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Introduction
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
Behaviors of simultaneous PDSCHs 
We had agreements in the RAN1#113 meeting. 
	
Agreement
[bookmark: _Hlk142329753]Down-select between these options for handling of simultaneous reception during P-RNTI triggered SI acquisition when the total number of PRBs for the PDSCH scheduled with SI-RNTI and the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI is larger than the maximum number of PRBs that the UE can process per slot.
· Option 2: The UE may skip decoding of PDSCH [in slot n or n+1] scheduled with C-RNTI/MCS-C-RNTI/CS-RNTI but decodes SI PDSCH triggered by P-RNTI in slot n.
· Option 3: The prioritization between reception of PDSCH scheduled with C-RNTI/MCS-C-RNTI/CS-RNTI and SI PDSCH triggered by P-RNTI is up to the UE implementation.
· Option 4: During a process of P-RNTI triggered SI acquisition, the UE is not expected to [be scheduled PDSCH/to decode PDSCH scheduled] with C-RNTI/MCS-C-RNTI/CS-RNTI if in the same cell, another PDSCH scheduled with SI-RNTI partially or fully overlap in time.
· [bookmark: _Hlk142329785]Option 7: No specification change




During the operation of 5MHz eRedCap UE, the UE may have received PDSCHs in parallel. The case mentioned above is not solved since the triggered SI acquisition would also need some stringent processing timeline as the normal dynamically granted PDSCH. It is unclear if UE have to prioritized which PDSCH in case of the total amount limit introduced for 5MHz eRedCap UE been exceed.
We consider the case may not be frequently happened. The eRedCap UE accessed into the network is also known by gNB and the potential large total PRBs of PDSCHs could be avoided by gNB scheduler. Thus, we prefer to have not specification text to address the case. If the collision still happen, UE would also select the most needed PDSCH to process based on its own decision. The gNB should transmit both, without knowing UE’s preference. Thus, the Option 3 is also acceptable, however, it seems not specification can be introduced, too. 
Proposal 1: For simultaneous reception during P-RNTI triggered SI acquisition when the total number of PRBs for the PDSCH scheduled with SI-RNTI and the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI is larger than the maximum number of PRBs that the UE can process per slot, no specification change introduced or up to UE prioritization.
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 based on UE capability. This restriction can be applied for broadcast channel’s PDSCH, when applicable.
Proposal 2: In the 38.214, we can specify that the maximum 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for PUSCH and PDSCH allocated to the 5MHz eRedCap UE should not be exceeded.
Peak data rate reduction
In the RAN plenary #100, we had conclusion as working assumption to clarify the work item of eRedCap about the scope of further RedCap enhancement:
The peak rate target is 10 Mbps regardless of what optional features the UE may support.
With this conclusion, RAN1 now is to select allowed values of [vLayers, Qm, f ] that achieve target peak rate of 10 Mbps.
Data Rates for eRedCap UE
In UE capability specification, data rate of certain UE capability is 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. 
Date Rates should be meeting the condition of “and component  is no smaller than 4.”.
5MHz Bandwidth eRedCap UE
It was further agreed in earlier that a factor X=3.2 is selected to replace ‘4’, when PR1 is add-on to 5MHz narrow bandwidth RedCap UE. Thus, if assuming vLayers·Qm·f  =1*4*0.8=3.2, the set of data rates can be around the traget under different configurations.
Table1. The data rates for vLayers·Qm·f  = 3.2, 5MHz
	Minimal value
	15 kHz SCS
(25 PRBs)
	30 kHz SCS
(12 PRBs)

	Data Rate for DL
	10.7006 Mbps
	10.2725 Mbps

	Data Rate for UL
	11.0893 Mbps
	10.9894 Mbps



20MHz Bandwidth eRedCap UE
It was also agreed that a factor X=0.75 is selected to replace ‘4’, when PR1 is stand-alone to 20MHz RedCap UE. Thus, if assuming vLayers·Qm·f  =1*1*0.75=0.75, the set of data rates can be around the traget under different configurations.
Table2. The data rates for vLayers·Qm·f  = 0.75, 20MHz
	Minimal value
	15 kHz SCS
(106 PRBs)
	30 kHz SCS
(51 PRBs)

	Data Rate for DL
	10.6337 Mbps
	10.2323 Mbps

	Data Rate for UL
	11.02 Mbps
	10.9465 Mbps



By those basic settings, the target data rate of eRedCap UE is achieved.
Specification of the PR1
In specification of the PR1, the current framework of UE peak date rate requires that vLayers·Qm·f to be larger than a threshold. The RAN working assumption now changed the framework. All the values should result in the vLayers·Qm·f been around or equal to a fixed threshold.
[bookmark: _GoBack]Considering to implement that in UE capability specification, the 3 parameters have limited useful ranges. For the number of layers, the RedCap UE with MIMO capability will not have valid case with small data rate. Thus, the vLayers should be limited to 1. In earlier releases, Qm does not correspond to max supported modulation order. It is only for PR determination. The scaling factor is also not having too much meaning other than PR. 
Overall, the above factors in 3.1 should be sufficient for eRedCap UE. Although other sets, like [2, 4, 0.4] for PR1+BW3 and [2,1,0.4] for PR1-only, can be close to the target rate, they did not bring additional benefit. Thus, we consider to fixed the 3 parameters for eRedCap.
Proposal 3: RAN1 specify in the Rel-18 eRedCap UE capability as:
vLayers= 1, Qm=4, f=0.8 for UE with 5 MHz bandwidth. 
vLayers= 1, Qm=1, f=0.75 for standalone PR1 UE with 20 MHz bandwidth.
Only single layer capability is supported.
Conclusion
In this contribution, we have discussed and analyzed the further enhancement of the RedCap devices. The remaining issues are discussed. As summary, we propose:
Proposal 1: For simultaneous reception during P-RNTI triggered SI acquisition when the total number of PRBs for the PDSCH scheduled with SI-RNTI and the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI is larger than the maximum number of PRBs that the UE can process per slot, no specification change introduced or up to UE prioritization.
Proposal 2: In the 38.214, we can specify that the maximum 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for PUSCH and PDSCH allocated to the 5MHz eRedCap UE should not be exceeded.
Proposal 3: RAN1 specify in the Rel-18 eRedCap UE capability as:
vLayers= 1, Qm=4, f=0.8 for UE with 5 MHz bandwidth. 
vLayers= 1, Qm=1, f=0.75 for standalone PR1 UE with 20 MHz bandwidth.
Only single layer capability is supported.

Reference
[1] RP-222675, New WID on enhanced support of reduced capability NR devices, Ericsson
[2] 3GPP TR 38.865 V18.0.0, Study on further NR RedCap UE complexity reduction, Ericsson
[3] R1-2305449, Further consideration on reduced UE complexity, OPPO
image2.wmf
(

)

m

,

j

BW

PRB

N


oleObject2.bin

image3.wmf
(

)

j

BW


oleObject3.bin

image1.wmf
(

)

å

=

-

÷

÷

ø

ö

ç

ç

è

æ

-

×

×

×

×

×

×

×

=

J

j

j

s

j

BW

PRB

j

j

m

j

OH

T

N

R

f

Q

v

Layers

1

)

(

),

(

max

)

(

)

(

)

(

6

1

12

10

Mbps)

(in 

 

rate

 

data

m

m


oleObject1.bin

