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1   Introduction
In last RAN4 meeting, the UE ON/OFF time mask have been discussed [1]. It is approved except for the Annex B part. This document discusses this issue further.
2   Discussion
2.1   Time mask requirements for CA

The current time mask has 3 type of time period, i.e. OFF power period, transient period, and ON power period. For two carrier aggregation, there are 6 types of time period combinations. Every type of time period combination can lead to different requirement:

	Time period combination
	Requirements per CC
	Requirements for UE

	CC1
	CC2
	CC1
	CC2
	

	OFF power period
	OFF power period
	OFF power
	OFF power
	OFF power

	OFF power period
	Transient period
	No requirement
	No requirement
	No requirement

	OFF power period
	ON power period
	CC2 out of band requirement on this CC
	ON power
	ON power

	Transient period
	Transient period
	No requirement
	No requirement
	No requirement

	Transient period
	ON power period
	No requirement
	ON power
	No requirement

	ON power period
	ON power period
	ON power
	ON power
	ON power


For example, CC1 is scheduled PUCCH/PUSCH transmission at N+1 sub-frame after SRS at N sub-frame. CC2 is scheduled PUCCH/PUSCH transmission at N+1 sub-frame. The time mask requirements for each CC and UE are illustrated as Figure 1:
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Figure 1.  Time mask requirements for each CC and UE

In special period of CC2, the requirements of OFF power and ON power are not applied. In this period, UE should meet CC1 out of band emission on CC2 frequency range. On other time period, the time mask requirements for each CC is applied.
From above analysis for every time period combination, we can get that following conclusion: Current time mask requirements are applied for each CC during ON power period and transient period. The requirements for OFF power could only be applied for each CC during which both carriers are OFF simultaneously.
For Inter band non contiguous CA, the analysis above could also be applied.
Base on above considerations, we proposed the text proposal for time mask requirements for CA as in the annex.
It is proposed that the TP for section 6.3.4 in 36.807 in annex is captured to TR36.807.
2.2   Consideration on Time mask test for CA

In last meeting, we discussed definitions of maximum configured output power, and specified requirements of PCMAX,c, PCMAX, and ΣPumax,c, but does not specify requirement of Pumax,c. It means that we will test maximum configured output power per UE but not per CC. Considering these requirements definition, we proposed following items in time mask test.

1. Selecting several necessary time period combinations of two CC for time mask test.

2. OFF power requirement is tested only during both two carriers are OFF simultaneously.

3. ON power are tested fulfilling ΣPumax,c requirements only in time periods do not including transient period in any carriers.

4. No requirements and tests will be set for time periods including transient period in any carrier.
3   Conclusion
The document discusses the time mask requirements for CA UE, it is proposed that: Current time mask requirements are applied for each CC during ON power period and transient period. The requirements for OFF power could only be applied for each CC during which both carriers are OFF simultaneously. 
The TPs for section 6.3.4 and annex B of TR36.807 are presented.
Some considerations for time mask test for CA UE are also presented. 
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Annex: Text Proposal
==================== Text Proposal for Annex B of 36.807 ======================

6.3.4A 
ON/OFF time mask for CA 
For intra band contiguous CA, the output power ON/OFF time mask requirements in clause 6.3.4 will be applied for each CC during ON power period and transient period, and applied for each CC during OFF period during which all component carriers are OFF power period simultaneously.


===================================================================

==================== Text Proposal for Section 6.3.4 of 36.807 ======================

6.3.4

ON/OFF time mask 

For LTE-A ON/OFF time mask would need to consider the following scenarios; Requirements that need to be specified for the single and dual CC for the following; 

1) CA_X    (Intra band  contiguous CA)
For Intra band contiguous CA, when a single CC is transmitted Rel-8/Rel-9 requirements apply.

When two CCs are transmitted following conditions need to be considered: 

For SRS transmitting in PCC and SCC, or PUCCH and PUSCH are transmitting separately in PCC and SCC, it is difficult to get the separate testing results for PCC and SCC and tell the two separate ramping figures when there is just one testing port. So define the ON/OFF time mask for each CC is not always feasible under the conditions. 

For PRACH, there is only one Random Access procedure ongoing at any point in time. So for the PRACH time mask the requirements for single CC will always apply. 
So when two CCs are transmitted the requirement of ON/OFF time mask need to be further investigated.
Further investigation: 
The current time mask has 3 type of time period, i.e. OFF power period, transient period, and ON power period. For two carrier aggregation, there are 6 types of time period combinations. Every type of time period combination can lead to different requirement:

	Time period combination
	Requirements per CC
	Requirements for UE

	CC1
	CC2
	CC1
	CC2
	

	OFF power period
	OFF power period
	OFF power
	OFF power
	OFF power

	OFF power period
	Transient period
	No requirement
	No requirement
	No requirement

	OFF power period
	ON power period
	CC2 out of band requirement on this CC
	ON power
	ON power

	Transient period
	Transient period
	No requirement
	No requirement
	No requirement

	Transient period
	ON power period
	No requirement
	ON power
	No requirement

	ON power period
	ON power period
	ON power
	ON power
	ON power


For example, CC1 is scheduled PUCCH/PUSCH transmission at N+1 sub-frame after SRS at N sub-frame. CC2 is scheduled PUCCH/PUSCH transmission at N+1 sub-frame. The time mask requirements for each CC and UE are illustrated as Figure 1:
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Figure 1.  Time mask requirements for each CC and UE

In special period of CC2, the requirements of OFF power and ON power are not applied. In this period, UE should meet CC1 out of band emission on CC2 frequency range. On other time period, the time mask requirements for each CC is applied.

From above analysis for every time period combination, we can get that following conclusion: Current time mask requirements are applied for each CC during ON power period and transient period. The requirements for OFF power could only be applied for each CC during which both carriers are OFF simultaneously.

2) CA_X-Y  (Inter band  non contiguous CA)
The analysis for intra-band contiguous CA could also be applied.
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna) 

The ON/OFF time mask defines the observation period between Transmit OFF and ON power and between Transmit ON and OFF power on the corresponding physical channels. The requirements for Transmit OFF power are specified at each transmit antenna, therefore, the ON/OFF time mask requirements reflecting the transient characteristics are specified for each transmit and the requirements shall be the same as Rel-8/9.
5) CPE (Customer Premises equipment)

===================================================================
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