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1
Introduction
A clarification on the BS blocking requirements for co-location between TDD unsynchronized and synchronized operation was proposed in [1] and [2]. A proposal on the same lines to clarify the UE spurious emissions for co-existence was introduced in [3]. None of the proposals has been approved. In this contribution, we consider the necessity for this clarification as a package.
2 
Discussion
2.1
Co-existence and co-location requirements in 3GPP

2.1.1
BS Co-existence and co-location for TDD synch/unsynch operation


In our understanding, the BS requirements for co-existence and co-location between TDD systems in the same or adjacent operating bands is not covered by 3GPP.  
In TS 37.104 a note under Table 6.6.1.3.1-1, which includes the BS Spurious emissions limits for co-existence with systems operating in other frequency bands, states:
NOTE 4:
TDD base stations deployed in the same geographical area, that are synchronized and use the same or adjacent operating bands can transmit without additional co-existence requirements. For unsynchronized base stations, special co-existence requirements may apply that are not covered by the 3GPP specifications. 

Similarly, the note under Table 6.6.1.4.1-1 of TS 37.104, containing BS Spurious emissions limits for BS co-located with another BS, indicates:
NOTE 3:
Co-located TDD base stations that are synchronized and using the same or adjacent operating band can transmit without special co-locations requirements. For unsynchronized base stations, special co-location requirements may apply that are not covered by the 3GPP specifications
The same is included in the RX side. A note inside Table 7.5.2-1, where the Blocking requirement for co-location with BS in other frequency bands are specified, states:
NOTE 2: 
Except for a BS operating in Band 13, these requirements do not apply when the interfering signal falls within any of the supported uplink operating band or in the 10 MHz immediately outside any of the supported uplink operating band.
For a BS operating in band 13 the requirements do not apply when the interfering signal falls within the frequency range 768-797 MHz. 


For BS operating in Band 42 or 43, the requirements do not apply when the interfering signal falls within the Band 42 or 43 uplink operating bands and the Base Stations are synchronized.

Analysing this note, the yellow highlighted text indicates that requirements for TDD unsynchronized operation within a band is not covered. In addition, this note also includes text for TDD unsynchronized operation between adjacent bands, at this point only Band 42 and 43, see pink highlighted text.

A generalization of this note was proposed in [1] and [2] to ensure consistency between the TX and RX BS requirements in relation with TDD synchronized and unsynchronized operation.
NOTE 2: Co-located TDD base stations that are synchronized and using the same or adjacent operating band can receive without co-location requirements. For unsynchronized base stations, special co-location requirements may apply that are not covered by the 3GPP specifications. 

2.1.1
UE Co-existence for TDD synch/unsynch operation


As a further step towards consistency in 3GPP, we look at the UE specifications in TS 36.101. This specification includes UE spurious emission for co-existence in chapter 6.6.3.2 and 6.6.3.2A for single carrier and CA, respectively. As we read this specification, TDD unsynchronized operation within an operating band OR between adjacent bands is not covered in these chapters (6.6.3.2 and 6.6.3.2A). An additional spurious emission has recently been added to Band 42 and Band 43, NS_22 and CA_NS_08, for single carrier and CA, respectively. This covers unsynchronized operation within Band 42 or within Band 42 and between Band 42 and 43 (chapters 6.6.3.3.16 and 6.6.3.3A.7, the later still under discussion)
As it is important to keep clarity on the BS requirements applicability, it is also of high importance to indicate how the requirements are specified in TS 36.101. Especially, as devices roam between different regions it is needed to understand their behaviour in the network and thus clarify the applicability of the 3GPP minimum requirements. 

We understand that the UE will be tested according to what is stated in 36.101 independently of synchronization between networks. However, we also note that the same applies for the BS test. Neither the UEs nor the BSs know if the networks between adjacent operators will be synchronized during deployment. Nevertheless, it is important to understand from reading the 3GPP specifications what pre-requisites are considered for the specification of minimum requirements.

We propose to include in TS 36.101 information to indicate which of the UE spurious emissions cover unsynchronized or synchronized operation between TDD systems. This applies to chapter 6.6.3.2, 6.6.3.2A and 6.6.3.3. An alternative for the clarification is proposed below:
<CHANGES TO TS 36.101. ALTERNATIVE 1>
6.6.3.2
Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands

NOTE 1:
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 defined for the protected band.
NOTE: 
The spurious emission band UE co-existence in this clause assume TDD synchronized operation within the same or adjacent bands. Additional requirements covering TDD unsynchronized apply for some bands (see clause 6.6.3.3.16)
<text omitted>

6.6.3.2A
Spurious emission band UE co-existence for CA

This clause specifies the requirements for the specified carrier aggregation configurations for coexistence with protected bands
NOTE 1:
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 defined for the protected band. 
NOTE 2: 
The spurious emission band UE co-existence in this clause assume TDD synchronized operation within the same or adjacent bands.  Additional requirements covering TDD unsynchronized apply for some bands (see clause 6.6.3.3A.7)
For inter-band carrier aggregation with the uplink assigned to two E-UTRA bands, the requirements in Table 6.6.3.2A-0 apply on each component carrier with both component carriers are active. 

NOTE:
For inter-band carrier aggregation with uplink assigned to two E-UTRA bands the requirements in Table 6.6.3.2A-0 could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.6.3.2A-0 would be considered to be verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence requirements.
<text omitted>

6.6.3.3.16
Minimum 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 6.6.3.3.16-1. 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 6.6.3.3.16-1: Additional requirement 

	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 1:
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.
NOTE 2: 
The additional requirement in this clause covers TDD unsynchronized operation within 3400-3800 MHz.
<text omitted>

6.6.3.3A.7
Minimum requirement for CA_42C (network signalled value "CA_NS_08")

When "CA_NS_08" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3A.7-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1A-1 from the edge of the aggregated channel bandwidth. 

Table 6.6.3.3A.6-1: Additional requirements

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

	43
	FDL_low 
	-
	FDL_high
	[-50]
	1

	NOTE: The [-50] dBm/MHz in 6.6.3.3A.6-1 is for unsynchronized operation. To meet these requirements some restriction will be needed for either the operating band or protected band. 


NOTE: 
The additional requirement in this clause covers TDD unsynchronized operation within [Band 43] 
<CHANGES TO TS 36.101. ALTERNATIVE 2>
6.6.3.2
Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands

NOTE 1:
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 defined for the protected band.
NOTE 2: 
For E-UTRA TDD bands, protection of own receiver band or adjacent E-UTRA TDD operating bands is not covered by this clause. Additional requirements covering protection of own receiver band or adjacent E-UTRA TDD operating bands apply for some bands (see clause 6.6.3.3.16)
<text omitted>

6.6.3.2A
Spurious emission band UE co-existence for CA

This clause specifies the requirements for the specified carrier aggregation configurations for coexistence with protected bands
NOTE 1:
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 defined for the protected band. 
NOTE 2: 
For E-UTRA TDD bands, protection of own receiver band or adjacent E-UTRA TDD operating bands is not covered by this clause. Additional requirements covering protection of own receiver band or adjacent E-UTRA TDD operating bands apply for some bands (see clause 6.6.3.3A.7)
For inter-band carrier aggregation with the uplink assigned to two E-UTRA bands, the requirements in Table 6.6.3.2A-0 apply on each component carrier with both component carriers are active. 

NOTE:
For inter-band carrier aggregation with uplink assigned to two E-UTRA bands the requirements in Table 6.6.3.2A-0 could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.6.3.2A-0 would be considered to be verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence requirements.
<text omitted>

6.6.3.3.16
Minimum 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 6.6.3.3.16-1. 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 6.6.3.3.16-1: Additional requirement 

	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 1:
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.
NOTE 2: 
Protection of own receiver band or adjacent E-UTRA TDD operating bands is covered by this clause

<text omitted>

6.6.3.3A.7
Minimum requirement for CA_42C (network signalled value "CA_NS_08")

When "CA_NS_08" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3A.7-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1A-1 from the edge of the aggregated channel bandwidth. 

Table 6.6.3.3A.6-1: Additional requirements

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

	43
	FDL_low 
	-
	FDL_high
	[-50]
	1

	NOTE: The [-50] dBm/MHz in 6.6.3.3A.6-1 is for unsynchronized operation. To meet these requirements some restriction will be needed for either the operating band or protected band. 


NOTE : 
Protection of own receiver band or adjacent E-UTRA TDD operating bands is covered by this clause
  <end of changes>

3
Conclusion
In this contribution, we discuss the need for consistency between the BS and UE specifications in terms of applicability of requirements. We propose text to be included in TS 36.101 to indicate which requirements consider unsynchronized or synchronized TDD operation. 

Proposal : to clarify in TS 36.101 the applicability of requirements for synchronized or unsynchronized operation

Further, two alternatives are presented in this contribution. We have a slight preference to implement Alternative 1 but would like to ask other companies opinion. 
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