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In RAN#98e meeting, the following WID were approved[1]:
	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 regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone.


In this contribution, the UE complexity/cost reduction feature will be discussed.
Discussion on further UE complexity reduction features
UE BB bandwidth reduction
Maximum number of PRBs
For UE BB bandwidth reduction, the following agreement were reached in RAN1#111 meeting[2].
	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.



First, from our point of view, in order to better reduce the implementation complexity, 5MHz PDSCH and 5MHz PUSCH should be configured with the same maximum number of PRBs. Second, since the size of one CCE is 6 RBs, 12 RBs are more suitable for CORESET resource allocation than 11 RBs. In addition, compared with 11RB, 12RB can better meet the current PRACH frequency domain resource allocation requirements. Therefore, option 3 is more suitable for 5MHz PDSCH and 5MHz PUSCH.
Proposal 1  The maximum number of PRBs in Option 3 is more preferred for PUSCH and PDSCH.
Early indication
Early Indication was introduced in R17 and is mainly used for network to identify Redcap UE type. If there is no early indication of RedCap UEs, legacy UEs and RedCap UEs will be considered the same by the network, which may lead to conservative treatment of all UEs. Similarly, since the maximum BB bandwidth supported by PDSCH/PUSCH of R17 Redcap UE and R18 eRedcap UE is different, if the earlier indication of R17 continues to be reused, the network will schedule R17 Redcap UE and R18 eRedcap UE according to the maximum BB bandwidth supported by R18 eRedcap UE, which is inappropriate and unfair for R17 Redcap UE.
Further, since the early indication of the existing R17 Redcap is through Msg 1, if the R17 Redcap UE, R18 eRedcap UE and legacy UE are all identified by the preamble, the preamble sequence will be fragmented. Therefore, a new early indication technology can be discussed.
Proposal 2  It is recommended to support a separate early indication.
UE peak data rate reduction
In RAN1#111 meeting[2], the following agreement for UE peak data rate reduction was reached.
	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 other words, the minimum DL/UL peak rate (for FD-FDD) calculated from the relaxation of constraints should be 10 Mbps.
In addition, RAN#98-e meeting also proposed to define the value for relaxed constraint.
	· 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.



In fact, according to 38.306, the data rate is calculated as follows:



where Rmax = 948/1024,   .
If UE peak data rate reduction is an add-on technique to UE BB bandwidth reduction, the relationship between DL data rate and vLayers·Qm·f is in the Table 1 
Table 1
	OH value
	
maximum RB allocation =25 for 15KHz
	
maximum RB allocation =11 for 30KHz
	
maximum RB allocation =12 for 30KHz

	0.14 and vLayers·Qm·f=2
	DL data rate: 6.7MHz
	DL data rate: 5.9MHz
	DL data rate: 6.4MHz

	0.08 and vLayers·Qm·f=2
	DL data rate: 7.15MHz
	DL data rate:6.3MHz
	DL data rate: 6.9MHz

	0.14 and vLayers·Qm·f=3
	DL data rate: 10.03MHz
	DL data rate:8.8MHz
	DL data rate: 9.6MHz

	0.08 and vLayers·Qm·f=3
	DL data rate: 10.7MHz
	DL data rate: 9.44MHz
	DL data rate: 10.3MHz


From the table, we can know that if UE peak data rate reduction is an add-on technique to UE BB bandwidth reduction, the constraint (vLayers·Qm·f) value can be relaxed to 3.
Similarly, if UE peak data rate reduction is an standalone technique, the maximum RB allocation in columns 2~4 in Table 1 can be increased to the number of PRBs corresponding to 20MHz. That is, the PRB is enlarged by a factor of 4 relative to the UE BB bandwidth reduction feature, so the constraint (vLayers·Qm·f) value can be relaxed to 1.
Proposal 3  If UE peak data rate reduction is an add-on technique to UE BB bandwidth reduction, the constraint (vLayers·Qm·f) value can be relaxed to 3.
Proposal 4  If UE peak data rate reduction is an standalone technique, the constraint (vLayers·Qm·f) value can be relaxed to 1.
The relationship between UE peak data rate reduction and UE BB bandwidth reduction
[bookmark: _GoBack]According to the WI in RAN#98e meeting, there are two techniques to further reduce the UE complexity, one is to reduce the BB bandwidth, and the other is to reduce the UE peak rate. If UE peak rate reduction and UE BB bandwidth reduction are two independent parallel schemes, the requirement to define at most one R18 eRecap UE type as required in WI cannot be met. In addition, this could lead to market fragmentation, thereby limiting limit the economies of scale advantages of the Rel-18 eRedCap UE. Therefore, UE peak rate reduction for UE should be limited with UE BB bandwidth reduction.
Proposal 5  It is recommended that UE peak data rate reduction for UE should be limited with UE BB bandwidth reduction.

Conclusions
In this contribution, the features of UE complexity reduction are discussed, and the following proposals are made.
Proposal 1  The maximum number of PRBs in Option 3 is more preferred for PUSCH and PDSCH.
Proposal 2  It is recommended to support a separate early indication.
Proposal 3  If UE peak data rate reduction is an add-on technique to UE BB bandwidth reduction, the constraint (vLayers·Qm·f) value can be relaxed to 3.
Proposal 4  If UE peak data rate reduction is an standalone technique, the constraint (vLayers·Qm·f) value can be relaxed to 1.
Proposal 5  It is recommended that UE peak data rate reduction for UE should be limited with UE BB bandwidth reduction.
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