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1	Introduction
As we know, there are different types of UL configuration cases for NR inter-band CA band combination, even in different releases of TS38.101-1 spec, the supported types of UL configuration are different due to new types of combinations are introduced in later releases.. For example, only single carrier and UL CA types of UL configuration are supported in Rel-15, and in the onwards specification such as Rel-17, the types of UL configurations become more complicated where intra-band contiguous CA and combinations of intra-band and inter-band CA are supported. However, the current Tx requirements definitions for inter-band CA are incomplete since some of the supported types of the UL configurations are not incorporated.
In this contribution, we review the configurations and the Tx requirements for inter-band CA in TS38.101-1 first, and then provide some discussions on how to complete the requirements.
2	Discussion
Firstly, let’s simply summary the supported types of UL CA configurations in Rel-15, Rel-16 and Rel-17, respectively.
For 2 bands DL inter-band NR CA/DC basket WIDs for Rel-15/Rel-16/Rel-17, the Uplink band is x (x=1, 2), which means both 1 band UL and 2 bands UL are included. Usually, proponents can request NR configurations with either only 1 band UL configuration or both 1 band and 2 bands UL configurations. Consequently, there are some types of UL configurations. For example, for 1 band UL configuration, the UL configurations can be single carrier, or intra-band contiguous CA, or intra-band non-contiguous CA, while for 2 bands UL configuration, the UL configurations can be inter-band CA with CA_nXA-nYA, or CA_nXA-nYB. 
In the configurations table (Table 5.5A.3.1-1) for inter-band CA (two bands) in TS38.101-1, the uplink configurations for a certain NR CA Configuration are captured in the second column titled ‘Uplink CA configuration’. 
In TS38.101-1 v15.14.0, only nXA-nYA type of Uplink CA configuration is supported. For example, Uplink CA configuration of CA_n3A-n78A is supported for NR CA Configuration of CA_n3A-n78A. However, if the CA configuration is not supported in Uplink, ‘-’ is used, which means only single carrier in one NR band is supported. For example, only single carrier in either band  n3 or in band n77 is supported for NR CA Configuration of CA_n3A-n77A. 
Later in Rel-16 and Rel-17 releases, more inter-band NR CA configurations are added, and some new types of UL CA configurations comparing to Rel-15 are introduced, where:
In TS38.101-1 Rel-16 v16.8.0, UL CA configuration of nXC is introduced. For example, UL CA configuration of CA_n41C is supported for NR CA Configuration of CA_n41C-n79A.
In TS38.101-1 Rel-17 v17.2.0, UL CA configuration of nX(2A) and nXA-nYB are introduced. For example, UL CA configuration of CA_n77(2A) is supported for NR CA Configuration of CA_n2A-n77(2A), and UL CA configuration of CA_n46A-n48B is supported for NR CA Configuration of CA_n46A-n48B.
In summary, the supported types of UL CA configurations in TS38.101-1 in different releases can be found in table 1.
Table 1. The supported types of UL CA configurations in different releases of TS38.101-1 spec
	TS38.101-1
	Supported types of UL CA configurations for NR inter-band CA band  configurations

	
	-
	nXA-nYA
	nXC
	nX(2A)
	nXA-nYB

	Rel-15 v15.14.0
	√
	√
	×
	×
	×

	Rel-16 v16.8.0
	√
	√
	√
	×
	×

	Rel-17 v17.2.0
	√
	√
	√
	√
	√

	Note: ‘-’ means single carrier configuration in the UL


Observation 1. Different types of UL CA configurations are supported for inter-band NR CA band combination in different releases of TS38.101-1. 
Secondly, let’s simply summary the Tx requirements for inter-band CA band combination. 
When we look at the specification structure of TS38.101-1, we can see that separate clauses are used for intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA. For inter-band CA Tx requirements, they are defined with some simply description by referring to the single carrier except UE maximum output power requirement. However, the descriptions are inconsistency with each other. The summary for Rel-15 spec can be found in table 2.
As discussed above, different types of UL CA configurations are supported for inter-band NR CA in TS38.101-1. Therefore, the definition for Tx requirements should explicitly identify/incorporate each types of UL CA configurations.
Table 2. Tx requirements  in Rel-15 TS38.101-1 for inter-band CA band combination
	Tx requirements
	Definitions in current Rel-15 TS38.101-1

	6.2A.1.3	UE maximum output power for Inter-band CA
	For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the transmitter power requirements in clause 6.2 apply.
For inter-band carrier aggregation with uplink assigned to two NR bands, UE maximum output power shall be measured over all component carriers from different bands,...

	[bookmark: _Toc61356771][bookmark: _Toc45887269][bookmark: _Toc21342917][bookmark: _Toc29799377][bookmark: _Toc67913640][bookmark: _Toc29769878][bookmark: _Toc37255244][bookmark: _Toc37254601][bookmark: _Toc75469456][bookmark: _Toc53172006]6.2A.2.3	UE maximum output power reduction for Inter-band CA
	For inter-band carrier aggregation with uplink assigned to two NR bands, the requirements in clause 6.2.2 apply for each uplink component carrier.


	[bookmark: _Toc29769882][bookmark: _Toc37254605][bookmark: _Toc61356775][bookmark: _Toc53172010][bookmark: _Toc75469460][bookmark: _Toc21342921][bookmark: _Toc45887273][bookmark: _Toc29799381][bookmark: _Toc67913644][bookmark: _Toc37255248]6.2A.3.1.3	UE additional maximum output power reduction for Inter-band CA
	Unless otherwise stated, for inter-band carrier aggregation with uplink assigned to two NR band, the requirements in clause 6.2.3 apply for each uplink component carrier.
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	For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the output power dynamics requirements in clause 6.3 apply.
For inter-band carrier aggregation with uplink assigned to two NR bands, the minimum output power is defined per carrier and the requirement is specified in clause 6.3.1.
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	For inter-band carrier aggregation with uplink assigned to two NR bands, the transmit OFF power specified in clause 6.3.2.1 is applicable for each component carrier when the transmitter is OFF on all component carriers. The transmitter is considered to be OFF when the UE is not allowed to transmit on any of its ports.
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	For inter-band carrier aggregation with uplink assigned to two NR bands, the general output power ON/OFF time mask specified in clause 6.3.3.1 is applicable for each component carrier during the ON power period and the transient periods. The OFF period as specified in clause 6.3.3.1 shall only be applicable for each component carrier when all the component carriers are OFF.
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	For inter-band carrier aggregation with uplink assigned to two NR bands, the frequency error requirements defined in clause 6.4.1 shall apply on each component carrier with all component carriers active.
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	For inter-band carrier aggregation with uplink assigned to two NR bands, the transmit modulation quality requirements shall apply on each component carrier as defined in clause 6.4.2 with all component carriers active: PCC with PRB allocation and SCC without PRB allocation and without CSI reporting and SRS configured.
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	For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the output RF spectrum emissions requirements in clause 6.5 apply.
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For inter-band carrier aggregation with uplink assigned to two NR bands, the occupied bandwidth is defined per component carrier....
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For inter-band carrier aggregation with uplink assigned to two NR bands, the spectrum emission mask of the UE is defined per component carrier while both component carriers are active and the requirements are specified in clauses 6.5.2.1 and 6.5.2.2.....
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For inter-band carrier aggregation with uplink assigned to two NR bands, the NR Adjacent Channel Leakage power Ratio (NRACLR) is defined per component carrier while both component carriers are active and the requirement is specified in clause 6.5.2.4.1.
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For inter-band carrier aggregation with uplink assigned to two NR bands, the UTRA Adjacent Channel Leakage power Ratio (UTRAACLR) is defined per component carrier while both component carrier are active and the requirement is specified in clause 6.5.2.4.2.
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For inter-band carrier aggregation with uplink assigned to two NR bands, the spurious emission requirement Table 6.5.3.1-2 apply for the frequency ranges......
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For inter-band carrier aggregation with uplink assigned to two NR bands, the transmit intermodulation requirement is specified in Table 6.5.4-1 which shall apply on each component carrier with both component carriers active.



For Rel-16 and Rel-17 TS38.101-1 spec, the definitions for these Tx requirements are almost the same as Rel-15 spec.
As can be seen for table 2, some of the requirements such as UE maximum output power for Inter-band CA and Output RF spectrum emissions for CA are defined as:
· For inter-band carrier aggregation with one uplink carrier assigned to one NR band
· For inter-band carrier aggregation with uplink assigned to two NR bands
For the first one, it is for single carrier supported in one NR band, corresponding to ‘-’ type of UL CA configurations, and for the second one, it is for uplink CA configuration supported  in the uplink, corresponding to ‘nXA-nYA’ type of UL CA configurations.
For the other requirements, only the definition for inter-band carrier aggregation with uplink assigned to two NR bands are included.
In addition, as discussed above, some other types of UL CA configurations are introduced in later releases, for example ‘nXC’ type of UL CA configurations. For ‘nXC’, we believe the requirements for intra-band contiguous CA for the constitute band are applied, which are different definitions/descriptions with that in Rel-15.
Moreover, when inter-band NR CA_n46+n48 band combination introduced in Rel-17 TS38.101-1 spec, the UL CA configurations of CA_n46A-n48B is supported. At that time, CR only for Pcmax requirement for inter-band CA category A-B combos was agreed in [1]. However, it was missing for the other Tx requirements.
Observation 2. Some of the Tx requirements are only defined for ‘nXA-nYA’ type of UL CA configurations, which means for inter-band NR CA Tx requirements in TS38.101-1:
· Requirements for ‘-’ type of UL CA configurations are missing in Rel-15 /Rel-16/Rel-17 specs.
· Requirements for ‘nXC’ type of UL CA configurations are missing in Rel-16/Rel-17 specs.
· Requirements for ‘nX(2A)’ and ‘nXA-nYB’ types of UL CA configurations are missing in Rel-17 spec.
Last, we think a series of CRs are needed to complete the definitions step by step considering the mirror CRs(i.e. cat A CR) need to keep consistency with Cat F CR, where:
1. Rel-15 CR(cat F) + Rel-16 CR(cat A) + Rel-17 CR(cat A) : To complete the definitions to include the missing ‘-’ type of UL CA configurations.
2. Rel-16 CR(cat F) + Rel-17 CR(cat A): To complete the definitions to include the missing ‘nXC’ type of UL CA configurations.
3. Only Rel-17 CR(cat F): To complete the definitions to include the missing ‘nX(2A)’ and ‘nXA-nYB’ types of UL CA configurations.
The companion CRs are submitted in [2~7] in this meeting.
3 Conclusion
In this contribution, we found incomplete definitions/descriptions for some Tx requirements for inter-band NR CA band combination due to different types of Uplink CA configuration are supported in different releases TS38.101-1 spec. 
A series of companion CRs are provided in [2~7] to complete definitions/descriptions. It is proposed:
Proposal 1. To agree the companion CRs provided in [2~7].
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