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1. Background

This contribution contains a text proposal for the maximum output power and unwanted emissions for LTE/NR DC and NSA operation, denoted EN-DC in the text proposal. In particular we cover intra-band DC that has no precedence in the LTE specifications. The DC configuration with an LTE carrier in Band 71 immediately adjacent to an NR carrier in Band n71 is used for introducing the specifications text and associated requirements. Section headings are also defined for other DC configurations. 

2. Maximum output power for intra-band EN-DC

The maximum output power is the total power measured across all transmitter antenna ports. This also covers implementations with one TX path per antenna (compare UL MIMO).
3. Unwanted emissions for intra-band EN-DC (NSA in Band 71)

The unwanted emissions requirements should be measured per port. The requirements on the OOBE and spurious emissions are still subject to the maximum output power that is defined as a sum across the transmitter ports. Hence the power is split between the ports and the wanted power per port should never exceed 23 dBm for PC3.

For intra-band DC with contiguous sub-blocks, one sub-block for the LTE CG and another immediately adjacent sub-block for the NR CG, we propose to define the ACLR like for intra-band contiguous CA. Denoting by ENBW the total bandwidth of the two sub-blocks, the ACLR would be defined as follows: 
Table 1: ACLR for intra-band EN-DC (contiguous sub-blocks)
	Parameter
	Unit
	Value

	EN-DCACLR
	dBc
	30

	Measurement bandwidth
	
	[0.95] ENBW

	Frequency offset of adjacent channel
	
	ENBW

/

-ENBW

	NOTE 1:   ENBW is the aggregated bandwidth in MHz of an E-UTRA sub-block and an adjacent NR sub-block; there is no frequency separation between the said sub-blocks. The sub-block bandwidths include any internal guard bands.

NOTE 2:   The frequency offset is that in between the centre frequencies of the measurement filters


The proposed requirement is 30 dBc with a measurement bandwidth of 95% of the aggregated DC bandwidth ENBW, where the 95% is tentatively chosen to cover the maximum spectrum utilization of NR (assuming an NR or LTE victim in the adjacent channel).
The requirements above would cover implementations with both a single PA (shared between LTE and NR) and a separate PA per antenna (one RAT per PA/transmitter antenna). For a single PA, the requirement is similar to that applicable for UL CA (single PA the reference architecture), whereas for separate PAs, a 30 dBc requirement measured over 0.95*ENBW is indeed tighter than the corresponding non-CA LTE/NR requirement measured over 90% of the assigned carrier bandwidth. To this end the ACLR could be relaxed to e.g. 29 dBc to compensate for the larger measurement bandwidth for the case in which separate transmitter antennas are used for LTE/NR (power up to 23 dBm). Alternatively, the MPR for the DC configuration could be devised to cover both implementations with the 30 dBm requirements retained.
The spectrum emissions mask for DC with contiguous sub-blocks could be specified like for UL CA. For Band 71 operations in particular, we have the following regulatory requirement:

The emissions limits for the “600 MHz” in FCC Part 27.53:
(g) For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission outside a licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB. Compliance with this provision is based on the use of measurement instrumentation employing a resolution bandwidth of 100 kilohertz or greater. However, in the 100 kilohertz bands immediately outside and adjacent to a licensee's frequency block, a resolution bandwidth of at least 30 kHz may be employed.

which must be met outside any LTE/NR sub-block, contiguous or non-contiguous. 
The additional OOBE requirement for non-CA operation in B71 in 36.101 with “NS_35” indicated is almost consistent with Part 27.53, the 3GPP limit is tighter beyond one channel bandwidth; -25 dBm/MHz applies in a 5 MHz range beyond the channel bandwidth. A similar OOBE requirement is expected for Band n71 and indicated by a network signalling value “N_j” (to be specified in 38.101-1). 
For the contiguous DC configuration in Band 71 a mask similar to that applicable for UL CA can be defined by on the non-CA requirements scaled by the aggregated DC bandwidth applicable when NS_35 is indicated in the LTE CG/sub-block and NS_j in the adjacent NR CG/sub-block.
4. Notation

The notation used in the text proposal is tentative. One way of denoting an intra-band contiguous DC configuration in an LTE band X and the corresponding re-farmed NR band nX is
DC_(n)XB

where “B” is a bandwidth class a contiguous block of an LTE CG and an NR CG. We note that the re-farmed NR band must have the same frequency arrangement as the LTE band (otherwise an inter-band DC configuration). 

The clauses for CA (between FR1 and FR2) and DC could possibly be endowed with a suffix (e.g. “A” and “C”) just as in the 38.101-1 and 38.101-2.
3. Proposal

It is proposed that the attached text proposal is included in TS 38.101-3. 
TEXT PROPOSAL:

< start of text proposal >
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Transmitter characteristics

6.1
General

Detailed structure of the subclause is TBD.
6.2
Transmitter power
6.2.1
Transmitter power for carrier aggregation
6.2.2
Transmitter power for EN-DC
The following UE Power Classes define the total maximum output power for any transmission bandwidth(s) of the CG(s) configured.
The maximum output power is measured as the total maximum output power across the UE antenna connector(s). The period of measurement shall be at least [one sub frame].
Table 6.2.2-1: Maximum output power for EN-DC (continuous sub-blocks)
	DC configuration
	
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_(n)71B
	
	[23]
	[+2/-3]


6.2.3
Allowed reduction of UE output power for [CA] and EN-DC (general)
[Allowed MPR to meet the ACLR below]
6.2.4
Allowed reduction of UE output power for [CA] and EN-DC (additional)
For EN-DC band combinations with additional requirements the A-MPR allowed are specified in Table 6.2.3-1 for combinations of network signalling values indicated in E-UTRA and NR cell group(s). Unless otherwise stated the A-MPR allowed below is in addition to the MPR requirements specified in sub-clause 6.2.3.
Table 6.2.3-1: Allowed power reduction for EN-DC
	DC configuration
	Requirement (sub-clause)
	E-UTRA network signalling value
	NR network signalling value
	A-MPR

	DC_(n)71B
	6.5.2.2.3a
	NS_35
	NS_j
	NOTE 1 [allowed per CG as specified for the respective NS value for LTE and NR unless additional A-MPR is needed]

	
	
	
	
	 

	
	
	
	
	


[for each technology, the network signalling value can be applicable for either a CC or an entire sub-block]
< any intermediate sub-clauses omitted >

6.2.5
Configured maximum output power for EN-DC 

< needed, but requires RAN1 input >
6.5
Output RF spectrum emissions
6.5.1
Output RF spectrum emissions for carrier aggregation
Editor’s note: carrier aggregation of bands FR1 and FR2
6.5.2
Output RF spectrum emissions for intra-band EN-DC
6.5.2.1
Occupied bandwidth
Editor’s note: if needed for contiguously aggregated sub-blocks in any region
6.5.2.2
Out-of-band emissions
6.5.2.2.1
General
Unless otherwise stated, the OOBE limits specified for the DC combination in this sub-clause apply regardless of any OOBE requirements specified for each sub-block in the respective [36.101] and [38.101-1].
The requirements apply to each antenna connector.
6.5.2.2.2
Spectrum emissions mask (contiguous sub-blocks)
6.5.2.2.3
Additional spectrum emissions mask (contiguous sub-blocks)
6.5.2.2.3.1
DC_(n)71B (contiguous sub-blocks)
When NS_35 is indicated in an E-UTRA sub-block of bandwidth class A and NS_j is indicated in an adjacent NR sub-block of bandwidth class A the requirements in Table 6.5.2.2.3.1-1 apply in the frequency ranges immediately adjacent and outside the aggregation of the said sub-blocks.   
Table 6.5.2.2.3.1-1: Additional requirements
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement

[dBm]
	Measurement bandwidth

	0 MHz ( (f < 0.985 MHz
	0.015 MHz ( f_offset < 0.1 MHz
	-13
	30 kHz 

	0.05 MHz ( (f < EN BW MHz
	0.1 MHz ( f_offset < ENBW MHz 
	-13
	100 kHz 

	(ENBW – 0.5) MHz ( (f < (ENBW + 4.5) MHz
	BW_agg MHz ( f_offset < (ENBW + 5) MHz
	-25
	1 MHz 

	NOTE 1:   ENBW is the aggregated bandwidth in MHz of an E-UTRA sub-block and an adjacent NR sub-block; there is no frequency separation between the said sub-blocks. The sub-block bandwidths include any internal guard bands.
NOTE 2:   The measurement filter ‑3dB point is that closest to the aggregated block.


6.5.2.2.4
Adjacent channel leakage ratio (contiguous sub-blocks)
For EN-DC operation with an E-UTRA sub-block immediately adjacent to an NR sub-block, the ACLR is defined as the ratio of the filtered mean power centred on the aggregated sub-block bandwidth ENBW to the filtered mean power centred on an adjacent bandwidth of the same size ENBW [at nominal channel spacing]. The UE shall meet the ACLR minimum requirement EN-DCACLR specified in Table 6.5.2.2.4-1 with ENBW the sum of the sub-block bandwidths.
Table 6.5.2.2.4-1: ACLR for intra-band EN-DC (contiguous sub-blocks)
	Parameter
	Unit
	Value

	EN-DCACLR
	dBc
	30

	Measurement bandwidth
	
	[0.95] ENBW

	Frequency offset of adjacent channel
	
	ENBW
/

-ENBW

	NOTE 1:   ENBW is the aggregated bandwidth in MHz of an E-UTRA sub-block and an adjacent NR sub-block; there is no frequency separation between the said sub-blocks. The sub-block bandwidths include any internal guard bands.
NOTE 2:   The frequency offset is that in between the centre frequencies of the measurement filters


6.5.2.3
Spurious emissions

The general spurious emissions requirements specified in sub-clause 6.6.3.1 of [36.101] and sub-clause 6.x.y.z of [38.101-1] apply beyond any frequencies for which the out-of-band emissions requirements in sub-clause 6.5.2 apply. 
[The requirements for spurious emissions band coexistence apply for the aggregated sub-blocks]
6.5.3
Output RF spectrum emissions for inter-band EN-DC

7
Receiver characteristics

< end of text proposal >
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