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1. Introduction

In the RAN4#73 meeting, the CR for introduction of Rel-12 feature of 2UL CA into TS 36.101 was agreed and the relevant WIs were completed [1, 2]. However there is still a remaining issue on how to treat the test of out-of-band blocking considering test burden. In this contribution, we share our understanding on the need of each test and propose to send an LS to indicate that out-of-band blocking for Non-CA, 1UL/2DL CA and 2UL/2DL CA needs to be tested.
2. Discussion
In Rel-12 timeframe, it had been discussed on how to define receiver requirements for 2UL CA for a long time. As the result, RAN4 concluded that only the following three requirements with 2UL condition are specified in core spec.

· REFSENS

· Out-of-band blocking

· Spurious response

During the discussion, there were concerns on test burden for out-of-band blocking in case both 1UL and 2UL conditions need to be tested and it was proposed to skip either the test 1UL or 2UL condition. Responding to the concerns, an LS was also sent to RAN5 as guidance for the conformance test [3]. The LS mentioned that how to treat the test in conformance requirement is under discussion in RAN4 and another LS to inform further consideration on this topic to be sent to RAN5 in upcoming meeting.  
In order to make a consensus on the contents of additional LS to RAN5, we would share our understanding on the need of each test for Non-CA, 1UL/2DL CA and 2UL/2DL CA from technical perspective in this section.
· Out-of-band blocking for Non-CA

Firstly, we discuss the test perspective for out-of-band blocking in Non-CA case. In this case, CW blocker and Tx leakage from the same band would impact the receiver characteristics. Thus, this out-of-band blocking test guarantees the receiver characteristics under the following interferences.

(1) CW blocker

(2) Tx leakage (PCMAX_L,c - 4dBm)
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Figure 1: Out-of-band blocking for Non-CA case
· Out-of-band blocking for 1UL/2DL CA
Secondly, we discuss a case of 1UL/2DL CA. In this case, our understanding is that the following interferences would impact SCC’s receiver characteristics. (PCC’s receiver characteristics are already guaranteed by the test for Non-CA.)
(1) CW blocker

(2) Tx blocking of other band (PCMAX_L,c - 4dBm)
[(3) Tx leakage (PCMAX_L,c - 4dBm)]
Generally, duplexer filter response tends to bound at far from the pass-band due to SAW filter’s property as shown in Figure 2 (blue-line). Then, there would be a possibility that other interference of PCC Tx blocking on top of CW blocker (e.g. -15dBm) impacts the test results in some cases. 
On the other hand, impact of Tx leakage will be smaller due to the large frequency separation however some L-L/H-H combinations which does not have much frequency separation (e.g. Band 1+3) may be effected by PCC Tx leakage.
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Figure 2: Out-of-band blocking for 1UL/2DL CA case

· Out-of-band blocking for 2UL/2DL CA

Finally, we discuss a case of 2UL/2DL CA. In this case, a total impact of Tx leakage from the same band, Tx blocking of other band and IMD product generated by PCC Tx and SCC Tx are expected as follows.
(1) CW blocker

(2) Tx leakage (PCMAX_L,c - 7dBm)
(3) Tx blocking of other band (PCMAX_L,c - 7dBm)
(4) IMD generated by PCC Tx and SCC Tx
On the other hand, it should be noted that Tx leakage and Tx blocking are reduced by 3dB compared to Non-CA and 1UL/2DL CA. Then, it can be expected that those impacts for the measured carrier will be smaller than the other cases.
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Figure 3: Out-of-band blocking for 2UL/2DL CA case

· Comparison between Non-CA, 1UL/2DL CA and 2UL/2DL CA
Based on the analysis above, the comparison of interferences among Non-CA, 1UL/2DL CA and 2UL/2DL CA conditions is summarized in Table 1. From this Table, we think that there are some differences on the test perspective for each test and it cannot be mentioned which condition is more stringent condition.
Table 1: Summary of test perspective for each condition
	Condition
	Interference for measured carrier

	
	CW blocker
	Tx leakage
	Tx blocking of other band
	IMD generated by PCC Tx and SCC Tx

	Non-CA
	X
	XX
	
	

	1UL/2DL CA
	X
	X(only for LL/HH comb.)
	XX
	

	2UL/2DL CA
	X
	X(3dB lower than Non-CA)
	X(3dB lower than 1UL/2DL CA)
	XX


Note: XX means more stringent case than other cases
Therefore, our understanding is that out-of-band blocking test for 2UL/2DL CA is required on top of that for Non-CA and 1UL/2DL CA in order to guarantee the receiver characteristics, which should be informed to RAN5 as guidance for the conformance specification.

Proposal: Out-of-band blocking for 2UL/2DL CA needs to be tested on top of that for Non-CA and 1UL/2DL CA, and the corresponding LS should be sent to RAN5.
3. Conclusion
In this contribution, we discussed the need of each out-of-band blocking test for Non-CA, 1UL/2DL CA and 2UL/2DL CA respectively and proposed as the following.

Proposal: Out-of-band blocking for 2UL/2DL CA needs to be tested on top of that for Non-CA and 1UL/2DL CA, and the corresponding LS should be sent to RAN5.
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