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Introduction
After further discussion in the last RAN1 meeting, more agreements were reached
Agreement
Revise the earlier agreement by removing the square brackets like this:
· 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

Agreement
For UE BB bandwidth reduction, for PUSCH, select the following option 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
For UE BB bandwidth reduction, for PDSCH (for both unicast and broadcast), select the following option 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
Note: No intention to change the RAN4 RF specifications about maximum transmission PRB number
Conclusion
There is no consensus to continue discussion on “whether additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs is allowed to be configured by the SIB in the cell”.
Conclusion
For UE BB complexity reduction, there is no need to relax the requirements on simultaneous reception of two broadcast PDSCH transmissions for SIB1/OSI/paging/RAR.
Agreement
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




Agreement 
Update the agreement for PDSCH paging with the clarification as follows:
· 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). The scheduling of paging PDSCH is allowed to be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.

Agreement
For UE BB complexity reduction, a UE is not expected to perform 2-step RACH with a MsgA PUSCH resource spanning a bndwidth of more than ~5 MHz per slot or per hop, if applicable.
Working Assumption
· 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.
In the RAN plenary #99, the supported eRedCap capabilities are concluded with the consideration on whether/how standalone PR1 is supported:
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
In this contribution, we further analyze solutions on top of the decision made in both RAN and RAN1. The remaining details of RedCap enhancement are discussed.
[bookmark: _Hlk115464106]UE BB bandwidth reduction
Earlier UE identification
We had agreements in the RAN1#112 meeting. 
	Agreement
For the earlier RAN1 agreement achieved in RAN1#111 as following,
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

For the “FFS: value(s) of X”
· X = [0.5/0.25 or 1/0.5 or 2/1] ms for 15/30kHz SCS
· Note: Single Value pair for X is to selected for SCSs



The additional procession time X ms should be determined. Considering the extra processing is mainly for channel coding, 1ms would be sufficient for the larger TB sizes in 15kHz SCS. Since the TB size will be around half when SCS is 30kHz, the corresponding extra channel decoding time will be 0.5ms.


Figure1. Processing difference is the channel decoding for wider RAR
Proposal 1: If scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs, the Rel-18 RedCap UE expect that 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 + 1/(2^u) ms.
RB resource restriction
Regarding the maximum 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for UL and DL, RAN1 specification can introduce direct restriction of bandwidth in the specification. In the 38.214, we can state that the maximum number of RB allocated to the UE should not exceed the value per each SCS defined as UE capability. This restriction can be applied for broadcast channel’s PDSCH, when applicable.
Proposal 2: In the 38.214, we can state that the maximum 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for PUSCH and PDSCH allocated to the UE should not be exceeded as 5MHz eRedCap UE capability.
Peak data rate reduction
For 5MHz Bandwidth RedCap UE
The peak data rate of UE would be also reflected in the UE capability specification, as the main specification impact of PR. It was further agreed the case that a factor X is selected to replace ‘4’, when PR is add-on to 5MHz RedCap UE. The further agreement to set the component  is no smaller than 3 or 3.2. 
In that specification, is all due to the data rate of UE capability defined as following: 

“”


The  is the maximum RB allocation in bandwidth . And, that bandwidth refers the 38.101, which is defining the possible maximum system bandwidth. 
We understand PR1 is to target the data rate of 10Mbps. Thus, we prefer to choose 3 as it already reaches that data rate. 
Proposal 3: RAN1 introduce restriction  is no smaller than 3 in case of 5MHz Bandwidth RedCap UE, in the UE capability specification.
For 20MHz Bandwidth RedCap UE
For the 20MHz Bandwidth RedCap UE, this is mainly based on the defined Rel-17 RedCap UE. With the PR1 extension, that will be converted to Rel-18 RedCap UE targeting on the 10M bps. Thus, the component   will be no larger than 0.75. 
Proposal 4: RAN1 introduce restriction  is no smaller than 0.75 in case of 20MHz Bandwidth RedCap UE, in the UE capability specification.
Conclusion
In this contribution, we have discussed and analyzed the further enhancement of the RedCap devices. For the bandwidth reduction, data rate reduction and others, we discussed the motivation and benefit of the methods. The potential changes are to be considered together with UE capability specification.
As summary, we propose:
Proposal 1: If scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs, the Rel-18 RedCap UE expect that 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 + 1/(2^u) ms.
Proposal 2: In the 38.214, we can state that the maximum 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for PUSCH and PDSCH allocated to the UE should not be exceeded as 5MHz eRedCap UE capability.
Proposal 3: Introduce the restriction of number for RBs allocated to PUSCH/PDSCH for different subcarrier spacings in the UE.
25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
Proposal 3: RAN1 introduce restriction  is no smaller than 3 in case of 5MHz Bandwidth RedCap UE, in the UE capability specification.
Proposal 4: RAN1 introduce restriction  is no smaller than 0.75 in case of 20MHz Bandwidth RedCap UE, in the UE capability specification.
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