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1	Introduction
At the last RAN4 meeting, a liaison statement from CEPT/ECC on “ETSI standards / 3GPP specifications for BB-PPDR equipment; technical conditions in CEPT” [1] was received.
A response has been agreed and sent back in [2]. 
This contribution investigates the changes required in the TS 36.101 to make Band 68 requirements  compliant with the emission limits described in ECC Decision (16)02 and provides preliminary results on the power reduction.
2	Discussion
Regarding the work associated with the band 698-703MHz / 753-758MHz, it was proposed in [2] that “Compliance with the said emission limit and the resulting output power performance for BB-PPDR operation will be considered by RAN4 for a possible amendment of the 3GPP specifications.” For 36.101 specification, this could be done through the definition of a new NS value.
(Proposal 1) To take into account the requirements defined in ECC Decision (16)02, it is proposed to define a new NS value applicable to Band 68 in the Table 6.2.4-1 of TS 36.101
2.1	ECC Decision 16(02)
In the response [2] to the ECC/CEPT liaison statement [1], it is stated: 
“RAN4 would like to note that during its work on the Band 68 specification it was observed that the addition of a -42 dBm/8MHz requirement would lead to a reduction of UE output power capability.”
Since the band 698-703MHz / 753-758MHz is targeted for PPDR, it is important that the power reduction is as low as possible, uplink coverage being a key requirement for this type of deployment.
It shall be noted that the ECC Decision 16(02) defines the requirement applicable in the frequency range 470-694MHz to -42dBm/8MHz with a note relaxing this requirement to -30dBm/8MHz for UE operating in 698-703MHz block in extreme environmental conditions.
[image: ]
 (Proposal 2) Considering that in 3GPP specifications, the spurious emission requirements shall be met in extreme environmental conditions, it is proposed that – for UE operating in the 698-703MHz block – the A-MPR requirements are defined based on -30dBm/8MHz requirement.
With such approach, the current Band 68 requirement of -25dBm/8MHz is tightened by 5dB which should keep the power reduction to a reasonable value for PPDR applications.
Meeting the -30dBm/8MHz requirement in extreme conditions should also ensure that the -42dBm/8MHz requirement is met in normal environmental conditions, assuming:
· the filter provides typically 9~10dB more attenuation (see contribution [4])
· the ACLR performances of the PA improve by 3~5dB 
2.2	Changes in TS 36.101
As mentioned above, it is proposed to define a new NS value in the Table 6.2.4-1. This new line makes a reference to 
· a new Table 6.2.4-xx that defines the A-MPR values associated with the new NS value
· a new sub-section 6.6.3.3.xx that defines the additional emission limits requirements

Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_01
	6.6.2.1.1
	Table 5.5-1
	1.4, 3, 5, 10, 15, 20
	Table 5.6-1
	N/A

	NS_03
	6.6.2.2.1
	2, 4,10, 23, 25, 35, 36, 66
	3
	>5 
	≤ 1

	
	
	
	5
	>6
	≤ 1

	
	
	
	10
	>6
	≤ 1

	
	
	
	15
	>8
	≤ 1

	
	
	
	20
	>10
	≤ 1

	NS_04
	6.6.2.2.2, 6.6.3.3.19
	41
	5, 10, 15, 20
	Table 6.2.4-4

	NS_05
	6.6.3.3.1
	1
	10,15,20
	≥ 50 (NOTE1)
	≤ 1 (NOTE1)

	
	
	
	15, 20
	Table 6.2.4-18 (NOTE2)

	
	
	65 (NOTE 3)
	10,15,20
	≥ 50
	≤ 1 (NOTE 1)

	
	
	
	15,20
	Table 6.2.4-18 (NOTE 2)

	NS_06
	6.6.2.2.3
	12, 13, 14, 17
	1.4, 3, 5, 10
	Table 5.6-1
	N/A

	NS_07
	6.6.2.2.3
6.6.3.3.2
	13
	10
	Table 6.2.4-2

	NS_08
	6.6.3.3.3
	19
	10, 15
	> 44
	≤ 3

	NS_09
	6.6.3.3.4
	21
	10, 15
	> 40
	≤ 1

	
	
	
	
	> 55
	≤ 2

	NS_10
	
	20
	15, 20
	Table 6.2.4-3

	NS_11
	6.6.2.2.1 6.6.3.3.13
	23
	1.4, 3, 5, 10, 15, 20
	Table 6.2.4-5

	NS_12
	6.6.3.3.5
	26
	1.4, 3, 5, 10, 15
	Table 6.2.4-6

	NS_13
	6.6.3.3.6
	26
	5
	Table 6.2.4-7

	NS_14
	6.6.3.3.7
	26
	10, 15
	Table 6.2.4-8

	NS_15
	6.6.3.3.8
	26
	1.4, 3, 5, 10, 15
	Table 6.2.4-9
Table 6.2.4-10

	NS_16
	6.6.3.3.9
	27
	3, 5, 10
	Table 6.2.4-11, Table 6.2.4-12, Table 6.2.4-13

	NS_17
	6.6.3.3.10
	28
	5, 10
	Table 5.6-1
	N/A

	NS_18
	6.6.3.3.11
	28
	5
	≥ 2
	≤ 1

	
	
	
	10, 15, 20
	≥ 1
	≤ 4

	NS_19
	6.6.3.3.12
	44
	10, 15, 20
	Table 6.2.4-14

	NS_20
	6.2.2
6.6.2.2.1
6.6.3.3.14
	23
	5, 10, 15, 20
	Table 6.2.4-15

	NS_21
	6.6.2.2.1 6.6.3.3.15
	30
	5, 10
	Table 6.2.4-16

	NS_22
	6.6.3.3.16
	42, 43
	5, 10, 15, 20
	Table 6.2.4-17

	NS_23
	6.6.3.3.17
	42, 43
	5, 10, 15, 20
	N/A

	NS_24
	6.6.3.3.20
	65 (NOTE 4)
	5, 10, 15, 20
	Table 6.2.4-19

	NS_25
	6.6.3.3.21
	65 (NOTE 4)
	5, 10, 15, 20
	Table 6.2.4-20

	NS_26
	6.6.3.3.22
	68
	5, 10, 15
	Table 6.2.4-21

	NS_xx
	6.6.3.3.xx
	68
	5,10,15
	Table 6.2.4-xx

	...
	
	
	
	
	

	NS_32
	-
	-
	-
	-
	-

	NOTE 1	Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the channel BW assigned, where channel BW is as defined in subclause 5.6.  A-MPR for operations below this frequency is not covered in this version of specifications except for the channel assignments in NOTE2 as the emissions requirement in 6.6.3.3.1 may not be met. For 10MHz channel bandwidth whose carrier frequency is larger than or equal to 1945 MHz or 15 MHz channel bandwidth whose carrier frequency is larger than or equal to 1947.5 MHz, no A-MPR applies.
NOTE 2	Applicable when carrier frequency is 1932.5 MHz for 15MHz channel bandwidth or 1930 MHz for 20MHz channel bandwidth case.
NOTE 3: Applicable when the E-UTRA carrier is within 1920-1980 MHz.
NOTE 4: Applicable when the upper edge of the channel bandwidth frequency is greater than 1980MHz.



(Proposal 3) The new sub-section defining the emission limits requirements is proposed below: as in ECC Decision (16)02 [3], a note is added to take into account the requirement of -30dBm/8MHz which is allowed for UE operating in the 698-703MHz block.
6.6.3.3.xx	Minimum requirement (network signalled value “NS_xx”)
When "NS_xx" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.22-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.
Table 6.6.3.3.22-1: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth / 
Spectrum emission limit 
(dBm)
	Measurement bandwidth

	
	5 MHz, 10 MHz, 15 MHz
	

	470 ≤ f ≤ 694
	-42 (NOTE 1)
	8MHz

	NOTE 1: For a 5MHz E-UTRA carrier confined within 698MHz and 703MHz, this requirement shall be met in normal conditions only. The requirement is relaxed to -30dBm. in extreme conditions.




(Proposal 4) The structure of the new table 6.2.4-xx defining the A-MPR requirement for the new NS value is proposed below.
As explained above, it is important that the 5MHz case in 698-703MHz block has a dedicated entry in the table to ensure that the A-MPR is reasonably low for this configuration.
For 10MHz and 15MHz bandwidth, it is proposed to have dedicated entries for the lower edge of the signal above 703MHz.
Table -xx: A-MPR requirements for "NS_xx" 
	Channel bandwidth [MHz]
	Parameters


	5
	Channel higher edge [MHz]
	≤ 7031

	> 7032


	
	RBstart
	
	

	
	LCRB [RBs]
	
	

	
	A-MPR [dB]
	
	

	10
	Channel lower edge [MHz]
	< 7033

	≥ 7034


	
	RBstart
	
	

	
	LCRB [RBs]
	
	

	
	A-MPR [dB]
	
	

	15
	Channel lower edge [MHz]
	< 7035

	≥ 7036


	
	RBstart
	
	

	
	LCRB [RBs]
	
	

	
	A-MPR [dB]
	
	

	NOTE 1:	RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2:	LCRB is the length of a contiguous resource block allocation
NOTE 3:	For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis
NOTE 4:	For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe


1

5MHz

2
5MHz
5MHz
5MHz
5MHz

3
10MHz

10MHz

4
10MHz
10MHz

5
15MHz

15MHz

6
15MHz


728MHz
703MHz
698MHz


According to the Annex 1 of ECC Decision (16)02, it is proposed to derive A-MPR requirement of configuration (1) based on -30dBm/8MHz requirement, while -42dBm/8MHz should be used for configurations (2) to (6) 
2.3	Preliminary simulation results for configuration (1)
Data filter and method described in [5] were re-used to derive A-MPR requirement for configuration (1): LTE 5MHz, Fc = 700.5MHz
[image: ][image: ]
Based on these results, A-MPR for configuration (1) is ≤0.5dB

3	Conclusion
The impacts on the TS 36.101 to include emission limits requirements defined in ECC Decision (16)02 [3] has been discussed.
The following proposals have been made:
Proposal 1: To take into account the requirements defined in ECC Decision (16)02, it is proposed to define a new NS value applicable to Band 68 in the Table 6.2.4-1 of TS 36.101
Proposal 2: It is proposed that – for UE operating in the 698-703MHz block – the A-MPR requirements are defined based on -30dBm/8MHz requirement.
Proposal 3 & 4: Structures for new tables to be included in the TS 36.101 are proposed in section 2.2.
In addition, simulation results to derive A-MPR for LTE 5MHz in the frequency block 698-703MHz were presented: A-MPR ≤ 0.5dB is proposed.
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