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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1 #112bis-e meeting, following agreements were made for UE complexity reduction [1]:
	Random access timeline and early indication

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
· [bookmark: _Hlk134088283]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”,
· [bookmark: _Hlk134088073]X = 0.5/0.25 ms for 15/30 kHz SCS
· [bookmark: _Hlk134088117]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).

Agreement: 
The potential timeline relaxations for the following cases are FFS:
· For 2-step RACH:
· Case 2a: Between reception of fallbackRAR and transmission of Msg3
· Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
· For 4-step RACH:
· Case 4a: Between reception of RAR PDSCH in which UE does not correctly receive the transport block and upcoming transmission of PRACH
· Case 4b: Between reception of RAR with RAPID which is not associated with the corresponding PRACH transmission and upcoming transmission of PRACH


Msg4 bandwidth

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

Simultaneous reception

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



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 and Rel-18 RedCap UE Type. 

2. UE BB bandwidth reduction 
Random access timeline 
For Rel-18 eRedCap UE, when the scheduled of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot, there are four options agreed for down-selection in this meeting on the relaxed timeline i.e., X value and separate early indication in Msg1 for Rel-18 eRedCap UEs with and without UE BB bandwidth reduction. 
There is clear feature gap between the RedCap UEs and non-RedCap UEs in terms of the supported bandwidth, number of receivers/layers, support of HD-FDD etc. While the gap between the Rel-17 RedCap UE and Rel-18 RedCap UE is not so much, for example, Rel-18 RedCap UE with BB bandwidth reduction still supports 20MHz RF bandwidth, the post-FFT buffer is also assumed to be 20MHz, the broadcast channels, control channels and RS bandwidth still allowed to be 20MHz. The only difference with Rel-17 RedCap UE is the maximum number of PRBs to process per slot for unicast PDSCH/PUSCH. For Rel-18 RedCap UE without BB bandwidth reduction, it has almost no difference with Rel-17 RedCap UE except the peak data rate. Therefore, the motivation for NW to differentiate between RedCap UE and non-RedCap UEs in Msg.1 is much more than the differentiation between RedCap UEs of different Releases. During the past RAN1 meetings, the reasons for identifying the Rel-18 RedCap UEs from the Rel-17 RedCap UEs mentioned by companies are following:
1. Because of Rel-18 RedCap UE with BB bandwidth reduction, it may be desirable for NW to schedule either different RAR PDSCH bandwidths or different timelines for Rel-17 and Rel-18 RedCap UEs 
2. For proper scheduling of Msg.3 in RA or RA-based SDT, so that the Msg.3 bandwidth for Rel-18 RedCap UE will not exceed 5MHz. 
3. The separate early indication in Msg.1 gives NW the flexibility, whether to use it is up to the NW. 
For 3, we think the flexibility should depend on its usefulness and essentialness, configurability is not the justification for introducing the separate Msg.1 early indication.
For 2, proper scheduling the bandwidth for Msg.3 in RA or RA-based SDT, we do not agree there is significant restriction at the NW side. In RAN1#111 meeting [3], different from the bandwidth agreed for SIB1/OSI/Paging/RAR PDSCH, when companies tried to limit Msg3 bandwidth to 5MHz per slot per hop, some companies raised the SDT case. However, most companies agreed with the 5MHz for Msg.3 per slot per hop and share the understanding that it is sufficient and typically to schedule the Msg3 within 5MHz to ensure the UL coverage. For SDT, NW can identify the R18 eRedCap by Msg3, the data can be transmitted/scheduled by subsequent SDT PUSCH. 
	Agreement@RAN1#111:
For UE BB complexity reduction, a UE is not expected to receive an UL grant in a RAR or in a DCI scrambled with TC-RNTI with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.



For 1, in our view, only when the selected X value is large which requires to enhance the default TDRA table or Δ (e.g., new TDRA table or new Δ for Rel-18 RedCap UEs), there is motivation for NW to use the separate early indication in Msg.1. That is the reason to bundle the decision for X value, TDRA table/Δ value and separate Msg.1 early indication. Therefore, Option 4 that “(X=0.5/0.25ms)+(Reuse legacy default TDRA table/Δ)+(Support separate EI in Msg.1)” should be precluded first. 
Observation 1: The Option with large X value that requires enhancement on the default TDRA table and/or Δ values motivates the additional separate early indication inMsg1 for Rel-18 eRedCap UEs.  
Proposal 1: Option 4 that X= 0.5/0.25 ms for 15/30 kHz SCS and reusing legacy default TDRA table and Δ values but requires an additional separate early indication in Msg1 should be precluded. 
Then for X value, the impact on the default PUSCH TDRA table is summarized in Table 1. 
Table 1: K2 values and row index satisfying the minimum processing timeline for X = [0.5/0.25 or 1/0.5ms]
	SCS
NT,1
NT,2
	X=0.5/0.25ms for 15/30KHz SCS
	X=1/0.5ms for 15/30KHz SCS

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

	15KHz
NT,1 =14;
 NT,2 = 10;
	NT,1 + NT,2 + 0.5+X= 14+10+7+7=38 symbol< 3 slots
	2
	k2≥1, (Useable row index: 1~16)
	NT,1 + NT,2 + 0.5+X= 14+10+7+14=45 symbol< 4slots
	2
	k2≥2, (Useable row index: 8, 9, 10, 11, 12, 13, 15 and 16)

	30KHz
NT,1 =13;
 NT,2 = 12;
	NT,1 + NT,2 + 0.5+X= 13+12+14+7=46 symbol< 4 slots
	3
	k2 ≥1, (Useable row index: 1~16)
	NT,1 + NT,2 + 0.5+X= 13+12+14+14=53 symbol< 4 slots
	3
	k2 ≥1, (Useable row index: 1~16)

	The Msg3 transmission timing is in slot n+k2+Δ, where n is the RAR PDSCH ending slot, k2 and Δ (additional SCS specific slot delay) are provided in TS 38.214 as following. 
	[image: ]
	[image: ]
	[image: ]






Observation 2: When X = [0.5/0.25]ms for 15/30KHz SCS, the number of usable entries in default PUSCH TDRA Table 6.1.2.1.1-2 in TS 38.214 is 16 (no reduction) for both 15 and 30KHz SCS. 
Observation 3: When X = [1/0.5]ms for 15/30KHz SCS, the number of usable entries 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. 
Observation 4: When X = 1ms for 15KHz SCS, although the number the number of usable entries in default PUSCH TDRA Table is reduced half, all the longer transmission lengths i.e., L=14,12,10 symbols are still supported by the 8 usable entries.   
Proposal 2: For X=1/0.5 ms for 15/30 kHz SCS, legacy default TDRA table and Δ are reused.
Between X = [0.5/0.25] and X = [1/0.5]ms, we think X = 0.5/0.25 ms should be reasonable given the detailed processing timeline analysis in Table 2 of [3] that when RAR PDSCH is scheduled larger than 5MHz and up to 20MHz, (1) no additional time needed for PDCCH decoding after PDCCH symbols; (2) LDPC decoding block does not need any additional processing time; (3) the time required for channel estimation and demodulation block are increased with the number of PRBs i.e., 2 symbols are needed for each 5MHz BB BW processing). Therefore, Option 1 should be down-selected. 
Proposal 3: Following Option 1 should be supported. 
· 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).
Timeline relaxations for other cases
There are FFS on above relaxed processing timeline for 4-step RACH applied for 2-step RACH and PRACH retransmission.  
· For 2-step RACH, current spec TS 38.213 specifies the timeline between fallbackRAR and Msg3 transmission, between successRAR and transmission of corresponding HARQ-ACK as following:
	8.2A Random access response - Type-2 random access procedure
[…]
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgB-RNTI and LSBs of a SFN field in the DCI format 1_0, if applicable, are same as corresponding LSBs of the SFN where the UE transmitted PRACH, and the UE receives a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer 
· an uplink grant if the RAR message(s) is for fallbackRAR and a random access preamble identity (RAPID) associated with the PRACH transmission is identified, and the UE procedure continues as described in clauses 8.2, 8.3, and 8.4 when the UE detects a RAR UL grant, or 
· transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, where 
· a PUCCH resource for the transmission of the PUCCH is indicated by PUCCH resource indicator field of 4 bits in the successRAR from a PUCCH resource set that is provided by pucch-ResourceCommon 
· a slot for the PUCCH transmission is indicated by a HARQ Feedback Timing Indicator field of 3 bits in the successRAR having a value 𝑘 from {1, 2, 3, 4, 5, 6, 7, 8} for 𝜇≤3, from {7, 8, 12, 16, 20, 24, 28, 32} for 𝜇=5, and from {13, 16, 24, 32, 40, 48, 56, 64} for 𝜇=6 and, with reference to slots for PUCCH transmission having duration 𝑇𝑠𝑙𝑜𝑡, the slot is determined as 𝑛+𝑘+Δ+2𝜇∙𝐾cell,offset, where 𝑛 is a slot of the PDSCH reception, Δ is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214], 𝜇 is the SCS configuration of the active UL BWP, and 𝐾cell,offset is provided by cellSpecificKoffset; otherwise, if not provided, 𝐾cell,offset=0 
· [bookmark: _Hlk134090987][bookmark: _Hlk134091313]the UE does not expect the first symbol of the PUCCH transmission to be after the last symbol of the PDSCH reception by a time smaller than 𝑁𝑇,1+0.5 msec where 𝑁𝑇,1 is the PDSCH processing time for UE processing capability 1 [6, TS 38.214] 
· for operation with shared spectrum channel access in FR1, a channel access type and CP extension [15, TS 37.213] for a PUCCH transmission is indicated by a ChannelAccess-CPext field in the successRAR as defined in Table 7.3.1.1.1-4 in [5, TS 38.212] or Table 7.3.1.1.1-4A in [5, TS 38.212] if channelAccessMode = "semiStatic" is provided
[…]



· For 4-step RACH, current spec specifies the timeline between RAR and PRACH re-transmission as following:
	8.2 Random access response - Type-1 random access procedure
[…]
[bookmark: _Hlk131445015][bookmark: OLE_LINK6][bookmark: OLE_LINK7]If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window, or if the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window and LSBs of a SFN field in the DCI format 1_0, if included and applicable, are not same as corresponding LSBs of the SFN where the UE transmitted PRACH, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit a PRACH. If requested by higher layers, the UE shall be ready to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception, where  is a time duration of  symbols corresponding to a PDSCH processing time for UE processing capability 1 assuming  corresponds to the smallest SCS configuration among the SCS configurations for the PDCCH carrying the DCI format 1_0, the corresponding PDSCH when additional PDSCH DM-RS is configured, and the corresponding PRACH. For , the UE assumes  [6, TS 38.214]. For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines  assuming SCS configuration . 
[…]



For the timeline between RAR and PRACH re-transmission, given the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot, the relaxed timeline should be applied to this case as well.
Proposal 4: For UE BB bandwidth reduction, when the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot, if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit a PRACH. If requested by higher layers, the UE shall be ready to transmit a PRACH no later than +X ms after the last symbol of the window, or the last symbol of the PDSCH reception.
· X is the same value pair as selected for 4-step RACH 
For the timeline between the reception of fallbackRAR and Msg.3 transmission, between the reception of successRAR and the corresponding HARQ-ACK transmission, it is related to the discussion on whether the scheduling of MsgB PDSCH is allowed to be larger than 5MHz as the fallbackRAR and/or successRAR is contained in the MsgB MAC PDU. If it is agreed that the scheduled bandwidth of MsgB PDSCH is treated in the same way as for Msg.2, then the same level of timeline relaxation is also applied to the two cases. Otherwise, there is no need to further relax the processing timeline, current timeline should be reused.  
[bookmark: _Hlk134013252][bookmark: _Hlk132031565]Proposal 5: Whether to apply the same level of timeline relaxation for following two cases depends on the decision for the scheduling bandwidth for MsgB PDSCH. 
· Case 2a: Between reception of fallbackRAR and transmission of Msg3
· Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK

[bookmark: _Hlk134013224]MsgB PDSCH Bandwidth
On whether the MsgB PDSCH bandwidth should be limited in the same way as for Msg2 or Msg4, it was discussed that based on early indication in MsgA PUSCH for Rel-18 eRedCap, NW is able to identify the Rel-18 RedCap UE, then NW should not schedule the MsgB PDSCH bandwidth larger than the number of PRBs that the R18 eRedCap UE can process per slot. However, in our view, even if the early indication for Rel-18 eRedCap UE is always included in Msg3/MsgA PUSCH, gNB cannot distinguish the Rel-18 eRedCap UE is the one capable of 20MHz+PR1 or the one capable of BW3/PR3+PR1. If more Rel-18 eRedCap UE of 20MHz+PR1 is supported in the network, it is not desirable for network to always restrict the scheduling bandwidth for MsgB PDSCH. Therefore, we propose the scheduling of MsgB PDSCH bandwidth should be in the same way as for Msg2 PDSCH.
Proposal 6: For UE BB bandwidth reduction, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot. (Limit the MsgB PDSCH bandwidth in the same way as for Msg2 PDSCH)
Proposal 7: For UE BB bandwidth reduction, 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 8: For UE BB bandwidth reduction, when the scheduling of successRAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot, 
· The UE receives the successRAR PDSCH and correspondingly transmits HARQ-ACK if the HARQ Feedback Timing Indicator for HARQ-ACK transmission in the successRAR indicates that the time between the last symbol of successRAR PDSCH reception and first symbol of the PUCCH transmission is NOT smaller than NT,1 + 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.

Simultaneous receptions of DL shared channels
In RAN1#112bis-e meeting, it was concluded that for UE BB bandwidth reduction, for autonomous SI acquisition, 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. One remaining issue is about handling of Msg4 PDSCH scheduled by TC-RNTI case. For Msg4 PDSCH scheduled by TC-RNTI, the agreement made in RAN1#112 applies that when 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.
[bookmark: _Hlk134013544]Proposal 9: For UE BB bandwidth reduction, for autonomous SI acquisition, 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.
For simultaneous reception of a unicast channel and P-RNTI triggered SI acquisition, 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.



It was discussed that the reason for different description for “autonomous SI acquisition vs unicast PDSCH” and “P-RNTI triggered SI acquisition vs unicast PDSCH case” is because the autonomous SI acquisition has lower priority than unicast PDSCH compared with P-RNTI triggered SI acquisition. P-RNTI triggered SI acquisition needs to be received with high priority as the system operation will be changed after SI are received.
According to current specification, for P-RNTI triggered SI acquisition vs unicast PDSCH case in FR1, the NW expects the UE to decode both. For Rel-18 eRedCap UE with BB bandwidth reduction, if there is no subsequent unicast PDSCH scheduling, it may be possible. However, if there is back-to-back unicast PDSCH scheduling after the slot where there is FDMed unicast PDSCH and SI PDSCH triggered by P-RNTI with BW>5MHz, eRedCap cannot decode both. How to handle such case should be clarified and following options can be considered:
· Option 1: The UE prioritizes reception of unicast PDSCH over SI PDSCH triggered by P-RNTI.
· Option 2: The UE may skip decoding of unicast PDSCH but decodes SI PDSCH triggered by P-RNTI. 
· Option 3: The prioritization between reception of unicast 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 decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if in the same cell, another PDSCH scheduled with SI-RNTI partially or fully overlap in time.
Option 3 is not preferred considering the unknown UE behavior. Option 1 is same behavior as for handling the “autonomous SI acquisition vs unicast PDSCH” case, but it is risky for the correct system operation if the UE skips decoding the P-RNTI triggered SI. Option 2 is more aligned with the intention of high priority for P-RNTI triggered SI acquisition. But it causes unicast PDSCH dropping and NACK transmission. Since NW correctly knows the R18 eRedCap UE capability in connected mode, the best way is to avoid such case happen. Our preference is Option 4. 
Proposal 10: For UE BB bandwidth reduction, during a process of P-RNTI triggered SI acquisition, the UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if in the same cell, another PDSCH scheduled with SI-RNTI partially or fully overlap in time when the combined bandwidth of unicast PDSCH and SI PDSCH is larger than the UE can process per slot.
3. UE peak data rate reduction
There was a big discussion in the last meeting on the interpretation of following RANP#99 agreement on peak data rate i.e., whether the 10Mbps is the minimum peak data rate or fixed peak data rate:
[bookmark: _Hlk134603909]“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.”  
In the following, we provide the supported peak data rate for Rel-18 RedCap UEs with/without BB bandwidth reduction, and with full duplex FDD, with assumed optional features such as 2Rx/2layers, 256QAM. The peak data rate for Rel-17 RedCap UEs is also provided in Table 4 for reference. 
For Rel-18 eRedCap UE capable of BW3/PR3 + PR1
 Table 1: The supported peak data rate and the corresponding capability combination (30KHz SCS)
	Data rare (DL/UL)
Mbps
	SF=1
	SF=0.8
	SF=0.75
	SF=0.4

	
	v=1
	v=2
	v=1
	v=2
	v=1
	v=2
	v=1
	v=2

	256QAM
	[bookmark: _Hlk134603764]77.2/82.4
	[bookmark: _Hlk134603746]154.4/ 164.8
	61.6/66
	123.2/132
	58/62
	116/124
	30.8/32.8
	61.6/65.6

	64QAM =6
	19.3/20.6 
	38.6/41.2
	15.4/16.5
	30.8/33
	14.5/15.5
	29/31
	7.7/8.2
	15.4/16.4

	16QAM = 4
	12.8/13.7
	25.6/27.4
	10.3/10.9
	20.6/21.8
	9.7/10.3
	19.4/20.6
	5.1/5.5
	10.2/11

	QPSK = 2
	6.4/6.9
	12.8/13.8
	5.1/5.5
	10.2/11
	4.8/5.2
	9.6/10.4
	2.6/2.7
	5.2/5.4

	BPSK = 1 
	3.2/3.4
	6.4/6.8
	2.6/2.7
	5.2/5.4
	2.4/2.6
	4.8/5.2
	1.3/1.4
	2.6/2.8



For Rel-18 eRedCap UE capable of 20MHz + PR1
Table 2: The supported peak data rate and the corresponding capability combination (30KHz SCS)
	Data rare (DL/UL)
Mbps
	SF=1
	SF=0.8
	SF=0.75
	SF=0.4

	
	v=1
	v=2
	v=1
	v=2
	v=1
	v=2
	v=1
	v=2

	256QAM
	327.6/348
	655.2/696
	262.4/280.4
	524.8/560.8
	246/262.8
	492/525.6
	131.2/140.16
	262.4/280.32

	[bookmark: _Hlk134619600]64QAM =6
	81.9/87
	163.8/174
	65.6/70.1
	131.2/140.2
	61.5/65.7
	123/131.4
	32.8/35.04
	65.6/70.08

	16QAM = 4
	54.6/58.4
	109.2/116.8
	43.7/46.7
	87.4/93.4
	41/43.8
	82/87.6
	21.9/23.36
	43.8/46.72

	QPSK = 2
	27.3/29.2
	54.6/58.4
	21.9/23.36
	43.8/46.72
	20.5/21.9
	41/43.8
	10.9/11.68
	21.8/23.36

	BPSK = 1 
	13.65/14.6
	27.3/29.2
	10.9/11.68
	21.8/23.36
	10.25/10.95
	20.5/21.9
	5.46/5.84
	10.92/11.68



Table 3: The corresponding constraint (30KHz SCS)
	Data rare (DL/UL)
	SF=1
	SF=0.8
	SF=0.75
	SF=0.4

	
	v=1
	v=2
	v=1
	v=2
	v=1
	v=2
	v=1
	v=2

	256QAM
	24
	48
	19.2
	38.4
	18
	36
	9.6
	19.2

	64QAM =6
	6
	12
	4.8
	9.6
	4.5
	9
	2.4
	4.8

	16QAM = 4
	4
	8
	3.2
	6.4
	3
	6
	1.6
	3.2

	QPSK = 2
	2
	4
	1.6
	3.2
	1.5
	3
	0.8
	1.6

	BPSK = 1 
	1
	2
	0.8
	1.6
	0.75
	1.5
	0.4
	0.8



For Rel-17 RedCap UE, the current constraint (ie., vLayers·Qm·f ≥ 4) applies. Based on the constraint, the achieved peak data rate is summarized in Table 4.
Table 4: The supported 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) Mbps

	256QAM, SF=0.4, v=1
	9.6
	131.2/140.16

	64QAM, SF=1, v=2
	12
	163.8/174

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

	64QAM, SF=0.8, v=2
	9.6
	131.2/140.2

	64QAM, SF=0.8, v=1
	4.8
	65.6/70.1

	64QAM, SF=0.75, v=2
	9
	123/131.4

	64QAM, SF=0.75, v=1
	4.5
	61.5/65.7

	64QAM, SF=0.4, v=2
	4.8
	65.6/70.08

	16QAM, SF=1, v=2
	8
	109.2/116.8

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

	16QAM, SF=0.8, v=2
	6.4
	87.4/93.4

	16QAM, SF=0.75, v=2
	6
	82/87.6

	QPSK, SF=1, v=2
	4
	54.6/58.4



From values for DL/UL peak data rate marked in Red from Table 1 and Table 2, following is observed:
Observation 5: If the ~10Mbps is the minimum peak data rate and no upper bound is set for the peak data rate, 
· for Rel-18 eRedCap with BB bandwidth reduction, when 256QAM is supported, the achieved DL/UL peak data rate can be up to 77.2 Mbps/82.4Mbps for 1-layer transmission and 154.4 Mbps/164.8Mbps for 2-layer transmission with scaling factor of 1. 
· for Rel-18 eRedCap without BB bandwidth reduction, when 64QAM is supported, the achieved DL/UL peak data rate can be up to 81.9Mbps/87Mbps for 1-layer transmission and 163.8Mbps/174Mbps for 2-layer transmission with scaling factor of 1. 
Compare between Table 1, Table 2 for Rel-18 eRedCap UEs and Table 3 for Rel-17 RedCap UE, if 10Mbps is the minimum peak data rate, large overlapping range can be observed for the achieved data rate for Rel-18 and Rel-17 RedCap UEs. Especially for Rel-18 eRedCap without BB bandwidth reduction, the achieved peak data rate range is superset of the that for Rel-17 RedCap UEs. The cost and complexity for the Rel-18 RedCap UEs cannot be reduced and the market will be fragmented.  
Observation 6: If the ~10Mbps is the minimum peak data rate and no upper bound is set for the peak data rate for Rel-18 RedCap UEs, the range of the achieved peak data rate has large overlapping with that for Rel-17 RedCap UE. 
The values highlighted in yellow in Table 1/Table 3 for Rel-18 eRedCap with BB bandwidth reduction and the values highlighted in blue in Table 2/Table 3 for Rel-18 eRedCap without BB bandwidth, it is observed that the 10-Mbps peak rate target can be achieved for vLayers·Qm·f = 3.2 correspoding to (vLayers, Qm, f) combination of (1, 4, 0.8), (2, 2, 0.8) and (2, 4, 0.4) for Rel-18 eRedCap UE with UE BB bandwidth reduction and can be achieved for vLayers·Qm·f = 0.8 correspoding to (vLayers, Qm, f) combination of (1, 1, 0.8), (1, 2, 0.4) and (2, 1, 0.4) for Rel-18 eRedCap UE without UE BB bandwidth reduction. Therefore, in our view, for Rel-18 RedCap UE with and without BB bandwidth reduction, 256QAM is not supported, but 2Rx and 2layers can be optionally supported. Therefore, following are proposed: 
Proposal 11:
· For UE peak data rate reduction with UE BB bandwidth reduction, the 10-Mbps peak rate target corresponds to vLayers·Qm·f = 3.2
· For UE peak data rate reduction without UE BB bandwidth reduction, the 10-Mbps peak rate target corresponds to vLayers·Qm·f = 0.8
Proposal 12: For Rel-18 eRedCap UE with and without BB bandwidth reduction, 256QAM is not supported.
Proposal 13: For Rel-18 eRedCap UE with and without BB bandwidth reduction, 2Rx/2layers is optionally supported.

4. 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 device. The observations and proposals are summarized as following:

Observation 1: The Option with large X value that requires enhancement on the default TDRA table and/or Δ values motivates the additional separate early indication inMsg1 for Rel-18 eRedCap UEs.  
Observation 2: When X = [0.5/0.25]ms for 15/30KHz SCS, the number of usable entries in default PUSCH TDRA Table 6.1.2.1.1-2 in TS 38.214 is 16 (no reduction) for both 15 and 30KHz SCS. 
Observation 3: When X = [1/0.5]ms for 15/30KHz SCS, the number of usable entries 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. 
Observation 4: When X = 1ms for 15KHz SCS, although the number the number of usable entries in default PUSCH TDRA Table is reduced half, all the longer transmission lengths i.e., L=14,12,10 symbols are still supported by the 8 usable entries. 
Observation 5: If the ~10Mbps is the minimum peak data rate and no upper bound is set for the peak data rate, 
· for Rel-18 eRedCap with BB bandwidth reduction, when 256QAM is supported, the achieved DL/UL peak data rate can be up to 77.2 Mbps/82.4Mbps for 1-layer transmission and 154.4 Mbps/164.8Mbps for 2-layer transmission with scaling factor of 1. 
· for Rel-18 eRedCap without BB bandwidth reduction, when 64QAM is supported, the achieved DL/UL peak data rate can be up to 81.9Mbps/87Mbps for 1-layer transmission and 163.8Mbps/174Mbps for 2-layer transmission with scaling factor of 1. 
Observation 6: If the ~10Mbps is the minimum peak data rate and no upper bound is set for the peak data rate for Rel-18 RedCap UEs, the range of the achieved peak data rate has large overlapping with that for Rel-17 RedCap UE. 

Proposals:
Proposal 1: Option 4 that X= 0.5/0.25 ms for 15/30 kHz SCS and reusing legacy default TDRA table and Δ values but requires an additional separate early indication in Msg1 should be precluded. 
Proposal 3: Following Option 1 should be supported. 
· 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).
Proposal 4: For UE BB bandwidth reduction, when the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot, if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit a PRACH. If requested by higher layers, the UE shall be ready to transmit a PRACH no later than +X ms after the last symbol of the window, or the last symbol of the PDSCH reception.
· X is the same value pair as selected for 4-step RACH 
Proposal 5: Whether to apply the same level of timeline relaxation for following two cases depends on the decision for the scheduling bandwidth for MsgB PDSCH. 
· Case 2a: Between reception of fallbackRAR and transmission of Msg3
· Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
Proposal 6: For UE BB bandwidth reduction, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot. (Limit the MsgB PDSCH bandwidth in the same way as for Msg2 PDSCH)
Proposal 7: For UE BB bandwidth reduction, 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 8: For UE BB bandwidth reduction, when the scheduling of successRAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot, 
· The UE receives the successRAR PDSCH and correspondingly transmits HARQ-ACK if the HARQ Feedback Timing Indicator for HARQ-ACK transmission in the successRAR indicates that the time between the last symbol of successRAR PDSCH reception and first symbol of the PUCCH transmission is NOT smaller than NT,1 + 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 9: For UE BB bandwidth reduction, for autonomous SI acquisition, 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 10: For UE BB bandwidth reduction, during a process of P-RNTI triggered SI acquisition, the UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if in the same cell, another PDSCH scheduled with SI-RNTI partially or fully overlap in time when the combined bandwidth of unicast PDSCH and SI PDSCH is larger than the UE can process per slot.
Proposal 11:
· For UE peak data rate reduction with UE BB bandwidth reduction, the 10-Mbps peak rate target corresponds to vLayers·Qm·f = 3.2
· For UE peak data rate reduction without UE BB bandwidth reduction, the 10-Mbps peak rate target corresponds to vLayers·Qm·f = 0.8
Proposal 12: For Rel-18 eRedCap UE with and without BB bandwidth reduction, 256QAM is not supported.
Proposal 13: For Rel-18 eRedCap UE with and without BB bandwidth reduction, 2Rx/2layers is optionally supported.
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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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Table 6.1.2.1.1-5: Definition of value 4
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