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1 Background

RAN4 received an LS from RAN5 [1] asking about the applicability of the UE transmitter requirements when PUSCH FH is configured: 
RAN5 asks RAN4 group to give guidance to RAN5 on the applicability of the RF requirements in section 6.6 of 36.101 when PUSCH frequency hopping is enabled in the network.
RAN4 answered in [2] that
[…]  The RF requirements in section 6.6 of 36.101 do apply both in static conditions as well as with PUSCH frequency hopping at slot boundaries.  However, in the context of 36.101, when frequency hopping is enabled only the requirements in section 6.2.2 and 6.6.2.3 apply inside of transient periods. Otherwise, the remaining RF requirements in section 6.6 apply when PUSCH frequency hopping is enabled in the network only outside of the transient periods. The transient periods are defined in section 6.3.4 of 36.101.
The above interpretation of applicability of requirements in the transient periods is due to the following statement in the definition of the time masks

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and subclause 6.6.2.3
Another understanding is that all transmitter requirements apply in the transient periods except the EVM (allocated RBs) and the power control requirements. The problem with the statement above and the response to RAN5 is that any MPR specified in 6.2.3 and normally allowed for meeting the ACLR requirements in 6.6.2.3 is not applicable in the transient period. Furthermore, the out-of-band (ACLR) requirement in 6.6.2.3 is applicable in transient periods, but not the remaining unwanted emissions requirement, the spurious emissions requirements in 6.6.3, any additional spurious emissions requirement and the associated allowed A-MPR in clause 6.2.4. Some of the unwanted emissions requirements are regulatory and should be met at all points in time. Likewise, requirements for the TX intermodulation interference should always apply. This lends credibility to the understanding that only the EVM and power control are exempted. 
The intention of the statement above -- as far as we recall – is to make clear that, contrary to GSM, no specific requirements apply for the transient periods that are not applicable during the remainder of the sub-frame; the wanted signal power and the out-of-band emissions apply in the transient periods just as specified in clause 6.2.2 and 6.6.2.3. 
Unlike for GSM, the UTRA and E-UTRA time masks only define the applicability and do not explicitly constrain the trace of the transmitted signal in time like the GSM masks that are specific for the transient periods. In practice, inclusion of the transient period in a wanted power measurements averaged over at least 1 ms has marginal impact on the results. For unwanted emissions, on the other hand, there may be an impact if peak hold is used. The latter is not mandate by the conformance test specifications, only that the unwanted emissions should be evaluated during a slot (at least). 
Applicability of the core transmitter requirements in the transient periods have been discussed by RAN4 in several contexts. In this contribution we propose to specify it more explicitly.

2 Modifications for transient periods

That the core transmitter requirements in clause 6 except EVM and the power control requirements apply in the transient periods should be stated in the definition of the transient periods in clause 6.3.4: 
6.3.4
ON/OFF time mask 
6.3.4.1

General ON/OFF time mask 

The General ON/OFF time mask defines the observation period between Transmit OFF and ON power and between Transmit ON and OFF power. ON/OFF scenarios include; the beginning or end of DTX, measurement gap, contiguous, and non contiguous transmission 

The OFF power measurement period is defined in a duration of at least one sub-frame excluding any transient periods. The ON power is defined as the mean power over one sub-frame excluding any transient period. Unless otherwise stated the minimum requirements in clause 6 apply also in any transient period.
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Figure 6.3.4.1-1: General ON/OFF time mask 

6.3.4.2
PRACH and SRS time mask
and similarly for other masks. Then it should be made clear in the clauses defining requirements for EVM and power control accuracy that the evaluation is not made in the transient periods (the “unless otherwise stated” in the change above), e.g. for power control 

6.3.5
Power Control

6.3.5.1
Absolute power tolerance

Absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20ms. This tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in subclause 9.1 of TS 36.133) but excludes any transient period in the power measurement. 
In the case of a PRACH transmission, the absolute tolerance is specified for the first preamble. The absolute power tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in subclause 9.1 of TS 36.133).

For the evaluation of the relative power control requirements and the EVM requirements, the exclusion of the transient period is explicitly mentioned in the current version of 36.101, e.g.

6.5.2.1.1
Minimum requirement 

The RMS average of the basic EVM measurements for 10 sub-frames excluding any transient period for the average EVM case, and 60 sub-frames excluding any transient period for the reference signal EVM case, for the different modulations schemes shall not exceed the values specified in Table 6.5.2.1.1-1 for the parameters defined in Table 6.5.2.1.1-2. For EVM evaluation purposes, [all PRACH preamble formats 0-4 and] all PUCCH formats 1, 1a, 1b, 2, 2a and 2b are considered to have the same EVM requirement as QPSK modulated.
3 Proposal
The core requirements in Clause 6 of 36.101 also cover PUSCH FH, otherwise the specification is incomplete; unwanted emissions requirements would not be verified in case FH is enabled in live operation.
It is proposed to specify explicitly the applicability of the core transmitter requirements in transient periods as follows:  

1. that unless otherwise stated, the minimum requirements in clause 6 apply also in any transient period defined in clause 6.3.4 of 36.101 (only the EVM and the power control accuracy are exempted);
2. make clear in all clauses defining power control accuracy that the tolerance is not evaluated (measured) in the transient periods (no change is needed for EVM).

3. make the change from Rel-10.
A CR implementing the above is provided in [3].
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