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Introduction
To further expand the market for RedCap use cases with relatively low cost, low energy consumption and low data rate requirements, e.g., industrial wireless sensor network use cases, some further enhancements should be considered in Rel-18. 
According to the latest Rel-18 RedCap WID [1], at least the following objectives should be specified.
	Power saving/energy efficiency enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2, CT1 and CT4 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.


For UE peak data rate reduction, it was agreed in RAN#99e that standalone PR1 is also supported [2][3].
	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 this contribution, we share our views for the remaining issues based on the progress of RAN1#112 b-e[4] and RAN#99e [2][3].
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According to the previous agreements, BB bandwidth reduction in DL means the maximum number of PRBs that the UE can process per slot are 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS. The Rel-18 eRedCap mentioned in section 2.1 means BB bandwidth reduction RedCap UE.
RAR timeline and early indication
In the last RAN1 meeting, random access timeline and early indication were discussed together, and the following agreement was reached [4].
	Agreement
Down-select one among the following options in RAN1#113:
· Option 1:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
· When Msg1 indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· Option 2:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
· When Msg1 indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· Option 3:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· FFS: Whether 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).
· Option 4:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: 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 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).


· Analysis of X
The X is used to ensure the RAR PDSCH processing time and Msg3 preparation time for Rel-18 BB BW reduction eRedCap. In order to ensure coexistence with existing UEs, it was agreed that larger RAR PDSCH (>5MHz) is allowed. However, the Rel-18 eRedCap can process only up to 25/12 PRBs per slot for 15/30 kHz SCS in DL. When RAR PDSCH is larger than 5 MHz, more processing time is required.
The basic PDSCH decoding time is defined as NT,1 in [5], the values are listed as follows:
Table 1: PDSCH processing time
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = 'pos0' in DMRS-DownlinkConfig in dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB if either higher layer parameter is configured, and in dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 if either higher layer parameter is configured
	dmrs-AdditionalPosition ≠ 'pos0' in DMRS-DownlinkConfig in any of dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2, dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2, or if none of the higher layer parameters is configured 

	0
	8
	N1,0 (13 or 14)

	1
	10
	13


When the scheduled PDSCH BW is no larger than UE BB BW capability, the UE should meet the above requirements. In other words, within 13 symbols duration, a FR1 Non-RedCap can process 100MHz PDSCH, a R17 FR1 RedCap can process 20MHz PDSCH and a R18 eRedCap can process 5MHz PDSCH.
For 5MHz RAR PDSCH processing, 2~4 symbols are for CE and 11~13 symbols are for LDPC decoding, The CE processing can be started at the end of DMRS symbol. This can be illustrated in the figure 1.
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Figure 1: Processing time for 5MHz RAR PDSCH of R18 BB BW reduction RedCap
For the same processing time requirements, as the max number of PRB processed by R18 eRedCap is reduced compared to that of R17 RedCap, the processing frequency and voltage of LDPC decoding for a R18 eRedCap can be reduced. This reduction is one of the essence of the R18 baseband capability reduction. Similarly, R17 RedCap does not need to keep the 100MHz baseband processing capability as eMBB UEs.
Observation 1: On the premise of meeting the existing PDSCH processing time, the processing frequency and voltage of R18 RedCap LDPC decoding can be reduced since the max number of PRB processed by R18 RedCap is reduced compared to that of R17 RedCap. 
Observation 2: The reduction of processing frequency and voltage for LDPC decoding is one of the essence of the baseband capability reduction.
For the case of handling a larger RAR PDSCH for R18 eRedCap, the timeline analysis should be based on 5MHz BB capability, rather than 20MHz BB. According to the previous agreements, the R18 eRedCap can only process ~5MHz PDSCH per slot. Based on this, 20MHz RAR PDSCH cannot be processed as fast as R17 RedCap, and it can only be serially processed with 5MHz (and times up to 14 symbols) as the resource unit and N1 as the processing time unit. 
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Figure 1: Processing time for 20MHz RAR PDSCH of R18 BB BW reduction RedCap
As illustrated in the above figure, larger RAR PDSCH will lead to larger CE time. For 20MHz, additional ~6 symbols (~9 symbols in total) for CE and additional ~36 symbols for LDPC decoding (~48 symbols in total) are needed. Therefore, more than 2ms (around 3ms) extension is required in principle. We understand that there may be some margins for LDPC decoding time, for example, 8 symbols (rather than 12 symbols) are enough for 5MHz LDPC decoding, then the extension is around 2ms. However, this is depending on implementation.
Observation 3: Based on the definition of PDSCH processing time and the capability definition of R18 RedCap, the processing time for 20MHz RAR PDSCH is more than 2ms.
In the last meeting, some companies think that 0.5ms/0.25ms could be sufficient. The premise of this thinking is that "the processing time for LDPC decoding block does not change depending on BW size", we understand that this means R18 RedCap keeps the same LDPC processing capability as R17 RedCap. However, this assumption does not align with RAN1's conclusion that the PDSCH processing capacity of R18 RedCap is reduced to 5MHz. 
Observation 4: The premise of 0.5ms/0.25ms extension is that the R18 RedCap UEs keep 20MHz LDPC processing capability as R17 RedCap, which is not align with RAN1's conclusion.
From complexity perspective, we think 2ms/1ms should be selected. But some companies indicated in the last meeting that larger X will impact the use of PUSCH TDRA entries, e.g., when X= [2/1]ms, the number of usable row index(es) in default PUSCH TDRA Table is reduced to 5/8 for 15/30KHz SCS. From the flexibility and impact perspective, we made a compromise to accept 1ms/0.5ms in the last meeting, as the 1ms/0.5ms can achieve the best balance between complexity reduction at UE side and flexibility at NW side. The option of 0.5ms/0.25ms will reduce the BB capability difference between R18 RedCap and R17 RedCap, and complexity reduction gain of R18 RedCap will be further decreased.
Observation 5: 1ms/0.5ms can achieve the best balance between complexity reduction at UE side and flexibility at NW side.
To sum up, we can leave with 1ms/0.5ms and cannot accept 0.5ms/0.25ms. In addition, we think legacy default TDRA table and Δ can be reused when X=1ms/0.5ms.

· Necessity of Msg1 early indication
The proponent companies in RAN1 think that Msg1 indication provides flexibility for the NW to allocate different BW for RAR PDSCH. Without separate Msg1 indication, the gNB may have to always delay RAR or limit RAR PDSCH bandwidth to ensure eRedCap UEs can access. The opposite companies think that the RACH resource is already fragmented by several features, further fragmentation should be avoided. 
In the last RAN1 meeting, the early indication was combined with X, as the motivation to differentiate Rel-17 and Rel-18 RedCap UE is the timeline relaxation for MSG3. If the X value is very small, the difference between Rel-17 and Rel-18 RedCap UE during random access is negligible, and then Msg1 indication is not needed. As we discussed in previous sub-section, larger X (1/0.5ms) values are required, then Msg1 based early indication is considerable. In addition, the Msg1 early indication is anyway configurable at NW side, RACH fragmentation issue is not always exist.
Based on the above two part, we support the following updated option 3.
Proposal 1: For random access timeline and early indication, the following modified option 3 is selected:
· Option 3:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· FFS: Whether Llegacy 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).

Simultaneous reception
· For two broadcast transmissions
For two broadcast transmissions, it was agreed that there is no need to relax the requirements.
	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.


· For one unicast PDSCH and autonomous SI acquisition
For simultaneous reception of one unicast PDSCH and one broadcast PDSCH, it was concluded that for autonomous SI acquisition, the existing paragraph in TS 38.214 clause 5.1 still applies:
	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


For the FFS part, in our understanding, if Msg4 PDSCH is no more than 5MHz, the UE follows legacy behavior during a process of autonomous SI acquisition. If Msg4 PDSCH is larger than 5MHz, the UE can assume that this Msg4 is not intended to it. According to the previous agreement, the UE is not required to process this kind of Msg4. Then combine the current spec and the agreements. No new UE behavior and agreements are needed for Msg4.
Observation 6: If Msg4 is larger than 5MHz, according to the previous agreement, the UE is not required to process Msg4. If Msg4 is no more than 5MHz, the current spec can be reused.
Proposal 2: For Msg4 scheduled by TC-RNTI, no new UE behavior and agreements are needed.

· For one unicast PDSCH and P-RNTI triggered SI acquisition
	FL9 High Priority Proposal 2.5-2a:
· Conclusion: For UE BB bandwidth reduction, for P-RNTI triggered SI acquisition, the following paragraph in TS 38.214 clause 5.1 still applies:
· “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.”
· FFS: the Msg4 PDSCH case


We support the above conclusion proposed by FL. For FFS part, we have the similar understanding as autonomous SI acquisition part. Therefore:
Proposal 3: For UE BB bandwidth reduction, for P-RNTI triggered SI acquisition, the following paragraph in TS 38.214 clause 5.1 still applies:
· “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.”

MsgB PDSCH bandwidth
For MsgA PUSCH bandwidth, the following agreements were reached. The agreement means, if MsgA PUSCH resource is shared between Rel-18 RedCap and non-Rel-18 RedCap, at least some of the MsgA PUSCH resources are limited within 5MHz while other MsgA PUSCH resources may be more than 5MHz.
	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.


The limitation on MsgB PDSCH bandwidth was also discussed, the latest FL proposal is as follows.
	FL6 Medium Priority Proposal 2.9-1b:
Assuming that MsgA indication is available,
· 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.


We understand that the same principle as Msg4 should be applied for MsgB transmission, as the gNB should already know of RedCap UE type from MsgA. Therefore, we support the latest FL proposal.
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.

Further UE peak rate reduction 
Constraint for add-on PR1
For add-on PR1, the following agreement was made in the last RAN1 meeting online session:
	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





For BW3/PR3 +PR1, the reference RedCap is 5MHz (12 PRBs) + 1Rx+1MIMO layer+64QAM SCS+FD_FDD. For comparison purposes, the relationship between the supported peak data rate, the reported capabilities and the constraint can be found in table 1 and 2 (take 30KHz as an example).
Table 1: The supported peak data rate and the corresponding capability combination (30KHz SCS)
	Data rare(DL/UL)
	SF=1
	SF=0.8
	SF=0.75
	SF=0.4

	64QAM =6
	19.3Mbps/20.6Mbps (5MHz BB BW)
	15.4Mbps/16.5Mbps
	14.5Mbps/15.5Mbps
	7.7Mbps/8.2Mbps

	16QAM = 4
	12.8Mbps/13.7Mbps
	10.3Mbps/10.9Mbps
	9.7Mbps/10.3Mbps
	5.1Mbps/5.5Mbps

	QPSK = 2
	6.4Mbps/6.9Mbps
	5.1Mbps/5.5Mbps
	4.8Mbps/5.2Mbps
	2.6Mbps/2.7Mbps

	BPSK = 1 
	3.2Mbps/3.4Mbps
	2.6Mbps/2.7Mbps
	2.4Mbps/2.6Mbps
	1.3Mbps/1.4Mbps


Table 2: The corresponding constraint (30KHz SCS)
	Q×F
	SF=1
	SF=0.8
	SF=0.75
	SF=0.4

	64QAM =6
	6
	4.8
	4.5
	2.4

	16QAM = 4
	4
	3.2
	3
	1.6

	QPSK = 2
	2
	1.6
	1.5
	0.8

	BPSK = 1 
	1
	0.8
	0.75
	0.4


As the calculated peak data rate for X = 3 and X = 3.2 are quite similar. We may slightly prefer 3.2.
Proposal 5：For add-on PR1, the constraint is 3.2.

Constraint for standalone PR1
For 20MHz +PR1, the reference RedCap is 20MHz (51 PRBs)+1Rx+1MIMO layer+64QAM+FD_FDD. For comparison purposes, the relationship between the supported peak data rate, the reported capabilities and the constraint can be found in table 3 and 4 (take 30KHz as an example).
Table 3: The supported peak data rate and the corresponding capability combination (30KHz SCS)
	Data rare(DL/UL)
	SF=1
	SF=0.8
	SF=0.75
	SF=0.4

	64QAM =6
	81.9Mbps/87.6Mbps
(20MHz BW)
	65.6Mbps/70.1Mbps
	61.5Mbps/65.7Mbps
	32.8Mbps/35.04Mbps

	16QAM = 4
	54.6Mbps/58.4Mbps
	43.7Mbps/46.7Mbps
	41Mbps/43.8Mbps
	21.9Mbps/23.36Mbps

	QPSK = 2
	27.3Mbps/29.2Mbps
	21.9Mbps/23.36Mbps
	20.5Mbps/21.9Mbps
	10.9Mbps/11.68Mbps

	BPSK = 1 
	13.65Mbps/14.6Mbps
	10.9Mbps/11.68Mbps
	10.25Mbps/10.95Mbps
	5.46Mbps/5.84Mbps


Table 4: The corresponding constraint
	Q×F
	SF=1
	SF=0.8
	SF=0.75
	SF=0.4

	64QAM =6
	6
	4.8
	4.5
	2.4

	16QAM = 4
	4 (the current one)
	3.2
	3
	1.6

	QPSK = 2
	2
	1.6
	1.5
	0.8

	BPSK = 1 
	1
	0.8
	0.75
	0.4


Based on the above, the constraint is relaxed to 0.75 for standalone PR1.
Proposal 6：For standalone PR1, the constraint is 0.75.

Target data rate
For non-Rel-18 RedCap UE, the current constraint is a minimum value (ie., vLayers·Qm·f ≥ 4). This means any combination of scaling factor and modulation order is allowed, as long as the product is greater than 4. Based on this, Rel-17 RedCap can actually achieve different peak data rates.
Table 5: Possible peak data rate for Rel-17 RedCap
	Reported modulation order and scaling factor
	Product of vLayers·Qm·f
	Peak data rate achieved by R17 RedCap  (DL/UL)

	64QAM, SF=1
	6
	81.9Mbps/87.6Mbps

	64QAM, SF=0.8
	4.8
	65.6Mbps/70.1Mbps

	64QAM, SF=0.75
	4.5
	61.5Mbps/65.7Mbps

	16QAM, SF=1
	4
	54.6Mbps/58.4Mbps


For Rel-18 RedCap, two relaxed constraint values for add-on PR1 and standalone PR1 will be introduced. For these two constraints, two main interpretations were discussed in the last RAN1 meeting:
· The relaxed constraint value is the minimum value of the product of vLayers·Qm·f.  This is similar to the interpretation as the current constraint. Based on this interpretation, different and higher peak data rates (>10Mbps) by reporting different scaling factors and modulation orders are allowed.
· The relaxed constraint value is the only value of the product of vLayers·Qm·f.  This means only one peak data rate (~10Mbps) is allowed, and the reported scaling factor and modulation order are fixed.
Our understanding for the target data rate are as follows:
· 	The following agreement at RP#99 implies that only one peak data rate for R18 RedCap is needed.
· RP-230778: 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.
· The justification part in WID implies that the capability of R18 RedCap should not overlap with LPWA UEs and Rel-17 RedCap UEs, and only one supported peak data rate for R18 RedCap is pursued.
· WID: Rel-18 RedCap should provide NR support for low-tier devices between existing LPWA UEs and the capabilities of Rel-17 RedCap UEs. The supported peak data rate for Rel-18 RedCap targets to 10Mbps
· The common understanding for the capability of R18 RedCap should comparable to that of LTE Cat1/1bis. If we consider dual modem of CAT-1bis and eRedCap, most of the baseband features and memory size should be shared between two modes, and CAT-1bis only supports 10Mbps.
· Constraint relaxation is one of the method to achieve 10Mbps target data rate. When we come to this way, it does not mean larger values is allowed by default. We need to further clarify that how SF, Modulation order can be reported by R18 RedCap. 
· [bookmark: _Hlk89672581]As also indicated in the WID, the enhancements should be introduced while maintaining the integrity of the RedCap ecosystem and maximizing the benefit of economies of scale. If larger peak data rate other than 10Mbps is supported, the risk of market fragmentation cannot be avoided, and the complexity reductions are even smaller. This is not align with the original intention of R18 RedCap.
Based on the above, we support that the 10-Mbps peak rate target is a fixed peak rate for R18 RedCap.
Proposal 7: 10-Mbps peak rate target is a fixed peak rate for R18 RedCap.


[bookmark: _Ref494215420][bookmark: _Ref502921678][bookmark: _Ref502921460]Conclusion
Based on the analyses, we have the following observations and proposals:
Observation 1: On the premise of meeting the existing PDSCH processing time, the processing frequency and voltage of R18 RedCap LDPC decoding can be reduced since the max number of PRB processed by R18 RedCap is reduced compared to that of R17 RedCap. 
Observation 2: The reduction of processing frequency and voltage for LDPC decoding is one of the essence of the baseband capability reduction.
Observation 3: Based on the definition of PDSCH processing time and the capability definition of R18 RedCap, the processing time for 20MHz RAR PDSCH is more than 2ms.
Observation 4: The premise of 0.5ms/0.25ms extension is that the R18 RedCap UEs keep 20MHz LDPC processing capability as R17 RedCap, which is not align with RAN1's conclusion.
Observation 5: 1ms/0.5ms can achieve the best balance between complexity reduction at UE side and flexibility at NW side.
Proposal 1: For random access timeline and early indication, the following modified option 3 is selected:
· Option 3:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· FFS: Whether Llegacy 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).
Observation 6: If Msg4 is larger than 5MHz, according to the previous agreement, the UE is not required to process Msg4. If Msg4 is no more than 5MHz, the current spec can be reused.
Proposal 2: For Msg4 scheduled by TC-RNTI, no new UE behavior and agreements are needed.
Proposal 3: For UE BB bandwidth reduction, for P-RNTI triggered SI acquisition, the following paragraph in TS 38.214 clause 5.1 still applies:
· “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.”
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 add-on PR1, the constraint is 3.2.
Proposal 6：For standalone PR1, the constraint is 0.75.
Proposal 7: 10-Mbps peak rate target is a fixed peak rate for R18 RedCap.
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