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1 Background

At RAN#78bis RAN4 responded to a request by the ITU-R WP 5D for clarifications on 3GPP specifications used for Revision 1 of ITU-R Rec. M.2070 and M.2071 [1]. In this response 3GPP proposed that entries with tentative requirements be replaced by “under discussion”. ITU-R WP 5D has now come back to 3GPP in a reply LS [2] to inform that material proposed to be incorporated into the Recommendations from 3GPP needs to be stable and agreed; revisions of Recommendations cannot contain square brackets. 
To this end WP 5D has agreed to shift the finalisation of revision 1 of Recommendations ITU-R M.2070 and M.2071 until the next meeting of WP 5D that will take place on 5-13 October, 2016 in Geneva (the input contribution deadline is 28 September 2016). This change in the WP 5D work plan will enable 3GPP to provide final figures/material, if available, before the above mentioned deadline. The planned overall finalisation of the revision is now scheduled for the October meeting of WP 5D. This means that RAN4 needs the resolve the tentative requirements at RAN4#80 to be reviewed by the September RAN Plenary for subsequent submission to the WP 5D.
In this contribution we propose how to resolve the items under discussion for the next revision of Rec. M.2071 (the M.2070 does not contain any tentative requirements). The changes are based on the Rel-13 version, the latest closed release. We do not propose any changes to 36.101.
2 Proposed changes
Most of the items “under discussion” are tentative requirements in 36.101 for UE band coexistence between B3/B39 and B22/B42/B43. It would be challenging to resolve these in one meeting so we propose instead to remove these requirements from M.2071 recognising that the general spurious emission requirements in clause 4.1 apply.  The latter should be sufficient for the studies to be carried out by WP 5D that will not study the UE band coexistence for a specific technology. The M.2071 provides generic unwanted emission characteristics of mobile stations using the terrestrial radio interfaces of IMT-Advanced that are used for studies of compatibility with other radio systems including those in adjacent bands and to help establish the coexistence between different technologies for the IMT bands.
2.1 General unwanted emissions requirements
The first change is straightforward: the boundary between OOBE and spurious emissions for CA BW class B is now agreed and included in 36.101: 
4.2
Spurious emissions requirements for CA

For intra-band contiguous carrier aggregation the spurious emission limits apply for the frequency ranges that are more than ΔfOoB (MHz) in Table 4.2-1 from the ( edge of the aggregated channel bandwidth. For frequencies ΔfOoB greater than FooB as specified in Table 4.2-1 the spurious requirements in Table 4.1-2 are applicable. 

TABLE 4.2-1

Boundary between E-UTRA ΔfOoB and spurious emission domain 
for intra-band contiguous carrier aggregation

	CA bandwidth class
	OoB boundary FooB
(MHz)

	A
	Table 4.1-1

	B
	BWChannel_CA + 5

	C
	BWChannel_CA + 5


The SEM for Class B is also missing in the M.2071, but we trust 5D can add that based on the latest version on 36.101 (this will be pointed out in the response to the ITU-R).
2.2 Spurious emissions for bands coexistence
For Band 42 and 43, the additional requirements when NS_23 have been agreed and included in 36.101 so the M.2071 can be revised as follows:
4.5.16
Requirement (network signalled value “NS_22”)

When “NS 22” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 4.5.16-1. This requirement also applies for the frequency ranges that are less than ΔfOoB (MHz) in Table 4.1-1 from the edge of the channel bandwidth.

Table 4.5.16-1

Additional requirements

	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	MBW

	
	5, 10, 15, 20 MHz
	

	3400 ≤ f ≤ 3800
	-23 (Note 1, Note 3)
	5 MHz

	
	-40 (Note 2)
	1 MHz


NOTE 1 – This requirement applies within an offset between 5 MHz and 25 MHz from the lower and from the upper edge of the channel bandwidth.
NOTE 2 – This requirement applies from 3400 MHz up to 25 MHz below the lower E-UTRA channel edge and from 25 MHz above the upper E-UTRA channel edge up to 3800 MHz.
NOTE 3 – This emission limit might imply risk of harmful interference to UE(s) operating in the protected operating band
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth.
4.5.17
Requirement (network signalled value “NS_23”)

When “NS 22” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 4.5.17-1. This requirement also applies for the frequency ranges that are less than ΔfOoB (MHz) in Table 4.1-1 from the edge of the channel bandwidth.

Table 4.5.17-1

Additional requirements
	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	MBW

	
	5, 10, 15, 20 MHz
	

	3400 ≤ f ≤ 3800
	-23 (Note 1, Note 3)
	5 MHz

	
	-40 (Note 2)
	1 MHz


	
	
	
	

	
	
	
	
	
	


NOTE 1 – This requirement applies within an offset between 5 MHz + Foffset_NS_23 and 25 MHz + Foffset_NS_23 from the lower and from the upper edges of the channel bandwidth, whenever these frequencies overlap with the specified frequency band.
NOTE 2 – This requirement applies from 3400 MHz to 25 MHz + Foffset_NS_23 below the lower E-UTRA channel edge and from 25 MHz + Foffset_NS_23 above the upper E-UTRA channel edge to 3800 MHz.
NOTE 3 – Foffset_NS_23 is: 




0 MHz for 5 MHz channel BW, 




5 MHz for 10 MHz channel BW, 




9 MHz for 15 MHz channel BW and
 


12 MHz for 20 MHz channel BW.
NOTE 4 – This emission limit might imply risk of harmful interference to UE(s) operating in the protected operating band
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth.
The requirements on Band 43 for protection of Band 22 are still not agreed and we propose to remove the tentative requirement from the M.2071. This means that the SEM and the general spurious emissions apply below 3600 MHz unless NS_23 is indicated. These general requirements will have to be used by WP 5D for their compatibility studies below 3600 MHz; this may anyway be the case in general since NS_23 may not be indicated universally. 
TABLE 4.3-1 (end)

	E-UTRA Band
	Spurious emission

	
	Protected band
	Frequency range (MHz)
	Maximum level (dBm)
	MBW (MHz)
	Note

	…
	
	
	
	
	
	
	

	42
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 20, 25, 26, 27, 28, 31, 32, 33, 34, 38, 40, 41, 44
	FDL_low 
	−
	FDL_high
	−50
	1
	

	
	
	
	
	
	
	
	

	43
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 20, 25, 26, 27, 28, 32, 33, 34, 38, 40
	FDL_low 
	−
	FDL_high
	−50
	1
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	…
	
	
	
	
	
	
	


Next, the requirements on Band 39 for protection of Band 3 are were changed to become tentative in the latest version of 36.101, and we therefore propose to remove these requirements from the M.2071. This means that the SEM and the general spurious emissions apply below 1880 MHz. These general requirements will have to be used by WP 5D for their compatibility studies below 1880 MHz. It is unlikely that application of the general unwanted emission requirements for Band 39 UEs would significantly change conclusions on compatibility with other services.
TABLE 4.3-1 (end)
	E-UTRA Band
	Spurious emission

	
	Protected band
	Frequency range (MHz)
	Maximum level (dBm)
	MBW (MHz)
	Note

	
	Frequency range
	2 620
	−
	2 645
	−15.5
	5
	15, 22, 26

	
	Frequency range
	2 645
	−
	2 690
	−40
	1
	15, 22

	39
	E-UTRA Band 22, 34, 40, 41, 42, 44
	FDL_low 
	−
	FDL_high
	−50
	1
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	−
	
	
	
	

	[…]
	
	
	
	
	
	
	

	NOTE 1 – FDL_low and FDL_high refer to each E-UTRA frequency band specified.
[…]

	NOTE 31 – N/A
NOTE 32 – N/A
NOTE 33 – N/A
NOTE 34 – This requirement is applicable for 5 and 10 MHz E-UTRA channel bandwidth allocated within 718-728MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart<48.
NOTE 35 – This requirement is applicable in the case of a 10 MHz E-UTRA carrier confined within 703 MHz and 733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.


For CA the changes are as follows. Removing the tentative requirements from the M.2071 implies that the general requirements for UE configured with CA have to be used for a worst-case compatibility study (the emissions for uplink non-CA are known).
Table 4.4-0 contains a note on protection of public safety from UE emissions in Band 13 with a “TBD”: the emission limit currently applies from 799 MHz, but this might be changed to 793 MHz. For the next revision M.2071 we propose to remove the said Note 9 with this information recognising that the spectrum emission mask ensures at least a -13 dBm/MHz level at 793 MHz. This would not be as stringent as the -35 dBm/6.25kHz limit (that scales to -13 dBm/MHz) but should not significantly change conclusions on compatibility with other services.

Next, the requirements for protection of Band 3 from emissions by UEs configured with CA_39A-41C and CA_39C in the uplink are tentative in 36.101 and therefore marked “under discussion” in M.2071. Hence, currently, for these uplink CA configurations the CA spectrum emission masks and the general -30 dBm/MHz spurious emissions limit apply in the protected range 1805-1880 MHz. The changes in Table 4.4-0 and Table 4.4-1 are as follows:
TABLE 4.4-0 

Spurious emissions band UE co-existence limits for dual-uplink inter-band Carrier Aggregation

	E-UTRA CA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Note

	…
	
	
	
	
	
	
	

	CA_2A-13A
	E-UTRA Band 4, 5,10,12,13,17, 22, 23, 26, 27, 29, 41, 42
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2,14, 25 
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	E-UTRA Band 24, 30, 43
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	769
	-
	775
	-35
	0.00625
	3

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	3

	…
	
	
	
	
	
	
	

	CA_4A-13A
	E-UTRA Band 2,4, 5, 7, 10,12,13,17, 22, 23,25, 26, 27, 29, 41, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 14
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	E-UTRA Band 24, 30, 42
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	769
	-
	775
	-35
	0.00625
	3

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	3

	…
	
	
	
	
	
	
	

	CA 39A-41A
	E-UTRA Band 34, 40, 42, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	4, 18

	NOTE 1:
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 1-1
NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 4.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th (or 5th) harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth for which the 2nd, 3rd or 4th harmonic totally or partially overlaps the measurement bandwidth (MBW).

NOTE 3:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 4.1-1 and Table 4.2-1 from the edge of the aggregated channel bandwidth.
NOTE 4:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
NOTE 5:
Applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.

NOTE 6:
As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth for which the 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 7:
Applicable when NS_05 in section 4.5.1 is signalled by the network. 

NOTE 8:
Applicable when NS_08 in subclause 4.5.3 is signalled by the network 
NOTE 9:
N/A.

NOTE10:
This requirement applies for 5, 10, 15 and 20 MHz E-UTRA channel bandwidth allocated within 1744.9MHz and 1784.9MHz.
NOTE 11:
This requirement is applicable only for the following cases:
- for carriers of 5 MHz channel bandwidth when carrier centre frequency (Fc) is within the range 902.5 MHz ≤ Fc <  907.5 MHz with an uplink transmission bandwidth less than or equal to 20 RB
- for carriers of 5 MHz channel bandwidth when carrier centre frequency (Fc) is within the range 907.5 MHz ≤ Fc ≤  912.5 MHz without any restriction on uplink transmission bandwidth.
- for carriers of 10 MHz channel bandwidth when carrier centre frequency (Fc) is Fc = 910 MHz with an uplink transmission bandwidth less than or equal to 32 RB with RBstart > 3.
NOTE 12:
This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
NOTE13:
For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 14:
This requirement is applicable for any channel bandwidths within the range 2500 - 2570 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
NOTE 15:
Applicable when NS_15 in subclause 4.5.8 is signalled by the network.
NOTE 16:
Applicable when NS_09 in subclause 4.5.4 is signalled by the network
NOTE 17:
This requirement is applicable only when Band 3 transmission frequency is less than or equal to 1765 MHz.
NOTE 18:
This requirement applies when the E-UTRA carrier is confined within 2545-2575MHz or 2595-2645MHz and the channel bandwidth is 10 or 20 MHz





TABLE 4.4-1 

Spurious emissions band UE co-existence limits for intra band Carrier Aggregation

	E-UTRA CA Configu-ration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum level (dBm)
	MBW (MHz)
	Note

	…
	
	
	
	
	
	
	

	CA_39C
	E-UTRA Band 22, 34, 40, 41, 42, 44
	FDL_low
	−
	FDL_high
	−50
	1
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	…
	
	
	
	
	
	
	

	


The additional spurious emission requirements for CA_39C specified in clause 4.6.6 are tentative and also removed. Likewise the tentative requirements for CA_42C are removed and therefore replaced by the general requirements for UL CA operation that still apply.
4.6
Additional spurious emissions for CA

4.6.5

Requirement for CA_7C (network signalled value “CA_NS_06”)

When “CA_NS_06” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 4.6.5-1. This requirement also applies for the frequency ranges that are less than ΔfOoB (MHz) in Table 4.1-1 from the edge of the aggregated channel bandwidth. 

TABLE 4.6.5-1

Additional requirements

	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)

	Frequency range
	2570
	-
	2575
	+1.6
	5

	Frequency range
	2575
	-
	2595
	-15.5
	5

	Frequency range
	2595
	-
	2620
	-40
	1






	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	







	
	
	
	

	
	
	
	
	
	



4.7
Spurious emission for UL−MIMO

3 Proposal

It is proposed that the ITU-R Rec. M.2071 is revised in accordance with the changes described in Clause 2. A draft LS to RAN for subsequent submission to the ITU-R is supplied in [3].

We do not propose to make any changes to 36.101 due to the revision asked by WP 5D. It is remarked that the M.2071 thus revised would still be consistent with the requirements in 36.101 that are in force (tentative requirements do not apply).
References

1.    R4-162997, “DRAFT LTI on Work towards revision 1 of Recommendations ITU-R M.2070 and M.2071 - Questions for clarification within 3GPP specifications”, Ericsson
2.   R4-165139, Document 5D/TEMP/87, “Work towards revision 1 of Recommendations ITU-R M.2070 and M.2071”, ITU-R Working Party 5D
3.    R4-165498, “DRAFT LTI on Work towards revision 1 of Recommendations ITU-R M.2070 and M.2071 - Questions for clarification within 3GPP specifications”, Ericsson
