scheduling restriction in observation 1 is applied to not only to Rel-18 eRedCap but also to Rel-17 RedCap UEs. To avoid such restriction for Rel-17 RedCap UEs, pusch-ConfigCommon specific to Rel-18 eRedCap UEs is beneficial.
It should be noted that if pusch-TimeDomainAllocationList specific to Rel-18 eRedCap is configured, a Rel-18 eRedCap which supports only peak rate reduction (i.e., UE supports FG48-2) should refer this new RRC parameter to avoid TDRA misalignment while NW cannot distinguish UE supporting BB BW reduction and UE not supporting BB BW reduction via Msg1 early indication.

Proposal 1: Discuss whether to introduce pusch-ConfigCommon specific to Rel-18 eRedCap UEs.


2.1.2. Simultaneous reception of two PDSCHs
[bookmark: _Hlk101855471]At the previous RAN1# meetings, the following conclusions and agreements were made;
	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.
Conclusion:
For UE BB bandwidth reduction, for autonomous SI acquisition, the following paragraph in TS 38.214 clause 5.1 still applies:
· “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.”
· FFS: Msg4 PDSCH scheduled by TC-RNTI case
Agreement: 
· For UE BB complexity reduction, for RRC_IDLE and RRC_INACTIVE, there is no need to relax the requirements on simultaneous reception of two PDSCH transmissions for SIB1 / OSI / paging / RAR / Msg4 scheduled by TC-RNTI for the case when Msg4 PDSCH is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
· Note: This means that the following paragraph in TS 38.214 clause 5.1 still applies for the case when Msg4 PDSCH is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS:
· “The UE in RRC_IDLE and RRC_INACTIVE modes shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.”
Agreement: 
Down-select between these options for handling of simultaneous reception during P-RNTI triggered SI acquisition when the total number of PRBs for the PDSCH scheduled with SI-RNTI and the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI is larger than the maximum number of PRBs that the UE can process per slot.
· Option 2: The UE may skip decoding of PDSCH [in slot n or n+1] scheduled with C-RNTI/MCS-C-RNTI/CS-RNTI but decodes SI PDSCH triggered by P-RNTI in slot n.
· Option 3: The prioritization between reception of PDSCH scheduled with C-RNTI/MCS-C-RNTI/CS-RNTI and SI PDSCH triggered by P-RNTI is up to the UE implementation.
· Option 4: During a process of P-RNTI triggered SI acquisition, the UE is not expected to [be scheduled PDSCH/to decode PDSCH scheduled] with C-RNTI/MCS-C-RNTI/CS-RNTI if in the same cell, another PDSCH scheduled with SI-RNTI partially or fully overlap in time.
· Option 7: No specification change



SI PDSCH triggered by P-RNTI and unicast PDSCH scheduled by C-RNTI, MCS-C-RNTI or CS-RNTI
At the last RAN1 meeting, above 4 options are agreed regarding simultaneous reception of SI PDSCH and uncast PDSCH when the total number of PRBs for the PDSCHs is larger than the maximum number of PRBs that the UE can process per slot. However, interpretation on each option is not clear enough and should be clarified first.
In our understanding, for option 2, NW can schedule unicast PDSCH and SI PDSCH with overlapping in time domain, but the unicast PDSCH and possibly a unicast PDSCH in the next slot of SI PDSCH may not be decoded depending on UE, i.e., whether UE can decode unicast PDSCH is up to UE implementation. It should be noted that NACK would be transmitted is the UE skips the decode of unicast PDSCH(s) to avoid HARQ-ACK codebook size misalignment between gNB and UE. For option 3, it is up to UE implementation either or both unicast PDSCH and SI PDSCH would be received while NW can schedule unicast PDSCH and SI PDSCH with overlap in time domain. Similar to option 2, the UE would transmit NACK when the UE cannot receive unicast PDSCH. On the other hand, for option 4, NW cannot schedule unicast PDSCH which overlap with SI PDSCH in time domain. Finally, for option 7, a UE can decode unicast PDSCH and SI PDSCH even when they are overlap in time domain.
At the previous RAN1 meeting, it was agreed that the number of PRBs that a UE can process is restricted as 5MHz per slot and the number of PRBs for unicast PDSCH cannot be larger than 5MHz for Rel-18 eRedCap UE not to extend the PDSCH processing time for HARQ-ACK preparation. Considering that there is no corresponding uplink transmission for SI PDSCH triggered by P-RNTI, the SI PDSCH can be proceeded across multiple slots even for legacy UEs. Therefore, both SI PDSCH triggered by P-RNTI and unicast PDSCH scheduled by C-RNTI, MCS-C-RNTI or CS-RNTI can be proceeded even if they are overlapped in time domain when the total number of PRB exceeds the maximum number that eRedCap UE can process. However, some companies concerned the case where PDSCHs scheduled by C-RNTI, MCS-C-RNTI or CS-RNTI are scheduled in consequent multiple slots. For this case, back-to-back processing would be required, then the UE cannot proceed the overlapped SI PDSCH. In our view, it is corner case that NW schedules unicast PDSCHs in consequent multiple slots which overlap with the SI PDSCH triggered by P-RNTI and cannot decode SI PDSCH at all.
Based on the discussion, we support option 7 as first preference but can consider option 2 or 3 with the understanding that a UE would transmit NACK when the UE cannot decode/receive unicast PDSCH which overlap with SI PDSCH if the back-to-back processing case is really concerned.

Proposal 2: For UE BB bandwidth reduction, the simultaneous reception of SI PDSCH triggered by P-RNTI and unicast PDSCH scheduled by C-RNTI, MCS-C-RNTI or CS-RNTI should be supported without any specification impact, i.e., support option 7 in the RAN1#113 agreement.


PDSCH scheduled by RA-RNTI or MSGB-RNTI and unicast PDSCH scheduled by C-RNTI, MCS-C-RNTI or CS-RNTI
The following proposal was discussed at the last RAN1 meeting but no consensus was achieved.
	Medium Priority Proposal 2.2.3-1a:
If a PDSCH is scheduled with RA-RNTI or MSGB-RNTI in slot n, UE is not expected to decode another PDSCH scheduled with C-RNTI, SI-RNTI, MCS-C-RNTI, G-RNTI for multicast or broadcast, MCCH-RNTI, G-CS-RNTI or CS-RNTI,
· in the same slot (i.e. slot n) if the PDSCH scheduled with RA-RNTI or MSGB-RNTI is not greater than 25/12 PRBs with 15/30kHz SCS; 
· in slots n and n+1 if the PDSCH scheduled with RA-RANTI or MSGB-RNTI is greater than 25/12 PRBs with 15/30kHz SCS.



According to the current specification below, it is not expected that unicast PDSCH and RAR PDSCH are scheduled with overlapping in time domain. 
	The UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, G-RNTI for multicast or broadcast, MCCH-RNTI, G-CS-RNTI or CS-RNTI if another PDSCH in the same cell scheduled with RA-RNTI or MSGB-RNTI partially or fully overlap in time.


 
Therefore, regardless of whether the RAR PDSCH is scheduled with larger BW than 5MHz, the case when unicast PDSCH and RAR PDSCH are scheduled with overlapping in time domain is not supported even for legacy UEs.
Regarding whether a unicast PDSCH can be scheduled in the next slot of RAR PDSCH especially when the RAR PDSCH is scheduled with larger BW than 5MHz, we don’t see the need to restrict the scheduling of unicast PDSCH. It was agreed that the processing timeline is relaxed for RAR PDSCH and corresponding UL transmission when the RAR PDSCH is scheduled with larger BW than 5MHz. In our view, with this relaxed timeline for RAR PDSCH, a eRedCap UE can decode the RAR PDSCH even when a unicast PDSCH is scheduled in the next of RAR PDSCH and the scheduling restriction on unicast PDSCH in the next slot is unnecessary restrictive. Therefore, we believe the current specification, i.e., unicast PDSCH is not scheduled with overlapped resource in time domain with RAR PDSCH, is sufficient and any specification impact is needed for this case.

Proposal 3: A unicast PDSCH can be scheduled in the next slot which RAR PDSCH is scheduled when the RAR PDSCH is scheduled with larger BW than 5MHz, and no specification impact is required.


2.1.3. Msg3 PUSCH/Msg4 PDSCH with a larger than 5MHz

Msg3 PUSCH with a larger BW than 5MHz
At the RAN1#113 meeting, the following proposal was discussed but no consensus was achieved.
	Medium Priority Proposal 2.3-1a:
· For UE BB bandwidth reduction, if Msg3 PUSCH is scheduled with more than 25 PRBs for 15 kHz or more than 12 PRBs for 30 kHz, the UE can restart the PRACH procedure.



In our view, this case itself can be happen, e.g., when Msg1 separate early indication is not configured and there is a collision between eRedCap and legacy UE with same PRACH transmission. Therefore, we are fine with this proposal itself, however, it is unclear whether there is any specification impact in RAN1. In our view, similar to Msg4 PDSCH with larger BW than 5MHz, it can be further clarified in RAN2 whether there is any spec impact in RAN2.

Proposal 4: Ask RAN2 whether there is any spec impact in RAN2 when a Rel-18 eRedCap UE receives UL grant in RAR which schedules Msg3 PUSCH larger BW than 5MHz.


Msg4 PDSCH with a larger BW than 5MHz
At the RAN1#112bis-e meeting, it was discussed whether any specification impact is expected when Rel-18 eRedCap receive the DL assignment for Msg4 PDSCH which is larger than 5MHz, then it was agreed to send LS to RAN2.
	Agreement:
Confirm the following working assumption by assuming that Msg3 indication is available:
· 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.
Agreement: 
[Draft] LS R1-2304258 is endorsed in principle with changing “to specify” to “to consider”.
Final LS R1-2304262 is endorsed



At the last RAN2 meeting, the following two options were discussed regarding above LS but no consensus was achieved.
· Opt.1: eRedCap UE considers the contention resolution as not successful and stop the ra-ContentionResolutionTimer, when the eRedCap UE detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process.
· Opt.2: the concerned case is handled by the current specification and that RAN2 expect no specification change: if Rel-18 RedCap UE detects a DCI scheduling a Msg4 PDSCH with a larger bandwidth, the UE keeps running the ra-ContentionResolutionTimer and considers the Contention Resolution not successful upon expiry of the ra-ContentionResolutionTimer.

It can be discussed further based on RAN2 LS reply, however, in our view, RAN1 impact is not expected regardless of which option is supported in RAN2.


2.1.4. PUCCH capacity for Msg4 HARQ-ACK
In the current specification, if intra-slot frequency hopping is disabled, only one base sequence is generated for the PUCCH transmission. On the other hand, if intra-slot frequency hopping is enabled, one base sequence is generated per hop for the PUCCH transmission as shown in Fig. 1. Therefore, if a PUCCH without intra-slot frequency hopping transmitted from RedCap/eRedCap UE and a PUCCH with intra-slot frequency hopping transmitted from non-RedCap UE are overlapped, they would interfere with each other irrespective of the applied CS since they have high cross-correlation.
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Fig.1  Base sequence(s) for PUCCH with/without intra-slot frequency hopping (current spec)

Especially for a cell supporting Rel-18 eRedCap, we believe it is essential to ensure the user multiplexing capacity for random access. However, as explained above, PUCCH resources cannot be multiplexed with CS when the PUCCH intra-slot frequency hopping is disabled. As a result, the capacity for common PUCCH cannot be ensured with CS. 
Possibly, the user multiplexing capacity can be provided with FDM, i.e., additional PRB offset which specific to Rel-18 eRedCap. However, the additional PRB offset for Rel-18 eRedCap for common PUCCH resource would affect to the PUSCH performance degradation on peak rate for legacy UEs. In fact, it was agreed in RAN2 to support cell barring specific to Rel-17 RedCap as well as Rel-18 eRedCap. Thus, it is expected the cell which accommodate non-RedCap UE and Rel-18 eRedCap UE, but not Rel-17 RedCap UE. For this cell, especially when FH is disabled for Rel-18 eRedCap, multiplexing with CS without FDM is beneficial to avoid the PUSCH performance degradation on peak rate for legacy UEs. Therefore, considering such case, it is preferable to support the multiplexing with CS.
Even if intra-slot frequency hopping is disabled, two base sequences can be generated as if intra-slot frequency hopping is enabled for the PUCCH transmission as shown in Fig. 2. In this case, even if a PUCCH without intra-slot frequency hopping transmitted from Rel-18 eRedCap UEs and a PUCCH with intra-slot frequency hopping transmitted from legacy UEs are overlapped, their interference can be sufficiently suppressed if different CS is applied to each UE. 
Therefore, we propose following:

Proposal 5: Support capacity enhancement for PUCCH before dedicated configuration.
· Opt.1: Introduce new RRC parameter of additionalPRBOffset specific to Rel-18
· Opt.2 (our preference): When intra-slot PUCCH frequency hopping within the separate initial UL BWP in the PUCCH resource for HARQ feedback for Msg4/MsgB for RedCap UEs is disabled, the UE generates two base sequences for the PUCCH as if intra-slot frequency hopping is enabled for the PUCCH transmission.
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Fig.2  Base sequences for PUCCH with/without intra-slot frequency hopping (proposal)


2.1.5. MBS PDSCH bandwidth
At the RAN1#113 meeting, the following proposal was discussed regarding MBS support of Rel-18 eRedCap but no consensus was achieved.
	Proposal:
For UE with BB bandwidth reduction, 
· FFS: For broadcast MBS PDSCH,
· Allow the scheduling to be larger than 5MHz (as in legacy operation).
· the PDSCH repetition case 
· PDSCH in consecutive slots
· For multicast MBS PDSCH with HARQ feedback,
· The number of PRBs scheduled in DCI is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
· For multicast MBS PDSCH without HARQ feedback,
· FFS: whether to allow the scheduling to be larger than 5MHz
Note: For UE without BB bandwidth reduction, no special restriction other than data rate restriction.



In general, we are suspicious whether all the impacts expected for eRedCap with MBS can be concluded in this meeting considering that this is the last meeting in RAN1 before Rel-18 RAN1 functional freeze. For example, it is unclear whether any restriction on CFR is required especially for broadcast MBS and/or whether multiplexing with unicast PDSCH can be supported which are supported for legacy UEs, etc. Therefore, MBS for eRedCap should be discussed with low priority, then MBS would not be supported by eRedCap at all if no consensus is achieved in this meeting to avoid endless discussion in maintenance.

For broadcast MBS PDSCH, it can be transmitted in RRC idle/inactive state and NW cannot aware whether Rel-18 eRedCap UEs camp on the cell or not. Considering that there is no HARQ-ACK transmission for broadcast MBS PDSCH, the similar approach as SI or paging PDSCH can be supported, i.e., allow the scheduling larger than 5MHz. In addition, we don’t think MBS should be optimized for eRedCap, and hence the PDSCH repetition can be supported and no restriction in consecutive slot is required to avoid the restrictions for legacy UEs. Otherwise, NW should ensure that broadcast PDSCH is always scheduled with no larger PRBs than 5MHz even for legacy if the cell accommodate eRedCap UEs.
For multicast MBS PDSCH, on the other hand, G-RNTI and G-CS-RNTI can be configured separately between eRedCap and legacy UEs, and hence scheduling restriction on multicast PDSCH for legacy UEs can be avoided by proper NW configuration. In addition, there is processing time requirement for multicast MBS PDSCH even when HARQ feedback is disabled. More specifically, there is HPN field in DCI scrambled with G-RNTI or G-CS-RNTI, then NW should know when the HPN can be reused and now it is discussed in [4]. To avoid the impacts on such processing time requirement, multicast MBS PDSCH should be scheduled with PRBs not larger than 5 MHz but can be allocated up to 20MHz regardless of with or without HARQ feedback, just same as unicast PDSCH.

Proposal 6: 
· For broadcast MBS PDSCH for Rel-18 eRedCap, allow the scheduling to be larger than 5MHz (as in legacy operation).
· For multicast MBS PDSCH with and without HARQ feedback for Rel-18 eRedCap, the number of PRBs scheduled in DCI is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS but can be allocated up to 20MHz.


2.2. UE peak rate reduction
2.2.1. Support of BB bandwidth reduction feature
At the RAN#99 meeting, the following proposal was endorsed, and it is noted that the initial access procedure is same between Rel-18 eRedCap with and without BB BW 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



In fact, it was agreed not to introduce separate early indication between Rel-18 eRedCap UEs with and without BB BW reduction, and hence NW cannot distinguish these UEs during initial access. However, it should be clarified whether Rel-18 eRedCap UE without BB BW reduction should support BB BW reduction related feature during random access, i.e., relaxed processing timeline-based operation. In our view, Rel-18 eRedCap UE without BB BW reduction does not have to support such BB BW reduction feature and the only difference from Rel-17 RedCpap should be limited to the support of separate early indication and peak rate reduction targeting 10Mbps.
We expect it would be discussed mainly in UE feature session and we discuss it in our contribution for UE feature [5] as well.


3. Conclusion
In this contribution, we discussed UE BB bandwidth reduction and UE peak data rate reduction for further UE complexity reduction. Based on the discussion, we made following observation and proposals.

Observation 1: The following Msg3 PUSCH TDRA are not available for Rel-18 eRedCap UE
· K2 = j and j+1 are not available for 15 kHz SCS.
· K2 = j is not available for 30 kHz SCS.

Proposal 1: Discuss whether to introduce pusch-ConfigCommon specific to Rel-18 eRedCap UEs.

Proposal 2: For UE BB bandwidth reduction, the simultaneous reception of SI PDSCH triggered by P-RNTI and unicast PDSCH scheduled by C-RNTI, MCS-C-RNTI or CS-RNTI should be supported without any specification impact, i.e., support option 7 in the RAN1#113 agreement.

Proposal 3: A unicast PDSCH can be scheduled in the next slot which RAR PDSCH is scheduled when the RAR PDSCH is scheduled with larger BW than 5MHz, and no specification impact is required.

Proposal 4: Ask RAN2 whether there is any spec impact in RAN2 when a Rel-18 eRedCap UE receives UL grant in RAR which schedules Msg3 PUSCH larger BW than 5MHz.

Proposal 5: Support capacity enhancement for PUCCH before dedicated configuration.
· Opt.1: Introduce new RRC parameter of additionalPRBOffset specific to Rel-18
· Opt.2 (our preference): When intra-slot PUCCH frequency hopping within the separate initial UL BWP in the PUCCH resource for HARQ feedback for Msg4/MsgB for RedCap UEs is disabled, the UE generates two base sequences for the PUCCH as if intra-slot frequency hopping is enabled for the PUCCH transmission.

Proposal 6: 
· For broadcast MBS PDSCH for Rel-18 eRedCap, allow the scheduling to be larger than 5MHz (as in legacy operation).
· For multicast MBS PDSCH with and without HARQ feedback for Rel-18 eRedCap, the number of PRBs scheduled in DCI is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS but can be allocated up to 20MHz.
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Table 6.1.2.1.1-2: Default PUSCH time domain resource allocation A for normal CP
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Table 6.1.2.1.1-4: Definition of value j
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Table 6.1.2.1.1-5: Definition of value A
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