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Introduction

In the RAN4#88bis meeting, there were initial discussions on the timing alignment for intra-band contiguous CA OFF power requirement [1], some concerns were raised on the DL/UL timing aspect. Therefore in this contribution, we want to further clarify these issues based on the agreed TDD configurations for different numerology.
Discussion 
In the previous RAN4 meetings, companies have reached the concerns on the TDD configurations for different numerology and the agreement are as shown in the following:

	RAN4#88 meeting:

Agreement: 

TDD configuration 2 special subframe 7 for NR for FR1 and FR2.

TDD configuration 1 special subframe 7 for MSR in FR1.

2 frames for TDD for conformance testing
RAN4#88bis meeting:
FR2: 

SCS 60KHz: DDDSU, S={10D 2G 2U},P=1.25ms

SCS 120KHz: DDDDDDDSUU, S={6D 4G 4U},P=1.25ms 


It could be known that DL/UL timing between different numerology are aligned in FR1 and it’s same story for FR2. Therefore in the CA or multi-carrier scenarios, the DL/UL timing are aligned regardless of numerology used in each component carrier. In other words, the DL/UL cross interference in the conformance testing has been avoided when TDD configurations for the test model are specified. In the practice, the DL/UL cross interference should be also be avoided, otherwise self cross interference could totally block the receiver chain.

Observation : For CA or multi-carrier operation, the DL/UL timing are aligned in the conformance testing regardless of numerology used in each component carrier.  

In current spec, the measurement time for transmitter OFF power for both single carrier and intra-band contigous CA are 70/N us, which depend on the N value, where N = SCS/15. The value of 70us comes from LTE, which is larger than 1 OFDM symbol length (~66.7us) of 15kHz SCS.
One issue on the intra-band contiguous CA OFF power was raised in the RAN4#88bis meeting is that the ambiguity on the parameter N for intra-band contiguous CA as different component carriers might be configured with different numerology potentially. However, the requirement should be specified withe unique value. Regarding the measurement time for OFF state, following the legacy E-UTRA approach, where the measurement time should be at least one symbol, therefore for intra-band contiguous CA, we propose to use the smallest SCS used in the aggregated BS Channel Bandwidth to guarantee the measurement time cover one symbols at least for different SCS in time domain, which means the longest measurement time for intra-band contiguous CA OFF power measurement. 
Proposal : use the smallest SCS for intra-band contiguous CA OFF power measurement. 
Meanwhile we also check whether this ambiguity also exist for other Tx/Rx requirement especially on the CA or multi-band scenario as suggested by companies, shown in table 1. It seems that only Transmit OFF power requirement is impacted. In addition, it should be known that TDD configuration in the test model section is only applicable for Tx requirement, for the receiver test configuration in the conformance testing spec, there are no formal agreement on TDD configuration for two outermost carriers generated by the test equipment yet. However, we think that DL/UL timing should also be guaranteed otherwise the DL/UL cross interference could also totally block the receiver chain.

Table 1. Ambiguity of the parameter N for intra-band contiguous CA for Tx/Rx requirement 

	Tx/Rx requirement 
	 Definition 
	Ambiguity 

	6.2 Base station output power
	Single carrier 
	NO 

	6.3.2RE power control dynamic range
	Single carrier
	NO

	6.3.3
 Total power dynamic range
	Single carrier
	NO

	6.4.1 Transmitter OFF power
	Single carrier, intra-band contiguous CA
	YES

	6.4.2 Transmitter transient period
	Single carrier, intra-band contiguous CA
	NO

	6.5.1 Frequency error
	Single carrier
	NO

	6.5.2 Modulation quality
	Single carrier 
	NO

	6.5.3 Time alignment error
	Single carrier,intra-band CA and inter-band CA
	NO

	6.6.2 OBW
	Single carrier, intra-band contiguous CA
	NO

	6.6.3 ACLR/CACLR
	Single carrier, non-contiguous/contiguousr, multi-band 
	NO

	6.6.4 UEM 
	Single carrier, non-contiguous/contiguous,multi-band
	NO

	6.6.5Transmitter spurious emissions
	Single carrier, non-contiguous/contiguous,multi-band
	NO

	6.7 Transmitter intermodulation
	Single carrier, non-contiguous/contiguous,multi-band
	NO

	7.2 Reference sensitivity level
	Single carrier
	NO

	7.3 Dynamic range
	Single carrier
	NO

	7.4.1 ACS
	Single carrier, non-contiguous/contiguous,multi-band
	NO

	7.4.2 In-band blocking
	Single carrier, non-contiguous/contiguous,multi-band
	NO

	7.5 Out-of-band blocking
	Single carrier, non-contiguous/contiguous,multi-band
	NO

	7.6 Receiver spurious emissions
	Single carrier, non-contiguous/contiguous,multi-band
	NO

	7.7 Receiver intermodulation
	Single carrier, non-contiguous/contiguous,multi-band
	NO

	7.8 In-channel selectivity
	Single carrier
	NO


Based on proposal 1, we provide the contributions for TS38.104, TS38.141-1 and TS38.141-2, where the main corrections are:

For BS supporting intra-band contiguous CA, the transmitter OFF power is defined as the mean power measured over 70/N us filtered with a square filter of bandwidth equal to the Aggregated BS Channel Bandwidth BWChannel_CA centred on (Fedge_high+Fedge_low)/2 during the transmitter OFF period. N = SCS/15, where SCS is the smallest Sub Carrier Spacing in kHz used in the Aggregated BS Channel Bandwidth. 
Conclusions
In this contribution, we share some further considerations on intra-band contiguous CA OFF power requirement and observation and proposal are made as following:
Observation : for CA or multi-carrier operation, the DL/UL timing are aligned in the conformance testing regardless of numerology used in each component carrier.  

Proposal : use the smallest SCS for intra-band contiguous CA OFF power measurement.

In addition, some contributions are provided [2][3][4] to reflect the corrections based on the proposal.
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