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1. [bookmark: _Toc120549591]Introduction
In RAN1#110b-e meeting, the following agreements about UE complexity reduction were agreed[1]. 
	Agreement 
For a cell supporting both Rel-17 and Rel-18 RedCap UEs,
· The Rel-18 RedCap UEs can share the same separate initial DL/UL BWP as the Rel-17 RedCap UEs.
· FFS: whether to support an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs

Agreement
· 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 
· If UE peak data rate reduction is supported as a standalone feature,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ Y.
· FFS: the value of Y
· Note: Whether this option is supported will be decided in RAN plenary.



During RAN1#111 meeting, the following agreements were made[2],
	Agreement
For UE BB complexity reduction, a UE is able to receive a DL assignment in a DCI with a unicast PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
The number of PRB scheduled in DCI is not larger than the maximum number of PRB agreed in previous agreement from 110b-e

Agreement
For UE BB bandwidth reduction, for PUSCH, down-select between the following options 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
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (for both unicast and broadcast), down-select between the following options 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
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
Same option will be selected for both PDSCH and PUSCH.

Agreement
· 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



In RAN#98 meeting, the minimum target peak rate of 10Mbps is confirmed.  
In this contribution, we give our considerations on the following issues and make proposals.
· Issue 1: Separate early indication for R18 eRedCap
· Issue 2: Whether separate initial DL/UL BWP for R18 eRedCap is needed
· Issue 3: The maximum number of PRBs that the UE can transmit per slot/hop for UL or can process per slot for DL
· Issue 4: The constraint value determination for peak data rate reduction
2. Discussion on UE complexity reduction
In this section, we will provide our considerations on each above issues.
· Issue 1: Separate early indication for R18 eRedCap
Early indication is used for gNB to apply different scheduling strategies for different kinds of UEs before UE reporting its capability. For example, if R18 RedCap UEs cannot correctly decode the downlink common channels that gNB sends to R17 UEs, or if R18 RedCap UEs cannot perform uplink scheduling if the gNB schedules Msg3 PUSCH with number of RBs larger than 5MHz, early indication will be needed.
According to previous agreements, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot, so there is no need to distinguish R17 RedCap and R18 RedCap UEs for RAR scheduling. For uplink transmission of Msg3, we have agreed that UE does not expect Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop. The assumption is that Msg.3 usually has a smaller TBS such as 56 or 72 bits, and even MCS0 of Table 6.1.4.1-1 in TS 38.214 is used, with spectrum efficiency 0.2344, 14 OS (2 DMRS) ,11 RB can carry a TB size of 370bit. So the scheduling of Msg3 is likely to be within 11RB/12RB. And Msg.3 can also be re-transmitted, so there is no need for gNB to identify R18 RedCap UE for scheduling of Msg3.
And also considering that RACH indication has been used by quit a few features, such as 2-step RA, slicing, R17 RedCap, CE, etc. It will be further fragmented if early indication is introduced for R18 RedCap by Msg1, and the PRACH collision will be increased or more PRACH resource needs to be reserved. So we think early indication of R18 RedCap by Msg.1 is not needed for R18 RedCap. 
Proposal 1. Separate early indication for R18 RedCap by Msg.1 is not supported. 
[bookmark: _GoBack]According to the revised WID, additional separate early indication(s) for R18 eRedCap is supported, then Msg.3 early indication can be considered. With Msg.3 early indication, the scheduling of Msg.4 can be adapted for R18 eRedCap.  Msg.3 early indication had been discussed during R17, and the solutions can be reconsidered for R18 eRedCap with limited specification impacts, and the detail design is up to RAN2. 
Proposal 2. Separate early indication for R18 RedCap by Msg1 is supported, detail design is up to RAN2. 

· Issue 2: Whether separate initial DL/UL BWP for R18 eRedCap is needed
When this issue is discussed, we can check whether the motivations of introducing separate initial DL/UL BWP for R17 RedCap still exists for R18,
· Motivation 1: RACH RO span larger bandwidth than maximum UE bandwidth. When R17 RedCap UEs coexist with non-RedCap UEs, the bandwidth of ROs configured for non-RedCap UEs can be larger than 20MHz, leading to coexistence issues. However for R18 eRedCap, only PDSCH/PUSCH bandwidth is reduced, the RACH bandwidth can still be up to 20MHz, so it can share the same separate initial UL/DL BWP for R17 RedCap UE, so there is no coexistence issues for R18 eRedCap and R17 RedCap UE.
· Motivation 2: Frequency hopping bandwidth of Msg.3 may be larger than maximum UE bandwidth. For R17 RedCap UE, both the RF and BB bandwidth is 20MHz, frequency hopping of Msg.3 larger than 20MHz will cause performance loss and complexity for R17 RedCap. However for R18 eRedCap UE, the RF bandwidth is same as R17 RedCap, so Msg.3 frequency hopping within 20MHz is allowed for R18 eRedCap UE, as long as the scheduled number of PRBs is smaller than the defined PRB number R18 eRedCap UE can process. 
· Motivation 3: PUCCH hopping with larger bandwidth than than maximum UE bandwidth. This is no longer an issue for R18 eRedCap UE, its bandwidth is still 20MHz for PUCCH, so again it can share the same separate initial UL/DL BWP for R17 RedCap UE.
So we don’t see strong motivation to introduce separate initial UL/DL BWP for R18 eRedCap UE, sharing the same separate initial UL/DL BWP with R17 RedCap UE is enough. 
Proposal 3. Additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs is not supported.

· Issue 3: The maximum number of PRBs that the UE can transmit per slot/hop for UL or can process per slot for DL
According to the agreements, there are still two options for the maximum number of PRBs that the UE can transmit per slot or per hop, and also 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
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
Among the two options, 12RB is better for CORESET resource allocation, since the frequencyDomainResources of ControlResourceSet is inidicated with a granularity of 6RBs and 12 is also a valid RB number for DFT-S-OFDM resource allocation. 
So we propose to adopt option 3 for both DL PDSCH and UL PUSCH transmission, e.g. 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
Proposal 4: For UE BB bandwidth reduction, for PUSCH, the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable is,
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS 
Proposal 5: For UE BB bandwidth reduction, for PDSCH (at least for unicast), the maximum number of PRBs that the UE can process per slot is,
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS 

· Issue 4: The constraint value determination for peak data rate reduction
According to conclusion of RAN#98 meeting, there is no additional discussion in RAN1 in 1Q’23 for PR1 standalone discussion. So here we will discuss the constraint value of for PR1 as an add on feature.
Firstly, we think the target peak data rate of 10Mbps should be confirmed.
When UE peak data rate reduction is supported at least as an add-on to UE BB bandwidth reduction, the value X needs to be decided. The following Table.1 gives our calculation of peak data rate according to TS38.306.
Table.1 peak data rate calculation for different X values
	SCS&PRB
	X value
	DL
	UL

	15KHz,25RB
	X=3.2
	10.7Mbps
	11.45Mpbs

	
	X=3
	10.03Mbps
	10.73Mbps

	30KHz,11RB
	X=4
	11.77Mbps
	12.59Mbps

	
	X=3.2
	9.42Mbps
	10.07Mbps

	30KHz,12RB
	X=3.2
	10.27Mbps
	10.99Mbps

	
	X=3
	9.63Mbps
	10.3Mbps


Based on above peak data rate calculation, for 15KHz SCS, X should be no small than 3, while for 30KHz SCS, since we propose PRB number is 12, X should be equal to or larger than 3.2. To make a common value for both 15KHz and 30KHz, X=3.2 is proposed.
Proposal 6: The minimum DL peak rate target (for FD-FDD) is 10 Mbps based on peak data rate calculation according to 38.306.
Proposal 7: When 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, X=3.2.
3. Conclusion
In this contribution, we give our consideration on UE BB complexity reduction, and the following proposals are made.
Proposal 1. Separate early indication for R18 RedCap by Msg1 is not supported. 
Proposal 2. Separate early indication for R18 RedCap by Msg1 is supported, detail design is up to RAN2. 
Proposal 3. Additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs is not supported.
Proposal 4: For UE BB bandwidth reduction, for PUSCH, the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable is,
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS 
Proposal 5: For UE BB bandwidth reduction, for PDSCH (at least for unicast), the maximum number of PRBs that the UE can process per slot is,
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS 
Proposal 6: The minimum DL peak rate target (for FD-FDD) is 10 Mbps based on peak data rate calculation according to 38.306.
Proposal 7: When 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, X=3.2.
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