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Abstract 
[bookmark: _GoBack]This document provides a TP for section 7.2 (UE to UE co-existence) .This document is a revision of R4-151496 to indicate how UE-UE co-existence for Region 1 could be addressed for the Upper duplexer (90MHz)

1 [bookmark: _Toc354623709]UE to UE co-existence 
In this paper we summarize the UE co-existence discussions and clarify how to specify BXXX requirements. As shown below in Figure 1-1 the new Band XXXX is based on a dual duplexer where the lower duplexer is identical to a Band 1 duplexer in order to provide the same performance as B1 devices, while the upper duplexer provides an extended operating range and supports the capabilities to address new scenarios in Europe. 
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Figure 1-1:  Band XXXX and Adjacent Bands

Figure 1-1 shows the two new scenarios DA2GC and VLCC for the TDD bands in 1900-1920MHz and 2010-2025MHz from the Draft CEPT report 052.  ECC/DEC/(15)AA MHz which is currently in the Public Consultation phase addresses the  harmonised use of broadband Direct Air-to-Ground Communications (DA2GC) systems in the frequency band 1900-1920 MHz 
In the following sections we look at the UE to UE co-existence issues for the above scenarios in terms of BXXX lower duplexer and BXXX upper duplexer 
1.1	Band XXXX Lower duplexer (Band 1)
The only regional UE requirements are those specified for PHS co-existence in Japan and consist of
a) Band XXXX lower duplexer and Band 33 
· NS_05 as per Table 6.2.4-1 to allow for ≤ 1 dB A-MPR for ≥ 50 RB
· RB restrictions as per Table 6.6.3.3.1-1 and Table 6.6.3.3-2 when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is less than the upper edge of PHS band (1915.7 MHz) + 4 MHz + the channel BW assigned.

The 3GPP requirements for UE co-existence for Band 1 and Band 33 are as follows;
b) 	Band XXXX lower duplexer (Band 1) and Band 33 
· +1.6dBm/5MHz for 1915-1920 MHz	
· -15.5dBm/5MHz for 1895-1915MHz
· -40 dBm/MHz for 1880-1895 MHz

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 - 1929.5MHz 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.
c)	Band XXXX lower duplexer Band 1) and Band 34
There is an existing co-existing requirement between Band 1 and Band 34 in 3GPP, where Band 34 is protected at -50dBm/MHz spurious emission limit from Band 1 UE.  However Band 1 is 30 MHz away from Band 34.
Summary 
Both regional and 3GPP co-existence requirements for the lower duplexer are shown below in Figure 2.1-1 for the adjacent spectrum for the UE. 
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Figure 2.1-1: Regulatory and Co-existence requirements in TS36.101 for the lower duplexer.
To ensure that there is no impact to existing Band 1 requirement, it is necessary to maintain the same regional and 3GPP co-existences as current Band 1. Therefore to all intents and purposes the Lower duplexer performance would be identical to a Band 1 duplexer
1.2	Band XXXX Upper duplexer 
The upper duplexer should support the existing B1 regional requirements and take into account scenario 2 (Figure 1.2-1) as per the CEPT report 52 and ECC/DEC/(15)AA. The CEPT report 52 proposed three scenarios for the use of the unpaired bands, concluded for future harmonisation one preferable scenario was chosen – Scenario 2, as more effective scenario for implementation of all three usage categories: DA2GC based on TDD, VLCC and DECT/SRD. The CEPT Report 52 was approved for publication on 6 March 2015 by the ECC. 
Scenario 2 consists of the deployment of a broadband Direct-Air-to-Ground Communications (DA2GC) within the frequency band 1900-1920MHz and VLCC (Video link and Cordless Camera) for PMSE and ad-hoc PPDR in the frequency band 2010-2025MHz as shown below in Figure 1.2-1. 
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Figure 1.2-1: Scenario 2 from CEPT Report 52
We note for the CEPT Report 052 Executive summary [cite] “Studies have been carried out with regard to the candidate applications as described in the EC Mandate by considering various scenarios. The results of all these studies are provided in detail in other CEPT deliverables (ECC Report 209 [27] and ECC Report 220 [29]). The potential harmonised uses of the 1900-1920 MHz and 2010-2025 MHz could in theory be combined in various ways, either in one or in both unpaired bands, resulting in a considerable number of options. Due to the high level of complexity, and even the infeasibility of some of those options, the investigations proceeded on the basis of two scenarios, as shown in Figures 1 to 4 and described in section 5, This is also a result of the responses to the ‘Call for Inputs’. Relevant compatibility and sharing aspects have been taken into account with regard to these two scenarios, which provide the possibility of spectrum sharing amongst radio applications as required in Task 3 of the Mandate. Therefore there was no need to complete all other studies which are not in line with the two selected scenarios.” 
Therefore on this basis it does not appear necessary for 3GPP to address further co-existence scenarios for these new services
a) Band XXXX upper duplexer and 1900-1920 MHz 
Due to the introduction of new services in this spectrum co-existence with existing UTRA band a) and E-UTRA Band 33 at least in Europe may not be required, particularly as no 3GPP systems have been deployed in this spectrum. However, it may be prudent to continue to offer the same protection to 1900-1920MHz band as currently offered today for B1 devices when NS_X is signaled (to avoid the need of restricting the allocation to 54 RB) 
In this case the following requirements would could only be applicable when NS_X is signaled by the network 
· +1.6dBm/5MHz for 1915-1920 MHz	
· -15.5dBm/5MHz for 1895-1915MHz
· -40 dBm/MHz for 1880-1895 MHz

This requirement is applicable for any channel bandwidths within the range 1920 - 2010 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5MHz 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

b) Band XXXX upper duplexer and 2010-2025 MHz (Band 34) 
Due to the introduction of new services in this spectrum co-existence with existing UTRA band b) and E-UTRA Band 34 at least in Europe may not be required. There is currently no clear European regulatory guidance for the co-existence between boundaries at 2010MHz because of no commercial 3GPP deployment in this TDD band
In this case, it may be prudent to offer a similar protection as currently offered today for B1 → B33 and B1→B39 and B7 → B38 (see figure 1.2-2) in the case of the 2.5GHz band. This co-existence requirement should could be specified when NS_X is signalled to avoid the use of restricting the allocation to 54 RB.
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Figure 1.2-2: Protection to 2010-2025 is similar as B7 → B38 and similar to B1→ B33 and B1→ B39
In this case the following requirements would could only be applicable when NS_Y is signaled by the network 
· +1.6dBm/5MHz for 2010-2015 MHz	
· -15.5dBm/5MHz for 2015-[2035] MHz
· -40 dBm/MHz for [ ] MHz

This requirement is applicable for any channel bandwidths within the range 1920 - 2010 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range [ ] MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range [  ] MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB


Summary 
Both regionalRegion 1 and co-existence examples requirements are shown below in Figure 1.2-3 for the upper duplexer when NS_X could be is signalled. Actually NS-X values and emission requirements would be addressed in subclause 8.1.3 (Signalling for A-MPR)   
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Figure 1.2-3: Regulatory and Coco-existence requirements possibilities in TS36.101 for the Upper duplexer using NS_X signalling 
2		TP for TR 36.862		
It is proposed that the attached text proposal in section 1 is approved and included in TR 36.862 sub-clause 7.2 (UE to UE co-existence) 
3	References

[bookmark: _Toc283905586]4	TR36.862
------------- Start of text proposal ---------------
7	General issues
7.1	UE architecture protecting existing Band 1 requirements

7.2	UE-to-UE co-existence issues with other 3GPP bands
[bookmark: _Toc283905588]As shown below in Figure 7.2-1 the new Band XXXX is based on a dual duplexer where the lower duplexer is identical to a Band 1 duplexer in order to provide the same performance as B1 devices, while the upper duplexer provides an extended operating range and supports the capabilities to address new scenarios in Europe. 
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Figure 7.2-1:  Band XXXX and Adjacent Bands

Figure 7.2-1 shows the two new scenarios DA2GC and VLCC for the TDD bands in 1900-1920MHz and 2010-2025MHz from the Draft CEPT report 052.  ECC/DEC/(15)AA MHz which is currently in the Public Consultation phase addresses the  harmonised use of broadband Direct Air-to-Ground Communications (DA2GC) systems in the frequency band 1900-1920 MHz 
In the following sections we look at the UE to UE co-existence issues for the above scenarios in terms of BXXX lower duplexer and BXXX upper duplexer 
7.2.1		Band XXXX Lower duplexer (Band 1)
The only regional UE requirements are those specified for PHS co-existence in Japan and consist of;
b) Band XXXX lower duplexer and Band 33 
· NS_05 as per Table 6.2.4-1 to allow for ≤ 1 dB A-MPR for ≥ 50 RB
· RB restrictions as per Table 6.6.3.3.1-1 and Table 6.6.3.3-2 when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is less than the upper edge of PHS band (1915.7 MHz) + 4 MHz + the channel BW assigned.

The 3GPP requirements for UE co-existence for Band 1 and Band 33 are as follows;
b) 	Band XXXX lower duplexer (Band 1) and Band 33 
· +1.6dBm/5MHz for 1915-1920 MHz	
· -15.5dBm/5MHz for 1895-1915MHz
· -40 dBm/MHz for 1880-1895 MHz

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 - 1929.5MHz 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.
c)	Band XXXX lower duplexer Band 1) and Band 34
There is an existing co-existing requirement between Band 1 and Band 34 in 3GPP, where Band 34 is protected at -50dBm/MHz spurious emission limit from Band 1 UE.  However Band 1 is 30 MHz away from Band 34.
Summary 
Both regional and 3GPP co-existence requirements for the lower duplexer are shown below in Figure 7.2.1-1 for the adjacent spectrum for the UE. 
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Figure 7.2.1-1: Regulatory and Co-existence requirements in TS36.101 for the lower duplexer.
To ensure that there is no impact to existing Band 1 requirement, it is necessary to maintain the same regional and 3GPP co-existences as current Band 1. Therefore to all intents and purposes the Lower Duplexer performance would be identical to a Band 1 duplexer
7.2.2		Band XXXX Upper duplexer 
The upper duplexer should support the existing B1 regional requirements and take into account scenario 2 (Figure 7.2.2-1) as per the CEPT report 52 and ECC/DEC/(15)AA. The CEPT report 52 proposed three scenarios for the use of the unpaired bands, concluded for future harmonisation one preferable scenario was chosen – Scenario 2, as more effective scenario for implementation of all three usage categories: DA2GC based on TDD, VLCC and DECT/SRD. The CEPT Report 52 was approved for publication on 6 March 2015 by the ECC. 
Scenario 2 consists of the deployment of a broadband Direct-Air-to-Ground Communications (DA2GC) within the frequency band 1900-1920MHz and VLCC (Video link and Cordless Camera) for PMSE and ad-hoc PPDR in the frequency band 2010-2025MHz as shown below in Figure 7.2.2-1. 
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Figure 7.2.2-1: Scenario 2 from CEPT Report 52
We note for the CEPT Report 052 Executive summary [cite] “Studies have been carried out with regard to the candidate applications as described in the EC Mandate by considering various scenarios. The results of all these studies are provided in detail in other CEPT deliverables (ECC Report 209 [27] and ECC Report 220 [29]). The potential harmonised uses of the 1900-1920 MHz and 2010-2025 MHz could in theory be combined in various ways, either in one or in both unpaired bands, resulting in a considerable number of options. Due to the high level of complexity, and even the infeasibility of some of those options, the investigations proceeded on the basis of two scenarios, as shown in Figures 1 to 4 and described in section 5, This is also a result of the responses to the ‘Call for Inputs’. Relevant compatibility and sharing aspects have been taken into account with regard to these two scenarios, which provide the possibility of spectrum sharing amongst radio applications as required in Task 3 of the Mandate. Therefore there was no need to complete all other studies which are not in line with the two selected scenarios.”  
Therefore on this basis it does not appear necessary for 3GPP to address further co-existence scenarios for these new services
c) Band XXXX upper duplexer and 1900-1920 MHz 
Due to the introduction of new services in this spectrum co-existence with existing UTRA band a) and E-UTRA Band 33 at least in Europe may not be required, particularly as no 3GPP systems have been deployed in this spectrum. However, it may be prudent to continue to offer the same protection to 1900-1920MHz band as currently offered today for B1 devices when NS_X is signaled (to avoid the need of restricting the allocation to 54 RB) 
In this case the following requirements could be applicable when NS_X is signaled by the network 
· +1.6dBm/5MHz for 1915-1920 MHz	
· -15.5dBm/5MHz for 1895-1915MHz
· -40 dBm/MHz for 1880-1895 MHz

This requirement could be applicable for any channel bandwidths within the range 1920 - 2010 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5MHz 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

d) Band XXXX upper duplexer and 2010-2025 MHz (Band 34) 
Due to the introduction of new services in this spectrum co-existence with existing UTRA band b) and E-UTRA Band 34 at least in Europe may not be required. There is currently no clear European regulatory guidance for the co-existence between boundaries at 2010MHz because of no commercial 3GPP deployment in this TDD band
In this case, it may be prudent to offer a similar protection as currently offered today for B1 → B33 and B1→B39 and B7 → B38 (see figure 1.2-2) in the case of the 2.5GHz band. This co-existence requirement could be specified when NS_X is signalled to avoid the use of restricting the allocation to 54 RB.
[image: ]
Figure 7.2.2-2: Protection to 2010-2025 is similar as B7 → B38 and similar to B1→ B33 and B1→ B39
In this case the following requirements would only be applicable when NS_Y is signaled by the network 
· +1.6dBm/5MHz for 2010-2015 MHz	
· -15.5dBm/5MHz for 2015-[2035] MHz
· -40 dBm/MHz for [ ] MHz

This requirement is applicable for any channel bandwidths within the range 1920 - 2010 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range [ ] MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range [  ] MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB

Additional NS signalling could also be considered for non-Region 1 scenarios where protection to B34 would be desirable but is not currently part of the existing work item.

Summary 
Region 1 co-existence examples are shown below in Figure 7.2.2-3 for the upper duplexer when NS_X is signalled.  Actually NS-X values and emission requirements would be addressed in subclause 8.1.3 (Signalling for A-MPR)
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Figure 7.2.2-3: Regulatory and Co-existence possibilities for the Upper duplexer using NS_X signalling 

7.3	BS-to-BS co-existence issues with other 3GPP bands

------------- End of text proposal ---------------
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