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1 Introduction
In RAN#99, the following statement was endorsed [2]:
	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



This document considers how the target data rate of 10Mbps is achieved for both “add-on PR1” and “standalone PR1”. 
The document also considers early indication issues for eRedCap UEs.

2 Peak Rate Reduction

Add-on: Relaxation of vLayers·Qm·f ≥ 4 constraint 
In RAN1#112 Athens, the following agreement was reached:
	
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 “add-on PR1”, the data rates that are achieved with X = 3 and X = 3.2 are listed in Table 1.
[bookmark: _Ref131784522]Table 1 – Data rates for relaxed vLayers·Qm·f  criteria for add-on PR1
	vLayers·Qm·f
	DL data rate / Mbps
	UL data rate / Mbps

	3
	10.04
	10.73

	3.2
	10.71
	11.42



In order to achieve a peak data rate of 10Mbps, the criterion should be relaxed to X = 3, according to the above table.
Proposal 1: For “add-on PR1”, for the vLayers·Qm·f > X criterion, support X = 3.  


Standalone: Relaxation of vLayers·Qm·f ≥ 4 constraint 
In RAN1#110bis_e, the following agreement was reached:
	
· 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.




For “standalone PR1”, the data rates that are achieved with some values of “Y” are listed in Table 1.
Table 1 – Data rates for relaxed vLayers·Qm·f  criteria for standalone PR1
	vLayers·Qm·f
	DL data rate / Mbps
	UL data rate / Mbps

	1
	14.18
	15.17

	0.7
	9.92
	10.62Mbps



RAN plenary has provided the guidance that the peak data rate for eRedCap is 10Mbps and that the peak data rate for “add-on PR1” is the same as the peak data rate for “standalone PR1”. The peak data rate of 10Mbps for standalone PR1 is achieved using Y = 0.7.
Proposal 2: For “standalone PR1”, for the vLayers·Qm·f > Y criterion, support Y = 0.7.  


3 Early Indication
It was agreed to support additional separate early indication as part of the revised WID [1] for Rel-18. Still left for further study is how it will be specified for Msg1 and/or Msg3. It was agreed to allow for a wider RAR where a 5 MHz device may benefit from an Early Indication. Having early indication in Msg1 will give further fragmentation of the PRACH resources. Therefore, it is better if Msg1 identification is configurable by SIB to allow for optional use. For Msg4 it is important to know the Rel-18 RedCap UE type due to the Msg4 larger TBS. If Msg1 indication is not enabled by SIB, a Msg3 based early indication is needed for the gNB to know whether the UE is a Rel-17 or a Rel-18 RedCap UE.
 
Proposal 3: Support at least Msg 3 early indication of Rel-18 RedCap UEs, possibly in combination with an SIB enabled/disabled Msg1 early indication.  

4 Conclusion 
This document has considered complexity reduction for eRedCap. The following proposals are made:
Proposal 1: For “add-on PR1”, for the vLayers·Qm·f > X criterion, support X = 3.  

Proposal 2: For “standalone PR1”, for the vLayers·Qm·f > Y criterion, support Y = 0.7.  

Proposal 3: Support at least Msg 3 early indication of Rel-18 RedCap UEs, possibly in combination with an SIB enabled/disabled Msg1 early indication.  
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