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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this paper, we provide our views on specification quality improvement for UE MOP in a single carrier, UE MOP for UL MIMO in a single carrier in TS 38.101-1, basket simplification rule and others based on the agreement of specification quality improvement[1].
	· The RAN4 Rel-19 specifications are expected to be available by December 2024.
· RAN4 will organize the discussions for improving the specifications in Q2 and Q3 2024 in RAN4 meeting(s), and report to RAN#104 and RAN#105
· Focus on 38.133 and 38.101-1/38.101-2/38.101-3, not covering other specifications in this RAN task
· Motivation of the work:
· Try to improve the above specifications for Rel-19 for 5G in the short term
· Try to conclude on guidance including the structure, drafting rule to ensure the quality of specifications for UE RF and RRM.
· Set up one dedicated agenda to collect the input from companies for specification improvement
· Companies are expected to point out the key issues and also provide the concrete solutions.
· No corresponding CR is expected before September
· Schedule the specific time slot for the single discussions on the specification improvement in RAN4 main session starting from April
· Identify the key issues and root reasons behind
· Summarize the candidate solutions for the next action
· Further discuss and decide how to capture the outcome of this RAN task in RAN#105




Discussion
UE MOP in a single carrier in TS38.101-1
As of now, in Rel-18, the requirement of UE MOP in 6.2.1 is specified considering SAR solution up to PC1.5 in a single carrier.
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The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
Table 6.2.1-1: UE Power Class
~~
If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is not absent and half the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class or lower;
-	shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else if the UE does not support a power class with higher maximum output power than PC2; or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 25% (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 0.5*maxUplinkDutyCycle-PC2-FR1 (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the power class 2 or lower;
-	shall apply all requirements for power class 2 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else shall apply all requirements for the supported power class and set the configured transmitted power as specified in clause 6.2.4.





In current specification, which power class requirements is applied is ambiguous. 

For example,
If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:  It applies to both PC2 UE and PC1.5 UE 
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or  It is ambiguous whether to apply to only PC2 UE or both.
~~
-	shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else if the UE does not support a power class with higher maximum output power than PC2;  or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 25% (The exact evaluation period is no less than one radio frame); or  It is ambiguous whether to apply to only PC1.5 UE or both.
  ~~
-	shall apply all requirements for power class 2 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else shall apply all requirements for the supported power class and set the configured transmitted power as specified in clause 6.2.4.

The ambiguity can be resolved by specifying separately for PC2 UE and PC1.5 UE as MOP requirement of NR inter-band UL CA with UL-MIMO.

In case of supporting PC2, the following PC requirement is applied according to UL duty (X) and threshold
· X > 50%  PC3 requirement 
· X ≤ 50%  PC2 requirement

In case of supporting PC1.5, the following PC requirement is applied according to UL duty (X) and threshold
· X > 50%              PC3 requirement 
· 25%≤ X < 50%  PC2 requirement
· X ≤ 25%             PC1.5 requirement

It can show clearly which power class requirement is applied according to the supported PC. The following update can be one example.

	6.2.1	UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
Table 6.2.1-1: UE Power Class
~~
If a UE supports power class 3 and the supported power class enables the lower maximum output power or equal to that of the default power class:
-	shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
If a UE supports power class 2 and the supported power class enables the higher maximum output power than that of the default power class:
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class or lower;
-	shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else 
-	shall apply all requirements for the power class 2 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
If a UE supports power class 1.5 and the supported power class enables the higher maximum output power than that of the power class 2:
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 2*maxUplinkDutyCycle-PC1dot5-MPE-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class or lower;
-	shall apply all requirements for default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 25% but less than or equal to 50% (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 0.5*maxUplinkDutyCycle-PC2-FR1 but less than or equal to maxUplinkDutyCycle-PC2-FR1 (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1 but less than or equal to 2* maxUplinkDutyCycle-PC1dot5-MPE-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power between 23dBm and 26dBm;
-	shall apply all requirements for power class 2 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else; 
-	shall apply all requirements for power class 1.5 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;




Proposal 1: Improve UE MOP requirement in a single carrier by specifying separately for PC2 UE and PC1.5 UE to avoid ambiguity. 

UE MOP for UL MIMO in TS38.101-1
As of now, in Rel-18, the requirement of UE MOP for UL MIMO is specified in 6.2D.1 for following cases. And the MOP is specified up to PC1.5 in a single carrier.
· For 2-layer UL MIMO operation, 
· For single layer UL MIMO operation and two antenna-ports,
· For single layer UL MIMO operation and single antenna-port(W=1) without indicating txDiversity, 
· For single layer UL MIMO operation and single antenna-port(W=1) with indicating txDiversity, 
· For single layer UL MIMO operation and single antenna-port(W=1) with indicating txDiversity and the feature ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16,

However, there is ambiguity whether SAR solution is considered or not, and which power class requirements is applied if SAR solution is considered.
It needs to be improved.

Proposal 2: Improve UE MOP requirement for UL MIMO in a single carrier considering SAR solution to avoid ambiguity. 

Basket simplification rule of TR 38.846 on TS 38.101-1/3
The study of band combination simplification was done in Rel-18 and the specified rules are in TR 38.846. However, the current TS 38.101-1 and TS 38.101-3 specs are inconsistent with TR38.846. It is necessary to apply the simplification rules to TS 38.101-1/3 to improve the consistency of the specifications. Some examples of violation of the simplification rules are given below.

Examples of simplification rule violation in TS38.101-3
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Violation examples on 6.3 in TS38.101-3
Table 7.3B.3.3.2-1: ΔR IB,c  due to EN-DC (three bands)
[image: ]
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Violation examples on 6.7 in TS38.101-3

Table 7.3B.2.3.5.2-1
[image: ]
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Proposal 3: It is necessary to apply the latest simplification rules to TS 38.101-1/3 to improve the consistency of the specifications.

Others
There are some MSD requirements in TS38.101-1/3 that contains all ‘N/A’ rows in the example table below. This kind of MSD requirements need to be revised/deleted in current specification.

Examples of MSD requirements that are difficult to understand in TS38.101-3, Table 7.3B.2.3.5.2-1
	[image: ]



Proposal 4: It is necessary to delete or revise the MSD tables that contains all ‘N/A’ rows.
[bookmark: _GoBack]Conclusion
In this contribution, we provided our view on specification quality improvement for UE MOP in a single carrier in TS 38.101-1, basket simplification rules and others.  Based on those, we propose as follows. 

Proposal 1: Improve UE MOP requirement in a single carrier by specifying separately for PC2 UE and PC1.5 UE to avoid ambiguity. 
Proposal 2: Improve UE MOP requirement for UL MIMO in a single carrier considering SAR solution to avoid ambiguity. 
Proposal 3: It is necessary to apply the latest simplification rules to TS 38.101-1/3 to improve the consistency of the specifications.
Proposal 4: It is necessary to delete or revise the MSD tables that contains all ‘N/A’ rows.
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6.7 Guidelines on simplification for 3DL/2UL MSD due to 2UL IMD
interference

For inter-band NR-CA or inter-band EN-DC 3DL/2UL MSD requirements due to dual UL IMD interference, a maximum
of two uplink configurations shall be specified: one uplink configuration in each band of the 2UL inter-band CA or DC
configuration.

The UL carrier frequency "UL F¢" and the UL RB allocation "UL Lcgrs" of the 3 DL band which is affected by 2UL IMD
interference shall be specified as "N/A".

These guidelines are illustrated in the examples of Table 6.7-1 and Table 6.7-2, including the special case of 3DL/2UL
EN-DC combination with only 2 frequency bands where one of the constituent bands is configured for intra-band CA
operation, for example DC_66A_(n)SAA captured in Table 6.7-2.
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6.3 Guidelines on delta Tigs and Rig due to band combinations
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Guideline 2: For the band combination with all the component bands having the ATig, / ARisc values as ‘-’
(zero), there is no need to be listed in the ATis.c / ARiB table.

There are some special delta Tig and Rip values for the band combinations having SUL, SDL, immediately close
component band, band combination with overlapping component band, and EN-DC combination with LTE LAA
component band in the current specifications. However, the denotations for the delta Tis and Ris values for these special
constituent band are inconsistent among different band combinations, some of which having the value of “-”, some of
which having the value of “N/A”, while some of others having the value of non-zero number. To avoid inconsistencies,
the following guideline is applied to the band combinations having special component band.

Guideline 3: For the component bands which are special bands such as SDL band, SUL band, immediately close
band, band combination with overlapping band, and EN-DC combination with LTE LAA band, etc.
*  Non-zero value is not allowed for the special bands in the delta Tip/R;s tables.

* Ifuplink is not supported on a constituted band of the DC/CA band combination, "N/A" is used when deriving
the delta T requirements for that constituted band of the band combination.

« If downlink is not supported on a constituted band of the DC/CA band combination, "N/A" is used when deriving
the delta R requirements for that constituted band of the band combination.




