3GPP TSG RAN WG1 Meeting #112       	                R1-2301424
Athens, Greece, February 27th – March 3rd, 2023

Source:	Qualcomm Incorporated
[bookmark: OLE_LINK22][bookmark: OLE_LINK21][bookmark: OLE_LINK9][bookmark: OLE_LINK8]Title:	UE Complexity Reduction for eRedCap
[bookmark: Source]Agenda Item:	9.6.1
Document for:	Discussion/Decision
1. [bookmark: _Ref115132664]Introduction
[bookmark: _Hlk95727305]The eRedCap work item was agreed in RAN#97 and further revised in RAN#98 with the following objectives as given below.
	
4.1	Objective of Core part WI

Power saving/energy efficiency enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2, CT1 and CT4 involvement
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, we discuss our views on Rel-18 eRedCap and provide some proposals for further progress. 

2. Further reduced UE complexity
[bookmark: _Toc101519368]2.1	UE baseband bandwidth reduction 
This section discussed UE baseband bandwidth/complexity reduction scheme (aka option PR3/BW3). 
Timeline relaxation for broadcast PDSCH
	RAR bandwidth

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




During RAN1 #111, the primary discussion topic was whether to have resource restriction for scheduling of downlink broadcast PBSCHs, which include SIB1, OSI, paging, and RAR PDSCHs and it was agreed that broadcast PDSCHs can be scheduled with a bandwidth larger than 5 MHz. Particularly, if the scheduling of RAR PDSCH is larger than 5 MHz, an additional timeline relaxation was agreed upon, as indicated in the agreement above.
Timeline relaxation for RAR PDSCH was agreed based on the following reasonings.
· The Rel-18 eRedCap UE has a limited capacity for baseband processing, allowing it to process only up to 25/11 PRBs per slot for a SCS of 15/30 kHz respectively on the DL PDSCH.
· To ensure coexistence with existing UEs, the scheduling of broadcast PDSCHs is permitted to exceed 5 MHz (25/11 PRBs).
· The RAR PDSCH differs from other broadcast PDSCHs in that it has a strict L1 timeline restriction between RAR reception and Msg-3 transmission.
· If the scheduling of RAR PDSCH is larger than 5 MHz, a Rel-18 eRedCap UE with limited baseband processing capability will require more time to process it..
The required minimum time between RAR reception and transmission of corresponding Msg-3 has three parts (NT,1 + NT,2 + 0.5) as described in [4], where
· NT,1: time duration of N1 symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured
· NT,2: time duration of N2 symbols corresponding to a PUSCH preparation time for UE processing capability 1
· 0.5 msec: MAC processing latency as given in [6]
As NT,1 is the PDSCH processing time, we can relax NT,1 for RAR PDSCH by x msec if scheduling is larger than 5MHz. The proposed value for x is summarized in Table 1. The current PDSCH processing time requirement is time duration of 13 symbols for both 15 KHz and 30 KHz SCS. For baseband processing of PDSCH whose aggregated BW is larger than 5MHz, additional 7 symbols will suffice. 
[bookmark: _Ref127298388]Table 1: Required time for RAR PDSCH processing
	SCS
	RAR PDSCH proceedings time
	X value

	
	Not larger than 5MHz
	larger than 5MHz
	

	15 KHz
	N1 (13 symbols)
	N1 + 7 symbols
	0.5 msec

	30 KHz
	N1 (13 symbols)
	N1 + 7 symbols
	0.25 msec



The agreement above addresses the minimum time requirement relaxation between the reception of RAR PDSCH and the PUSCH transmission scheduled by the UL grant included in the RAR. This timeline relaxation applies not only to the Msg-2 of the 4-step RACH, but also to the fallbackRAR of the 2-step RACH. However, The timeline relaxation has to be also applied to other scenarios of random access procedure. Firstly, in 4-step RACH scenario, if the UE detects the DCI with CRC scrambled by RA-RNTI and if the UE does not correctly receive the transport block in the corresponding PDSCH, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, then the UE shall be ready to transmit a PRACH no later than NT,1 + 0.75 msec after the last symbol of the window, or the last symbol of the PDSCH reception, which needs to be relaxed if the scheduling of RAR PDSCH is larger than 5MHz. Secondly, in 2-step RACH scenario, in response to the Msg-B PDSCH reception with the UE contention resolution identity, the UE transmits HARQ-ACK information in a PUCCH. The minimum time between the PDSCH reception and the corresponding PUCCH transmission with the HARQ-ACK information is equal to NT,1 + 0.5 msec, which also needs to be relaxed if the scheduling of Msg-B PDSCH is larger than 5MHz.
Observation 1:
· x is equal to time duration of 7 OFDM symbols, (0.5 msec for 15KHz SCS, 0.25 msec for 30KHz SCS)

Proposal 1:
· x is equal to time duration of 7 OFDM symbols, (0.5 msec for 15KHz SCS, 0.25 msec for 30KHz SCS)
· Timeline relaxation of x ms is also applied to the following cases
· Between reception of fallbackRAR and transmission of Msg-3 (2-step RACH)
· Between reception of successRAR and transmission of corresponding HARQ-ACK (2-step RACH)
· Between reception of RAR PDSCH in which UE does not correctly receive the transport block and upcoming transmission of PRACH (4-step RACH)
· Between reception of RAR with RAPID which is not associated with the corresponding PRACH transmission and upcoming transmission of PRACH (4-step RACH)

Simultaneous reception of 2 PDSCHs
In current spec [5], it is specified that a UE shall be able to decode two broadcast PDSCHs that partially or fully overlap in time in non-overlapping PRBs in idle or inactive state. [5] also specifies that a UE shall be able to decode an unicast PDSCH and a broadcast PDSCH for SI acquisition that partially or fully overlap in time in non-overlapping PRBs in connected state. This section discusses whether the BB complexity reduction for Rel-18 eRedCap gives any impact to this Simultaneous reception of 2 PDSCHs.
Here, it is important to note that the main reasoning of allowing scheduling of larger than 5MHz for broadcast PDSCH is that even eRedCap UE with limited baseband capability can have sufficient time budget for processing the channel because there is no tight timeline requirement for broadcast PDSCHs except RAR. Tight L1 timeline requirement is defined only for unicast PDSCH and RAR PDSCH. For unicast PDSCH, the timeline is guaranteed by the BB BW/PRB restriction. For RAR PDSCH, RAN1 already agreed to relax the timeline if the scheduling is larger than 5MHz. Under this background, the eRedCap UE is still able to decode two PDSCHs by utilizing sufficient time budget for PDSCH decoding. It is noted that it does not happen that RAR PDSCH and unicast PDSCH are received at the same time by a UE, meaning that there is no case that UE has to decode two PDSCH and both requires tight timeline. To conclude, there is no motivation to define any additional behavior for decoding of 2 PDSCHs that overlap in time for Rel-18 eRedCap UEs. 

Proposal 2:
· No additional UE behaviour is needed for decoding 2 PDSCHs
[bookmark: _Toc101519374]
Separate early UE indication
Separate early UE indication has been added to the objectives of WID revised in RAN #98-e [1]. During the RAN plenary meeting, it was decided that certain forms of this feature should be supported, but RAN1 will need to discuss further whether to support either Msg-1 based early indication, Msg-3 based early indication, or both indications together.
To properly schedule Msg-2, Msg-3, and Msg-4 during random access procedure, the network needs to be aware of the PDSCH/PUSCH baseband processing capability of the device. If separate Msg-1 based early indication is not supported, then the network does not know whether the detected Msg-1 is from Rel-18 eRedCap UE or not, which will bring a loss of scheduling flexibility or unnecessary delay of the random access procedure. For instance, without Msg-1 based early indication, scheduling Msg-2 must be based on either a smaller bandwidth allocation or a relaxed timeline for all UEs inside the cell. This restriction is not necessary for Rel-15/16/17 UEs. Similarly, if separate Msg-1 based early indication is not supported, Msg-3 needs to be scheduled with a bandwidth smaller than 5MHz, regardless of whether it is for Rel-18 eRedCap UEs or other UEs. The Msg-1 based early indication can be realized just as what we do for Rel-17 RedCap UEs by partitioning PRACH resources
In the previous RAN and RAN1 meetings, there have been counter arguments that separate Msg-1 based early indication will introduce further fragmentation of the PRACH resources. However, just introducing separate Msg-1 based early indication does not necessarily mean that NW always has to configure it. It rather provides configuration flexibility for the NW because the configuration of the Msg-1 based early indication is totally up to the NW. So if PRACH resource is too concerned in a certain deployment, NW can disable the Msg-1 based early indication. If separate Msg-1 based early indication is supported for Rel-18 eRedCap, it is also possible that NW can configure early indication only for Rel-18 eRedCap UEs while not configuring Msg-1 based early indication for Rel-17 RedCap UEs. This configuration has benefits for efficient resource utilization when the initial active DL/UL BWP is shared between all types of UEs. Under this configuration, eMBB UEs and Rel-17 UEs are handled together for the scheduling of Msg-2 and MSg-3 with the same manner but NW can just apply BB complexity restriction only for Rel-18 eRedCap devices based on Msg-1 based early indication.
Msg-3 based early indication is another form of device indication and it is simply based on upper layer like we do in Rel-17 RedCap, where new LCIDs were defined. Msg-3 based separate early indication is indeed necessary in order to guarantee the scheduling restriction for Msg-4 and beyond as Msg-1 based early indication is not always configured. Here it is noted that Msg-3 based early indication (at least LCID based method) is always enabled if agreed to be introduced. Details on Msg-3 based early indication is up to RAN2 [7].

Observation 1: 
· Msg-1 based early indication 
· It is needed for NW to distinguish Rel-17 RedCap UE and Rel-18 eRedCap UE for the scheduling of Msg-2 and Msg-3. 
· Introduction of Msg-1 based early indication gives configuration flexibility to the NW
· If it is introduced, the configuration of Msg-1 based early indication is up to NW. 
· This can allow NW to distinguish between Rel-18 eRedCap UEs and all other UEs
· Msg-3 based early indication 
· It is needed for NW to distinguish Rel-17 RedCap UE and Rel-18 eRedCap UE for the scheduling of Msg-4 and beyond, especially when Msg-1 based early indication is not configured by the NW. 
· Indication can be done by upper layer
Proposal 3: 
· Msg-1 based separate early indication is supported
· The configuration is same as what we have in Rel-17 RedCap
· Msg-3 based separate early indication is supported
· Details are up to RAN2 discussion

Separate initial DL/UL BWP
	Agreement:
For a cell supporting both Rel-17 and Rel-18 RedCap UEs,
· The Rel-18 RedCap UEs can share the same separate initial DL/UL BWP as the Rel-17 RedCap UEs.
· FFS: whether to support an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs




Rel-17 RedCap and Rel-18 eRedCap has similar requirements on the BWP operation and the only difference is baseband complexity reduction for PDSCH and PUSCH in eRedCap UEs. Sharing the same initial DL/UL BWP with Rel-17 RedCap UEs is more efficient way and configuring additional separate initial DL/UL BWP will cause BW fragmentation and decrease resource utilization efficiency.
Proposal 4: 
· RAN1 supports no additional separate initial DL/UL BWP specific to Rel-18 eRedCap UEs

Max number of PRB
	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.




The maximum allowed number of PRB for each BW is defined in RAN4 spec [8] as “transmission bandwidth configuration”, where up to 25 and 11 PRBs are allowed in 5MHz BW for 15/30KHz SCS respectively. There have been discussions whether to increase the number of PRB from 11 to 12 for 30KHz SCS since the early discussion of the Rel-18 eRedCap study item. During the SI discussion, one of the main motivations for 12 PRBs with 30KHz SCS was to avoid too much restriction on the PDCCH aggregation levels for BW1/BW2 options (5MHz restriction for all channels). However, for BW3/PR3 options, there is no restriction on PDCCH BW and the corresponding 12 PRB motivation is not valid anymore. Furthermore, if the carrier with 5MHz BW is considered, the maximum number of PRBs is 11 and the option 3 with 12 PRB will not fit for the 5MHz BW carrier. 

Observation 2: 
· For BW3/PR3 options, there is little motivation to allow 12 PRB for 30KHz SCS
Proposal 5: 
· For max number of PRBs for PUSCH and PDSCH, option 4 is supported:
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS

2.2	Further UE peak rate reduction 
This section focuses on basic operation for PR1 as a standalone feature. We have an agreement made in RAN1 #110bis-e as below, it is just reformulation of the current SID and no remarkable progress was made. It is correct that we may need further decision from RAN plenary, this section provides our views on UE peak rate reduction especially on standalone operation.
	Agreement
· 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 
· 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.



Peak rates for standalone PR1 option is given in Table 4 and this option meets the peak data rate requirements (10Mbps) with vLayers·Qm·f constraint relaxed to 1.

[bookmark: _Ref115131911]Table 2: Peak rates for standalone PR1 with different capability parameters
	SCS
	BW (
	
	Maximum data rate [Mbps]

	
	
	
	DL
	UL

	15KHz 
	Rel-17:
20MHz (106)
	6
	85.1
	91.0

	
	
	4
	56.7
	60.7

	
	PR1:
20MHz (106)
	2
	28.4
	30.3

	
	
	1
	14.2
	15.2

	30KHz 
	Rel-17:
20MHz (51)
	6
	81.9
	87.6

	
	
	4
	54.6
	58.4

	
	PR1:
20MHz (51)
	2
	27.3
	29.2

	
	
	1
	13.6
	14.6



For peak rate reduction as an add-on scheme on top of UE baseband bandwidth reduction, the vLayers·Qm·f constraint can be relaxed down to 3.2 for 15KHz SCS while meeting 10Mbps target bitrate as shown in Table 5. However, vLayers·Qm·f constraint relaxed to 3.2 does not meet the 10Mbps target bitrate for DL with 30KHz SCS. Note that 3.2 is the largest value for vLayers·Qm·f among all possible values which is less than 4.

[bookmark: _Ref115132866]Table 3: Peak rates for BW3+ PR1 with different BB BW size and capability parameters
	SCS
	BW (
	
(
	Maximum data rate [Mbps]

	
	
	
	DL
	UL

	15KHz 
	Rel-17:
20MHz (106)
	1, 6, 1 (6)
	85.1
	91.0

	
	
	1, 4, 1 (4)
	56.7
	60.7

	
	BW3+PR1:
5MHz (25)
	1, 4, 1 (4)
	13.4
	14.3

	
	
	1, 4, 0.8 (3.2)
	10.72
	11.44

	30KHz 
	Rel-17:
20MHz (51)
	1, 6, 1 (6)
	81.9
	87.6

	
	
	1, 4, 1 (4)
	54.6
	58.4

	
	BW3+PR1:
5MHz (11)
	1, 4, 1 (4)
	11.8
	12.6

	
	
	1, 4, 0.8 (3.2)
	9.4
	10.1


[bookmark: _Toc101519376]   

Observation 3: 
· For standalone UE peak rate reduction scheme, relaxing constraint (vLayers·Qm·f) down to 1 meets 10Mbps target bitrate both for UL and DL.
· For add-on UE peak rate reduction scheme on top of UE baseband bandwidth reduction, 
· Constraint (vLayers·Qm·f) can be relaxed down to 3.2 for 15KHz SCS while meeting 10Mbps target bitrate
· Constraint (vLayers·Qm·f) can be relaxed down to 3.2 for 30KHz SCS while meeting 10Mbps target bitrate for UL
· DL bitrate is slightly less than 10Mbps if vLayers·Qm·f = 3.2.


Spec impacts for peak rate reduction
No spec impacts is expected in RAN1 and impacts will be only in 38.306. However, RAN1 has to decide how much the constraint (vLayers·Qm·f) is relaxed as discussed in section 2.3.1.
Observation 4: 
· There is no RAN1 spec impact for UE peak rate reduction.
Proposal 6: 
· RAN1 to decide how much the constraint (vLayers·Qm·f) is relaxed and provide the inputs to RAN2 for corresponding change of the spec (38.306)

Whether to consider UE peak data rate reduction as a standalone scheme
Based on the agreed WID [1], it is FFS whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone and it will be further discussed in RAN#99. This section discusses why option PR1 has to be considered for the standalone scheme. 
First, as discussed in RAN #97, typical commercial chips are based on dual modem including LTE and NR features. Dual modem is more desirable design approach for scaling-up across global markets especially for modems targeting for IoT use cases. LTE CAT-1bis category UE supports 10Mbps DL and 5Mbps UL with 20MHz BW, which is considered comparable to NR eRedCap UEs from the target bitrate perspective. If we consider dual modem of CAT-1bis and eRedCap UE, most of the baseband features will be shared between two modes and CAT-1bis already supports 20MHz BB operation. If NR eRedCap with BW3/PR3 option is combined with LTE CAT-1bis, the potential cost saving benefits of BW3/PR3 option is unrealizable in practice because the 20MHz BW operation is anyway supported in the modem for LTE CAT-1bis. 
Secondly, standalone PR1 can enable early deployment of eRedCap system due to that only a minimal change is needed for UEs and NWs. This option does not bring any significant coexistence issues, e.g., coverage recovery of SIB1, and also it does not require separate early indication scheme to differentiate Rel-17 RedCap and Rel-18 eRedCap with PR1, which can enable reuse of the Rel-17 networks with minimal change/modification to support Rel-18 eRedCap UEs. 
Lastly, PR1 is just a simple extension of the existing capability based peak rate calculation. It is well known that Peak rate is calculated by three higher layer capability parameters including maxNumberMIMO-LayersPDSCH, supportedModulationOrderDL, and scalingFactor. In Rel-15/16/17, there are UEs with different peak rates by reporting the different combination of those parameters but those UEs are not considered as different types. The same rule is simply applied to PR1 option with the wider range of the parameter set and it does not necessarily introduce a new UE type.
Observation 5: 
· Standalone UE peak rate reduction is beneficial for typical Dual-mode LTE-NR devices and early implementation/deployments
· Standalone UE peak rate reduction does not introduce additional UE types
· Differentiating constraint of vLayers·Qm·f is already supported in current spec without defining different UE types
Proposal 7: 
· Consider further UE peak data rate reduction scheme (PR1) as both standalone feature and add-on feature on top of UE BB BW reduction scheme (BW3/PR3)
· Final decision on PR1 as standalone feature to be made in RAN#99

3. Conclusion
Based on discussions in section 2, we have following observations and proposals:

For UE baseband bandwidth reduction scheme (BW3/PR3):
Proposal 1:
· x is equal to time duration of 7 OFDM symbols, (0.5 msec for 15KHz SCS, 0.25 msec for 30KHz SCS)
· Timeline relaxation of x ms is also applied to the following cases
· Between reception of fallbackRAR and transmission of Msg-3 (2-step RACH)
· Between reception of successRAR and transmission of corresponding HARQ-ACK (2-step RACH)
· Between reception of RAR PDSCH in which UE does not correctly receive the transport block and upcoming transmission of PRACH (4-step RACH)
· Between reception of RAR with RAPID which is not associated with the corresponding PRACH transmission and upcoming transmission of PRACH (4-step RACH)
Proposal 2:
· No additional UE behaviour is needed for decoding 2 PDSCHs
Observation 1: 
· Msg-1 based early indication 
· It is needed for NW to distinguish Rel-17 RedCap UE and Rel-18 eRedCap UE for the scheduling of Msg-2 and Msg-3. 
· Introduction of Msg-1 based early indication gives configuration flexibility to the NW
· If it is introduced, the configuration of Msg-1 based early indication is up to NW. 
· This can allow NW to distinguish between Rel-18 eRedCap UEs and all other UEs
· Msg-3 based early indication 
· It is needed for NW to distinguish Rel-17 RedCap UE and Rel-18 eRedCap UE for the scheduling of Msg-4 and beyond, especially when Msg-1 based early indication is not configured by the NW. 
· Indication can be done by upper layer
Proposal 3: 
· Msg-1 based separate early indication is supported
· The configuration is same as what we have in Rel-17 RedCap
· Msg-3 based separate early indication is supported
· Details are up to RAN2 discussion
Proposal 4: 
· RAN1 supports no additional separate initial DL/UL BWP specific to Rel-18 eRedCap UEs
Observation 2: 
· For BW3/PR3 options, there is little motivation to allow 12 PRB for 30KHz SCS
Proposal 5: 
· For max number of PRBs for PUSCH and PDSCH, option 4 is supported:
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS

For further UE peak rate reduction scheme (PR1):
Observation 3: 
· For standalone UE peak rate reduction scheme, relaxing constraint (vLayers·Qm·f) down to 1 meets 10Mbps target bitrate both for UL and DL.
· For add-on UE peak rate reduction scheme on top of UE baseband bandwidth reduction, 
· Constraint (vLayers·Qm·f) can be relaxed down to 3.2 for 15KHz SCS while meeting 10Mbps target bitrate
· Constraint (vLayers·Qm·f) can be relaxed down to 3.2 for 30KHz SCS while meeting 10Mbps target bitrate for UL
· DL bitrate is slightly less than 10Mbps if vLayers·Qm·f = 3.2.
Observation 4: 
· There is no RAN1 spec impact for UE peak rate reduction.
Proposal 6: 
· RAN1 to decide how much the constraint (vLayers·Qm·f) is relaxed and provide the inputs to RAN2 for corresponding change of the spec (38.306)
Observation 5: 
· Standalone UE peak rate reduction is beneficial for typical Dual-mode LTE-NR devices and early implementation/deployments
· Standalone UE peak rate reduction does not introduce additional UE types
· Differentiating constraint of vLayers·Qm·f is already supported in current spec without defining different UE types
Proposal 7: 
· Consider further UE peak data rate reduction scheme (PR1) as both standalone feature and add-on feature on top of UE BB BW reduction scheme (BW3/PR3)
· Final decision on PR1 as standalone feature to be made in RAN#99
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