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1	Introduction
RAN1 sent one LS to RAN2 as following:
	RAN1#115 discussed early indication in MsgA PRACH for eRedCap UEs. The discussion is captured in Section 1 in R1-2312280. Following the discussion, RAN1 made the following agreement:
· If MsgA PRACH early indication for Rel-17 RedCap UEs is configured, a Rel-18 eRedCap UE shall share the MsgA PRACH that is configured for Rel-17 RedCap UEs if the Rel-18 eRedCap UE performs 2-step RACH.
RAN1#115 also discussed peak rate related capability parameters for eRedCap UEs. The discussion is captured in Section 7 in R1-2312280. Following the discussion, RAN1 made the following conclusion:
· It is up to RAN2 to decide whether or not to change the current default values of the peak rate related UE capability parameters.
RAN1 respectfully requests RAN2 to take the above into account in their future work.


This contribution will discussion the above issues about both 2-step RA and peak rate.
[bookmark: _Toc147158671][bookmark: _Toc61387172][bookmark: _Toc499559238]2	Discussion
[bookmark: _Toc147158672][bookmark: _Toc61387173][bookmark: _Toc499559239]2.1	MAC 2-step RA issue
There are still different understanding on how to implement the following agreement in the MAC spec.
In case 2 (4-step PRACH eRedCap + 2-step PRACH RedCap), R18 eRedCap UE is allowed to select 2-step RA. If the R18 eRedCap UE selects 2-step RA, the R18 eRedCap UE performs 2-step RA by using the 2-step PRACH RedCap resources. In this case, if fallback from 2-step RA to 4-step RA is required (according to the current specification), the R18 eRedCap UE initiates 4-step RA by using the 4-step PRACH RedCap resources.
The configuration case for the above agreement is: 
· There is at least one 4-step RA set with “eRedCap” as true, i.e. RRC indicates MAC as “eRedCap applicable to the current RA”.
· See TS 38.331: “If the UE is an eRedCap UE and there is no set of configured RA resources with eRedCap set to true among all sets of configured RA resources, the UE considers redCap to be applicable for random access procedure.”
· There is the 2-step RACH set for “RedCap”.
Observation 1:	Firstly, in MAC specification, ensure “2-step RA set for RedCap”, “4-step RA set for RedCap” and “4-step RA set for eRedCap” as applicable to the current RA for eRedCap UE, by considering this RA is for both “eRedCap” and “RedCap” features.
	[bookmark: _Toc155999606]5.1.1c	Availability of the set of Random Access resources
The MAC entity shall for each set of configured Random Access resources for 4-step RA type and for each set of configured Random Access resources for 2-step RA type:
1>	if eRedCap is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which eRedCap is not applicable.
1>	if redCap is set to true for a set of Random Access resources configured for 4-step RA type, but not for 2-step RA type:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which RedCap is not applicable.
[bookmark: _Hlk152170422]1>	if redCap is set to true for a set of Random Access resources configured for 2-step RA type regardless of whether it is also configured for 4-step RA type:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which (e)RedCap is not applicable;
2>	consider eRedCap as both eRedCap and RedCap in the following procedure in clause 5.1.1c and 5.1.1d.



As to this point, it is suggested to move “2> consider eRedCap as both eRedCap and RedCap in the following procedure in clause 5.1.1c and 5.1.1d.” from 5.1.1c to NOTE 2 in 5.1.1b.
Observation 2:	eRedCap UE can select both the RA set(s) of “2-step RA set for RedCap” and “4-step RA set for RedCap” (for the fallback usage) for the current RA, based on the legacy 5.1.1b, 5.1.1c, 5.1.1d.
Observation 3:	Secondly, avoid eRedCap UE only selects “4-step RA set for RedCap” but without selecting “2-step RA set for RedCap” together, since using “4-step RA for RedCap” instead of “4-step RA for eRedCap” is pointless for eRedCap UE.
Proposal 1:	To make the RAN2 agreement eRedCap UE using RedCap 2-step RACH, following has to be implemented in the MAC specification:
ensure “2-step RA set for RedCap”, “4-step RA set for RedCap” and “4-step RA set for eRedCap” as applicable to the current RA for eRedCap UE, by considering this RA is for both “eRedCap” and “RedCap” features.
avoid eRedCap UE only selects “4-step RA set for RedCap” but without selecting “2-step RA set for RedCap” together.
Proposal 2:	If the agreeable TP to achieve proposal 1 cannot be concluded, RAN2 considers to revisit the agreement on eRedCap UE using 2-step RA.
2.2	Peak data rate LS from RAN1
	RAN1#115 also discussed peak rate related capability parameters for eRedCap UEs. The discussion is captured in Section 7 in R1-2312280. Following the discussion, RAN1 made the following conclusion:
· It is up to RAN2 to decide whether or not to change the current default values of the peak rate related UE capability parameters.
R1-2312280 includes:
· Direction 1: Specify that it is mandatory for Rel-18 eRedCap UEs to report UE capability related RRC parameters scalingFactor, supportedModulationOrderDL and supportedModulationOrderUL to the gNB.
· Direction 2: Introduce new default values for scalingFactor, supportedModulationOrderDL and supportedModulationOrderUL.



With the 38.306 peak rate calculation as following:
	For NR, the approximate data rate for a given number of aggregated carriers in a band or band combination is computed as follows.


wherein
J is the number of aggregated component carriers in a band or band combination
Rmax = 948/1024
For the j-th CC,
	[image: ] is the maximum number of supported layers given by maxNumberMIMO-LayersPDSCH for downlink and maximum of maxNumberMIMO-LayersCB-PUSCH and maxNumberMIMO-LayersNonCB-PUSCH for uplink.

	 is the maximum supported modulation order given by supportedModulationOrderDL for downlink and supportedModulationOrderUL for uplink.

	is the scaling factor given by scalingFactor or scalingFactor-1024QAM-FR1 and can take the values 1, 0.8, 0.75, and 0.4.

	 is the numerology (as defined in TS 38.211 [6])
For single carrier NR SA operation and for UEs supporting supportOfERedCap-r18, the UE shall support a data rate for the carrier that is the data rate computed using the above formula, with  and:
if the UE supports eRedCapNotReducedBB-BW-r18:
-	component  is 0.75 if , or;
-	component  is 0.8 if ;
else:
-	component  is 3.2, and;

-	 is 25 if μ = 0 or, 12 if μ = 1;



Direction 1 with following RAN2 impact:
· 38.306 specify the value, which eRedCap UE should report, for scalingFactor, supportedModulationOrderDL and supportedModulationOrderUL, to ensure the peak rate is 10Mbps
· Feasible reported values can be following table
	
	
	

	eRedCap supporting eRedCapNotReducedBB-BW-r18
	 is 0.75, i.e. 
scalingFactor with f0p75;
supportedModulationOrderDL and supportedModulationOrderUL with bpsk-halfpi or bpsk
	 is 0.4, i.e.
scalingFactor with f0p4;
supportedModulationOrderDL and supportedModulationOrderUL with bpsk-halfpi or bpsk

	eRedCap not supporting eRedCapNotReducedBB-BW-r18
	 is 3.2, i.e.
scalingFactor with f0p4;
supportedModulationOrderDL and supportedModulationOrderUL with qam256
	 is 1.6, i.e.
scalingFactor with f0p4;
supportedModulationOrderDL and supportedModulationOrderUL with qam16


* ModulationOrder ::= ENUMERATED {bpsk-halfpi, bpsk, qpsk, qam16, qam64, qam256} 
* scalingFactor ENUMERATED {f0p4, f0p75, f0p8}  
· The TS 38.306 TP can be:
		scalingFactor
Indicates the scaling factor to be applied to the serving cell in the max data rate calculation when mcs-Table-r17 and mcs-TableDCI-1-2-r17 are not configured for the serving cell as defined in 4.1.2. Value f0p4 indicates the scaling factor 0.4, f0p75 indicates 0.75, and so on. If absent, the scaling factor 1 is applied to the band in the max data rate calculation. For eRedCap UE, eRedCap UE supporting eRedCapNotReducedBB-BW-r18 with 1 Rx branch shall indicate value f0p75, otherwise shall indicate value f0p4.
	FS
	No
	N/A
	N/A

	scalingFactor-1024QAM-FR1-r17
Indicates the scaling factor to be applied to the serving cell in the max data rate calculation when mcs-Table-r17 or mcs-TableDCI-1-2-r17 is configured for the serving cell as defined in 4.1.2 when support of 1024-QAM for PDSCH is signalled for the band. Value f0p4 indicates the scaling factor 0.4, f0p75 indicates 0.75, and so on. If absent, the scaling factor 1 is applied to the band in the max data rate calculation.

UE indicating support of this feature shall also indicate support of pdsch-1024QAM-FR1-r17 or pdsch-1024QAM-2MIMO-FR1-r17 to the band.
	FS
	No
	N/A
	FR1 only



	supportedModulationOrderDL
Indicates the maximum supported modulation order to be applied for downlink in the carrier in the max data rate calculation as defined in 4.1.2. The eRedCap UE supporting eRedCapNotReducedBB-BW-r18 shall indicate value bpsk. The eRedCap UE not supporting eRedCapNotReducedBB-BW-r18 shall indicate value qam256 when equipped with 1 Rx branch and indicate value qam16 when equipped with 2 Rx branch. If included, the network may use a modulation order on this serving cell which is higher than the value indicated in this field as long as UE supports the modulation of higher value for downlink. If not included:
-	for FR1, the network uses the modulation order signalled per band i.e. pdsch-1024QAM-FR1-r17 or pdsch-1024QAM-2MIMO-FR1-r17 when pdsch-1024QAM-FR1-r17 or pdsch-1024QAM-2MIMO-FR1-r17 is signalled for the band, otherwise the network uses the modulation order signalled in pdsch-256QAM-FR1. The network uses the modulation order 64QAM if pdsch-256QAM-FR1 is not signalled for the band for RedCap UE.
-	for FR2, the network uses the modulation order signalled per band i.e. pdsch-256QAM-FR2 if signalled. If not signalled in a given band, the network shall use the modulation order 64QAM.
In all the cases, it shall be ensured that the data rate does not exceed the max data rate (DataRate) and max data rate per CC (DataRateCC) according to TS 38.214 [12].
	FSPC
	No
	N/A
	N/A



	supportedModulationOrderUL
[bookmark: _GoBack]Indicates the maximum supported modulation order to be applied for uplink in the carrier in the max data rate calculation as defined in 4.1.2. The eRedCap UE supporting eRedCapNotReducedBB-BW-r18 shall indicate value bpsk. The eRedCap UE not supporting eRedCapNotReducedBB-BW-r18 shall indicate value qam256 when equipped with 1 Rx branch and indicate value qam16 when equipped with 2 Rx branch. If included, the network may use a modulation order on this serving cell which is higher than the value indicated in this field as long as UE supports the modulation of higher value for uplink. If not included,
-	for FR1 and FR2, the network uses the modulation order signalled per band i.e. pusch-256QAM if signalled. If not signalled in a given band, the network shall use the modulation order 64QAM.
In all the cases, it shall be ensured that the data rate does not exceed the max data rate (DataRate) and max data rate per CC (DataRateCC) according to TS 38.214 [12].
	FSPC
	No
	N/A
	N/A






Direction 2 with following RAN2 impact:
	For single carrier NR SA operation and for UEs supporting supportOfERedCap-r18, the UE shall support a data rate (i.e. 10Mbps) for the carrier that is the data rate computed using the above formula, with  and:
if the UE supports eRedCapNotReducedBB-BW-r18:
-	component  is 0.75 if , or;
-	component  is 0.8 if ;
else:
-	component  is 3.2, and;

-	 is 25 if μ = 0 or, 12 if μ = 1;



Observation 4:	Direction 1 is more aligned with the previous RAN1 discussion/conclusion to explicitly give the component v*Q*f value in different cases.
Proposal 3:	In TS 38.306, specify the suggested reported value in scalingFactor, supportedModulationOrderDL and supportedModulationOrderUL, in order to specify the s10 Mbps peak data rate.
3	Conclusion
This contribution makes the following proposals:
Observation 1:	Firstly, in MAC specification, ensure “2-step RA set for RedCap”, “4-step RA set for RedCap” and “4-step RA set for eRedCap” as applicable to the current RA for eRedCap UE, by considering this RA is for both “eRedCap” and “RedCap” features.
Observation 2:	eRedCap UE can select both the RA set(s) of “2-step RA set for RedCap” and “4-step RA set for RedCap” (for the fallback usage) for the current RA, based on the legacy 5.1.1b, 5.1.1c, 5.1.1d.
Observation 3:	Secondly, avoid eRedCap UE only selects “4-step RA set for RedCap” but without selecting “2-step RA set for RedCap” together, since using “4-step RA for RedCap” instead of “4-step RA for eRedCap” is pointless for eRedCap UE.
Observation 4:	Direction 1 is more aligned with the previous RAN1 discussion/conclusion to explicitly give the component v*Q*f value in different cases.
MAC 2-step RA issue
Proposal 1:	To make the RAN2 agreement eRedCap UE using RedCap 2-step RACH, following has to be implemented in the MAC specification:
ensure “2-step RA set for RedCap”, “4-step RA set for RedCap” and “4-step RA set for eRedCap” as applicable to the current RA for eRedCap UE, by considering this RA is for both “eRedCap” and “RedCap” features.
avoid eRedCap UE only selects “4-step RA set for RedCap” but without selecting “2-step RA set for RedCap” together.
Proposal 2:	If the agreeable TP to achieve proposal 1 cannot be concluded, RAN2 considers to revisit the agreement on eRedCap UE using 2-step RA.
Peak data rate LS from RAN1
Proposal 3:	In TS 38.306, specify the suggested reported value in scalingFactor, supportedModulationOrderDL and supportedModulationOrderUL, in order to specify the s10 Mbps peak data rate.
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