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1
Introduction
UE REFSENS for the AWS extension band has been an issue under discussion for the last RAN4 meetings [1]-[3]. During RAN4#76, it was agreed to have a flat REFSENS through the band, while the specific level is still FFS. Values for Band 66 UE REFSENS are further discussed and proposed in [4]
2
Discussion

2.1
Band 66 intra-band contiguous CA 
The UE REFSENS for intra-band contiguous CA refers to Table 7.3.1-1 of TS 36.101. Band 66 UE REFSENS will include a NOTE stating that “this requirement applies for any E-UTRA carrier within 2110-2180 MHz” Thus, additional text is required to indicate that the REFSENS values in this table also apply for SCC within the unpaired DL part. The proposed text is highlighted in green below.
For the verification of REFSENS for intra-band contiguous CA with one active UL, the standard test configuration in clause 7.3.1A of 36.101 can be used. The uplink allocation should then be according to Table 2.1-2below with the PCC fully allocated and contained within 1710-1780 MHz.

Table 2.1-2: Intra-band contiguous CA uplink configuration for reference sensitivity (Table 7.3.1A-1 of TS 36.101)
	CA configuration / CC combination / NRB_agg / Duplex mode

	Uplink CA configuration
	100RB+25RB
	100RB+50RB
	75RB+75RB
	100RB+75RB
	100RB+100RB
	Duplex Mode

	
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	

	CA_66C (NOTE X)
	100
	N/A
	100
	N/A
	75
	N/A
	100
	N/A
	100
	N/A
	FDD

	NOTE X: the PCC is contained within 1710-1780 MHz. 


The carrier assignments are shown in Figure 2.1-1 with the PCC in green and the SCC in red for the case in which the SCC is assigned in the 2180-2200 MHz part. The information in Table 2.1-2-1 is in fact already covered by the highlighted yellow statement (excerpt from clause 7.3.1A in 36.101). However, it needs to be stated that PCC is limited to be within 1710-1780 MHz and thus a line for CA_66C has to be included in Table 7.3.1A-1
For intra-band contiguous carrier aggregation the throughput of each component carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and Table 7.3.1A-1. For operating bands with an unpaired DL part (as noted in Table 5.5-1), the power levels in Table 7.3.1-1 also apply for an SCC assigned in the unpaired part. The requirement is verified using an uplink CA configuration with the largest number of carriers supported by the UE. Table 7.3.1A-1 specifies the maximum number of allocated uplink resource blocks for which the intra-band contiguous carrier aggregation reference sensitivity requirement shall be met. The PCC and SCC allocations as defined in Table 7.3.1A-1 form a contiguous allocation where TX–RX frequency separations of the component carriers are as defined in Table 5.7.4-1. In case downlink CA configuration has additional SCC(s) compared to uplink CA configuration those are configured furthers away from uplink band. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2 and the downlink PCC carrier center frequency shall be configured closer to uplink operating band than any of the downlink SCC center frequency. Unless given by Table 7.3.1-3, the reference sensitivity requirements shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured.
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Figure 2.1-1: SCC and PCC allocation for Band 66 intra-band contiguous CA

2.2 
Band 66 intra-band non-contiguous CA
For the verification of REFSENS for intra-band non-contiguous CA with one active UL, the standard test configuration in clause 7.3.1A of 36.101 must be modified when the SCC is assigned in 2180-2200 MHz. The standard configuration for one UL has the DL SCC closest to the duplex gap as shown in Figure 2.2-1. This work when both the the PCC and SCC is in the paired part of the band. 
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Figure 2.2-1: SCC and PCC allocation for Band 66 intra-band non contiguous CA according to TS 36.101
When the SCC is assigned in 2180-2200 MHz a swapped arrangement must be used as shown in Figure 2.2-2. Now, since the duplex spacing is 400 MHz one could actually consider making this swapped arrangement standard for all PCC and SCC assignments in Band 66 as suggested in Figure 2.2-3. The configuration of the UL PCC makes little difference on the performance in view of the large TX/RX separation. 
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Figure 2.2-2: proposal for SCC and PCC allocation for Band 66 intra-band non contiguous CA when SCC is within 2180-2200 MHz
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Figure 2.2-3: proposal for SCC and PCC allocation for Band 66 intra-band non contiguous CA when SCC is within 2110-2180 MHz
The swapped carrier arrangement is covered in Table 7.3.1A-3of TS 36.101 by adding an additional note applicable to CA_66A-66A (NOTE 16 in Table 2.2-1).
The performance for the SCC is measured relative to the REFSENS for non-CA operation, as highlighted below

For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink sub-blocks, the throughput of each downlink component carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) and parameters specified in Table 7.3.1-1 and Table 7.3.1A-3 with the power level in Table 7.3.1-1 increased by  RIBNC given in Table 7.3.1A-3 for the SCC(s). The requirements apply with all downlink carriers active. Unless given by Table 7.3.1-3, the reference sensitivity requirements shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured.
It should be remarked that RIBNC  for a carrier bandwidth in 2180-2200 MHz is measured relative to the REFSENS in 2110-2180 MHz for the corresponding bandwidth (NOTE 17 in Table 2.2-1).

Table 2.2-1: Intra-band non-contiguous CA with one uplink configuration for reference sensitivity (Table 7.3.1A-3 of TS 36.101) 

	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_66A-66A
	NOTE 6
	NOTE 7
	NOTE 8, NOTE 16
	0.0 
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission.

NOTE 2:
Wgap is the sub-block gap between the two sub-blocks.

NOTE 3:
Unless otherwise stated, the carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.

NOTE 4:
4 refers to the UL resource blocks shall be located at RBstart=33.

NOTE 5:
For the TDD intra-band non-contiguous CA configurations, the minimum requirements apply only in synchronized operation between all component carriers.

NOTE 6:
All combinations of channel bandwidths defined in Table 5.6A.1-3.

NOTE 7:
All applicable sub-block gap sizes.

NOTE 8:
The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.6-1. 

[…]
NOTE 15:
15 refers to the UL resource blocks shall be located at RBstart=62. 
NOTE 16:
The carrier center frequency of PCC in the DL band is configured closer to the UL band.




3 Proposal 
It is proposed that the attached text proposal below is approved and included in TR 36.869.
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TEXT PROPOSAL:

<start of text proposal >
8.3.2. 
UE RX requirements

8.3.2.1
UE REFSENS
The UE REFSENS for intra-band contiguous CA refers to Table 7.3.1-1 of TS 36.101. Band 66 UE REFSENS will include a NOTE stating that “this requirement applies for any E-UTRA carrier within 2110-2180 MHz” Thus, additional text is required to indicate that the REFSENS values in this table also apply for SCC within the unpaired DL part. The proposed text is highlighted in green below.
For the verification of REFSENS for intra-band contiguous CA with one active UL, the standard test configuration in clause 7.3.1A of 36.101 can be used. The uplink allocation should then be according to Table 8.3.2.1.1-1 below with the PCC fully allocated and contained within 1710-1780 MHz.

Table 8.3.2.1-1: Intra-band contiguous CA uplink configuration for reference sensitivity (Table 7.3.1A-1 of TS 36.101)
	CA configuration / CC combination / NRB_agg / Duplex mode

	Uplink CA configuration
	100RB+25RB
	100RB+50RB
	75RB+75RB
	100RB+75RB
	100RB+100RB
	Duplex Mode

	
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	

	CA_66C (NOTE X)
	100
	N/A
	100
	N/A
	75
	N/A
	100
	N/A
	100
	N/A
	FDD

	NOTE X: the PCC is contained within 1710-1780 MHz. 


The carrier assignments are shown in Figure 2.1-1 with the PCC in green and the SCC in red for the case in which the SCC is assigned in the 2180-2200 MHz part. The information in Table 2.1-2-1 is in fact already covered by the highlighted yellow statement (excerpt from clause 7.3.1A in 36.101). However, it needs to be stated that PCC is limited to be within 1710-1780 MHz and thus a line for CA_66C has to be included in Table 7.3.1A-1
For intra-band contiguous carrier aggregation the throughput of each component carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and Table 7.3.1A-1. For operating bands with an unpaired DL part (as noted in Table 5.5-1), the power levels in Table 7.3.1-1 also apply for an SCC assigned in the unpaired part. The requirement is verified using an uplink CA configuration with the largest number of carriers supported by the UE. Table 7.3.1A-1 specifies the maximum number of allocated uplink resource blocks for which the intra-band contiguous carrier aggregation reference sensitivity requirement shall be met. The PCC and SCC allocations as defined in Table 7.3.1A-1 form a contiguous allocation where TX–RX frequency separations of the component carriers are as defined in Table 5.7.4-1. In case downlink CA configuration has additional SCC(s) compared to uplink CA configuration those are configured furthers away from uplink band. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2 and the downlink PCC carrier center frequency shall be configured closer to uplink operating band than any of the downlink SCC center frequency. Unless given by Table 7.3.1-3, the reference sensitivity requirements shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured.

[image: image5.png]S — - \\\

1710

Fouplex





Figure 8.3.2.1-1: SCC and PCC allocation for Band 66 intra-band contiguous CA
<next section changed >
8.4.2


UE RX requriements


8.4.2.1
UE REFSENS


For the verification of REFSENS for intra-band non-contiguous CA with one active UL, the standard test configuration in clause 7.3.1A of 36.101 must be modified when the SCC is assigned in 2180-2200 MHz. The standard configuration for one UL has the DL SCC closest to the duplex gap as shown in Figure 8.4.2.1-1. This work when both the the PCC and SCC is in the paired part of the band. 
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Figure 8.4.2.1-1: SCC and PCC allocation for Band 66 intra-band non contiguous CA according to TS 36.101
When the SCC is assigned in 2180-2200 MHz a swapped arrangement must be used as shown in Figure 8.4.2.1-2. Now, since the duplex spacing is 400 MHz one could actually consider making this swapped arrangement standard for all PCC and SCC assignments in Band 66 as suggested in Figure 8.4.2.1-3. The configuration of the UL PCC makes little difference on the performance in view of the large TX/RX separation.
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Figure 8.4.2.1-2: proposal for SCC and PCC allocation for Band 66 intra-band non contiguous CA when SCC is within 2180-2200 MHz
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Figure 8.4.2.1-3: proposal for SCC and PCC allocation for Band 66 intra-band non contiguous CA when SCC is within 2110-2180 MHz
The swapped carrier arrangement is covered in Table 7.3.1A-3of TS 36.101 by adding an additional note applicable to CA_66A-66A (NOTE 16 in Table 8.4.2.1-1).

The performance for the SCC is measured relative to the REFSENS for non-CA operation, as highlighted below

For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink sub-blocks, the throughput of each downlink component carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) and parameters specified in Table 7.3.1-1 and Table 7.3.1A-3 with the power level in Table 7.3.1-1 increased by  RIBNC given in Table 7.3.1A-3 for the SCC(s). The requirements apply with all downlink carriers active. Unless given by Table 7.3.1-3, the reference sensitivity requirements shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured.
It should be remarked that RIBNC  for a carrier bandwidth in 2180-2200 MHz is measured relative to the REFSENS in 2110-2180 MHz for the corresponding bandwidth (NOTE 17 in Table 8.4.2.1-1).

Table 8.4.2.1-1: Intra-band non-contiguous CA with one uplink configuration for reference sensitivity (Table 7.3.1A-3 of TS 36.101) 

	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_66A-66A
	NOTE 6
	NOTE 7
	NOTE 8, NOTE 16
	0.0 
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission.

NOTE 2:
Wgap is the sub-block gap between the two sub-blocks.

NOTE 3:
Unless otherwise stated, the carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.

NOTE 4:
4 refers to the UL resource blocks shall be located at RBstart=33.

NOTE 5:
For the TDD intra-band non-contiguous CA configurations, the minimum requirements apply only in synchronized operation between all component carriers.

NOTE 6:
All combinations of channel bandwidths defined in Table 5.6A.1-3.

NOTE 7:
All applicable sub-block gap sizes.

NOTE 8:
The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.6-1. 

[…]
NOTE 15:
15 refers to the UL resource blocks shall be located at RBstart=62. 
NOTE 16:
The carrier center frequency of PCC in the DL band is configured closer to the UL band.




<end of text proposal >
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