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Introduction
According to the WID[1], the core part has the following objective and notes related to further reduced UE complexity:
	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.
· 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#98-e regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone
· Whether or not/how a separate early indication can be supported
· Other restrictions of the WI (e.g., connectivity restrictions, band, etc.)



It can be seen that there are some open issues to be checked in RAN#98-e meeting, in this contribution, we give our views on the first two open issues. 
Discussion on the open issues for R18 RedCap
In this section, we express our views on the peak data rate reduction and separate early indication.
Discussion on UE peak data rate reduction
There were a lot of discussion during last RAN#97 meeting about whether UE peak data rate reduction (PR1) is used only as add on to UE BB bandwidth reduction or as a standalone solution for R18 RedCap UEs, and the conclusion will be made in this meeting.
Some progress has been made with two RAN1 meetings. During RAN1#111 meeting, the following agreements was made, which means PR3 other than BW3 is adopted for UE cost reduction, and the post FFT buffer size of UE is up to 20MHz.
	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



According to TR 38.865[2], the cost reduction gain of PR1 and PR3 is shown in Table 1 and Table 2, with R15 and R17 as baseline, respectively.
Table 1. Average UE complexity reduction achieved for PR1 and PR3 with different configurations 
	RF+BB cost reduction
	Rel-15 reference
	Rel-17 RedCap
	PR1
	PR3

	FD-FDD 1Rx
	100%
	44.74%
	42.89%
	41.58%

	TDD 1Rx
	100%
	31.41%
	30.15%
	29.30%

	HD-FDD 1Rx
	100%
	39.07%
	37.12%
	35.90%

	FD-FDD 2Rx
	100%
	65.24%
	61.74%
	58.83%

	TDD 2Rx
	100%
	43.99%
	42.35%
	41.09%

	HD-FDD 2Rx
	100%
	58.99%
	56.19%
	54.28%



Table 2. Cost reduction for PR1 and PR3
(TR 38.865 Table 7.3.2-7 Average UE complexity reduction achieved by PR reduction options compared to corresponding Rel-17 baselines)
	Option
	FD-FDD 1Rx
	TDD 1Rx
	HD-FDD 1Rx
	FD-FDD 2Rx
	TDD 2Rx
	HD-FDD 2Rx

	PR1
	4.13%
	4.02%
	4.99%
	5.36%
	3.73%
	4.74%

	PR3
	7.06%
	6.74%
	8.12%
	9.81%
	6.59%
	7.98%



It can be seen that the cost reduction gain gap between PR1 and PR3 is not large, however, PR1 is more simple to implement for network due to the following reasons,
· There is no need to consider scheduling restriction for R18 RedCap UEs before RRC connection, gNB complexity can be reduced.
According to RAN1 agreements, common channels such as SIB1, broadcast OSI, paging, RAR can span more than 5MHz. Then it is up to gNB to ensure correct decoding of R18 RedCap UEs if they are allowed to access the network. For example, gNB need to check whether the common paging message with large TBS can be correct decoded for R18 UEs if they are scheduled with more than 12/11 RBs for 30KHz or more than 25RBs for 15KHz. If not, whether to delay the separate R18 paging message to a later PO with smaller TBS. For RAR, gNB has consider whether to schedule a RAR with number of PRBs larger than the maximum number of unicast PRBs, according to the time gap between RAR and corresponding Msg3. And it has to make sure that Msg3 PUSCH resource allocation spans a bandwidth no more than ~5 MHz.
The related agreements is as following.
	Agreement
From RAN1 perspective, for UE BB complexity reduction, for paging channel (PDSCH) to Rel-18 RedCap UEs, allow the scheduling of paging channel to be larger than 5 MHz (as in legacy operation). 

Agreement 
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.

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



· No additional spec impact for PR1 as standalone solution compares to add on way.
With PR1 as standalone solution, only the constraint of vLayers·Qm·f for peak data rate calculation needs to be determined. There is no need for early indication, since no coexistence issues for PR1.
Therefore, although PR1 has a bit smaller cost reduction gain than PR3, it is much easier for network implementation and easy to be deployed. So we propose to support standalone PR1 operation.
Proposal 1: UE peak data rate reduction for UE can be supported as standalone solution for R18 RedCap.

Discussion on separate early indication
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 BWP larger than 5MHz, early indication will be needed.
According to RAN1 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. For uplink transmission of Msg3, 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. Usually Msg.3 has a smaller TBS such as 56 or 72 bits. So the scheduling of Msg3 is likely to be within 11RB/12RB. So there is no need for gNB to identify R18 RedCap UE for scheduling of Msg2 and 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, but we are open for Msg3 indication if find necessary. 
Proposal 2. Separate early indication for R18 RedCap by Msg1 is not supported. 
Conclusion
In this contribution, we discussed the considerations on open issues of R18 RedCap WI, the following proposal are made, 
Proposal 1: UE peak data rate reduction for UE can be supported as standalone solution for R18 RedCap.
Proposal 2. Separate early indication for R18 RedCap by Msg1 is not supported. 
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