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1. Introduction
The contribution proposes the way to write Clause 7.9A Spurious emissions for CA in TS 38.521-1[1].
2. Discussion
2.1. Why we need TC “7.9A Spurious emissions for CA”?
As shown in Clause “7.9.1A Minimum requirements” on “Spurious emissions for CA” in TS 36.101 [2] (See Figure 1 below), “7.9A Spurious emissions for CA” in TS 36.521-1[3] only applies to the DL-only band and only implemented in the inter-band DL CA mode. 
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Table 7.9.1A-1: General receiver spurious emission requirements

Frequency band Measurement | Maximum NOTE
bandwidth level
30MHz < f < 1GHz 100 kHz -57 dBm
1GHz << 12.75 GHz 1MHz -47 dBm
12.75 GHz < f< 26 GHz 1MHz -47 dBm 3

NOTE 1:

NOTE 2:
transmitting.

NOTE 3: Applies only for Band 46

Unused PDCCH resources are padded with resource element groups with power level given

by PDCCH_RA/RB as defined in Annex C.3.1.
The requirements apply when the UE is configured for carrier aggregation but is not





Figure 1 The core requirements on “Spurious emissions for CA” in TS 36.101
In LTE, the aim of TC 7.9 and TC 7.9A is to test each of the receivers of the UE. Assume there is a UE supporting Bands 1, 2 and 29. The receiver of Band 1 and 2 could be tested with the single carrier TC 7.9. However, the DL-only Band 29 cannot be tested with single carrier test case 7.9. Therefore, it is tested with TC 7.9A with the inter-band CA combination CA_1-29 or CA_2-29 to enable all the 3 receivers in the UE could be tested finally. 
What’s more, because DL-only bands could not be tested in intra-band CA mode, there is no need to test intra-band CA mode with CA TC 7.9A.

Observation 1: The main purpose of CA TC 7.9A in TS 36.521-1 is to enable the test of DL-only bands rather to test what the spurious emission would be when the UE is in CA mode. And there is no need to test intra-band CA mode with CA TC 7.9A in TS 36.521-1.
As shown in Figure 1, in TC 7.9A, only the DL-only bands are tested and only in inter-band CA mode. In LTE, DL-only bands are marked with Note 2 in Table 5.2-1 of TS 36.521-1[3] as shown in Figure 2 below. These DL-only bands are Band 29, 32, 67, 69,  75,  and 76 and these bands are tested with TC 7.9A in TS 36.521-1[3].
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[image: image7.jpg]NOTE 2: Restricted to E-UTRA operation when carrier aggregation is configured. The
downlink operating band is paired with the uplink operating band (external) of the
carrier aggregation configuration that is supporting the configured Pcell.




Figure 2 The DL-only bands in LTE
Similarly, in NR, these DL-only bands are called SDL. And for now, Band n75 and n76 are the only 2 DL-only bands for FR1 (see Figure 3 shown as below). 
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Figure 3 The SDL bands in NR FR1
We can infer that the main purpose of CA TC 7.9A in TS 38.521-1 is to enable the test of SDL bands rather to test what the spurious emission would be when the UE is in CA mode. Since there is no possibility to test SDL bands with single carrier test cases or intra-band CA test cases, SDL NR bands should be tested with TC 7.9A in inter-band mode.
What’s more, in “7.9A.3
Spurious emissions for Inter-band CA”, there is “For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR band”. It means SDL bands could be tested with “7.9A
Spurious emissions for CA” in TS 38.521-1.

Observation 2: The main purpose of CA TC 7.9A in TS 38.521-1 is to enable the test of SDL bands rather to test what the spurious emission would be when the UE is in CA mode.
2.2. Whether we could remove “7.9A.2 Spurious emission for 3DL CA” and “TC 7.9A.3 Spurious emission for 4DL CA”?
As shown in Figure 1, in LTE TS 36.101 [2] 7.9.1A which is the basis for TC 7.9A in 36.521 clearly states that the requirement is for CA configurations including an operating band without uplink band. There is no requirement on intra-band CA in 7.9.1A of TS 36.101 [2], and 3DL CA and 4DL CA are not required either. So in LTE neither intra-band CA nor these 3DL/4DL CA test cases exist in TS 36.521-1[3].
However, in TS 38.101-1 [4] there is a requirement defined for intra-band contiguous in Clause 7.9A.1. And the requirements on intra-band non-contiguous are TBD (see Figure 4 shown as below). So it seems that the intra-band contiguous CA and intra-band non-contiguous CA may need to be tested in TS 38.521-1 [1]. And it seems that to enable the test of SDL bands should not be the only purpose of TC 7.9A. Considering the NR bandwidth is much wider than the LTE bandwidth, TC 7.9A may also need to test what the spurious emission would be when the UE is in NR CA mode. So RAN5 needs more clarification on how many NR CCs it applies to.
Observation 3: To enable the test of SDL bands should not be the only purpose of TC 7.9A in TS 38.521-1. TC 7.9A may also need to test what the spurious emission would be when the UE is in NR CA mode.
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Table 7.9A-1: General receiver spurious emission requirements for CA

Frequency range Measurement | Maximum NOTE
bandwidth level
30MHz < 1<1GHz 100 kHz 57 dBm
1GHz=<f<12.75 GHz 1MHz 47 dBm
12.75 GHz = f < 57 harmonic TMHzZ 47 dBm 2

of the upper frequency edge
of the DL operating band in
GHz

12.75 GHz - 26 GHz TMHzZ 47 dBm 3

NOTE 1: Unused PDCCH resources are padded with resource element groups with power level given
by PDCCH_RA/RB as definedin Annex C.3.1

NOTE 2: Applies for Band that the upper frequency edge of the DL Band more than 2.69 GHz
NOTE 3: _Applies for Band that the upper frequency edge of the DL Band more than 5.2 GHz.

7.9A.2 Spurious emissions for Intra-band non-contiguous CA
Detailed structure of the subclause is TBD

7.9A .3 Spurious emissions for Inter-band CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR
band, the UE shall meet the Rx spurious emissions requirements specified in subelause 7.9 for cach component carrier
whileall downlink carriers are active.




Figure 4 The core requirements on “7.9A Spurious emissions for CA” in TS 38.101-1
Proposal 1: RAN5 kindly asks RAN4 to clarify 
· whether intra-band contiguous CA need to be tested or could be omitted for TC 7.9A
· how many CCs the intra-band contiguous CA requirements apply to
· whether intra-band non-contiguous CA need to be tested or could be omitted for TC 7.9A
· how many CCs the intra-band non-contiguous CA requirements apply to
Proposal 2: If intra-band contiguous CA requirements or intra-band non-contiguous CA requirements apply to 3DL CA or 4DL CA, TC 7.9A.2 or TC 7.9A.3 could be kept as it is in the TS 38.521-1 WP. Otherwise, TC 7.9A.2 and TC 7.9A.3 should be removed from the TS 38.521-1 WP.

Conclusions

Observation 1: The main purpose of CA TC 7.9A in TS 36.521-1 is to enable the test of DL-only bands rather to test what the spurious emission would be when the UE is in CA mode. And there is no need to test intra-band CA mode with CA TC 7.9A in TS 36.521-1.
Observation 2: The main purpose of CA TC 7.9A in TS 38.521-1 is to enable the test of SDL bands rather to test what the spurious emission would be when the UE is in CA mode.
Observation 3: To enable the test of SDL bands should not be the only purpose of TC 7.9A in TS 38.521-1. TC 7.9A may also need to test what the spurious emission would be when the UE is in NR CA mode.

Proposal 1: RAN5 kindly asks RAN4 to clarify 
· whether intra-band contiguous CA need to be tested or could be omitted for TC 7.9A
· how many CCs the intra-band contiguous CA requirements apply to
· whether intra-band non-contiguous CA need to be tested or could be omitted for TC 7.9A
· how many CCs the intra-band non-contiguous CA requirements apply to
Proposal 2: If intra-band contiguous CA requirements or intra-band non-contiguous CA requirements apply to 3DL CA or 4DL CA, TC 7.9A.2 or TC 7.9A.3 could be kept as it is in the TS 38.521-1 WP. Otherwise, TC 7.9A.2 and TC 7.9A.3 should be removed from the TS 38.521-1 WP.
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