3GPP TSG-RAN WG4 #68bis
R4-135737
October 7th –  11th, 2013
Riga, Latvia
Agenda item:
10.1
Source: 
Qualcomm Incorporated

Title: 
2 GHz MSS band coexistence for Region 3
Document for:
Approval
1. Introduction

One of the main topics of discussion for the 2 GHz MSS study items is how to specify the coexistence requirements, particularly with Band 34.  Since the 2 GHz MSS band has the potential to be deployed in different countries in both ITU region 1 and region 3, the requirements to protect other bands differ.  In general, network signaling (NS) has been the solution to address different requirements for different deployment scenarios in different countries.  We explore the use of NS signaling applied to the 2 GHz MSS band.  Note that a parallel contribution [4] is provided for the FS_UTRA_LTE_1980_2170_REG1 study item.
2. Discussion

One of the key issues to resolve for any new band is the UE coexistence requirements.  The UE coexistence requirements for the 2 GHz MSS band have been discussed in [2] and [3] with focus on Region 1 and on Korea, respectively.  In this discussion, the coexistence with Band 34 was highlighted and is indeed mentioned specifically in the WID.  The reason for such emphasis is that Band 34 is immediately adjacent to the uplink of the MSS band as shown in Figure 1 of [1], reproduced below.
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Since there is no guard band between the uplink of the MSS band and the Band 34 TDD band, the coexistence requirements will be challenging to meet without the possibility of filter attenuation.  Furthermore, it has been discussed that in some countries, Band 34 will not be deployed and so the need to protect Band 34 does not exist.  In other countries, Band 34 may be available for deployment adjacent to the MSS band.  To address different coexistence protection requirements in different countries or different deployment scenarios, NS signaling is a possible solution.  For example, Band 26 was defined to be a global band with possible deployment in several different countries each with different coexistence requirements.  Thus, NS_12, NS_13, NS_14, and NS_15 have been defined for Band 26.  There is a tradeoff, however, between the number of NS values and tables defined and the flexibility and optimization of requirements for any particular deployment.  We seek to simultaneously minimize the number of NS values defined, yet maximize the applicability of the band.
For the 2 GHz MSS band, we recognize the following discrete scenarios

1. MSS band is allocated, but Band 34 is not.

2. Band 34 is allocated, but the required protection level is TBD.

3. Band 34 is allocated.  The required protection level is anticipated.

Each of these scenarios can be captured by utilizing NS signaling.  For example, the first scenario where Band 34 is not allocated in the same country as the MSS band would not specify any UE coexistence requirements to protect Band 34.  This could be considered the default UE behavior.  However, two NS values for example could be defined for this band to correspond to the next two scenarios.  This method enables the same UE to operate in each of these three scenarios, but to adjust its behavior accordingly.  An alternative would be to define three separate distinct bands each with different requirements and likely different UE designs, but such an alternative is not attractive in our opinion.  Such an alternative would sacrifice the potential benefits of harmonization, ability for roaming, and ecosystem advantage derived from a unified design and a single band definition.



	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	




In addition to the coexistence emission limits, some countermeasures may be required to be defined to enable the UE to meet the requirement.  For example, these may include A-MPR or uplink RB restrictions imposed on the MSS UE.  These are also expected to be associated with the NS value.  
3. Conclusion
This contribution discusses a possible means to specify the requirements of  a single band to serve multiple envisioned deployment scenarios in different countries.  Three specific scenarios have been identified and can be distinguished by NS signalling if the band is to be defined.  A text proposal is attached for consideration.
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7
General issues
This section looks at the specific RF requirements for LTE UE deployment of S-band in Korea and other applicable countries in Region 3.  Consideration is also given to the possibility of broader harmonization with Region 1.
7.1 
Deployment scenarios 
As illustrated in Figure 7.1-1, the new band under study is in the vicinity of a number of other legacy bands already defined and possibly deployed or under consideration for deployment in some parts of the world.  Particularly noteworthy is the relationship of the new band with that of Band 34 since this presents the opportunity for UL/DL interference.
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Figure 7.1-1.  Relationship of existing bands to the new band under study.
Since there is no guard band between the uplink of the MSS band and the Band 34 TDD band, the coexistence requirements will be challenging to meet without the possibility of filter attenuation.  Furthermore, it has been discussed that in some countries, Band 34 will not be deployed and so the need to protect Band 34 does not exist.  In other countries, Band 34 may be available for deployment adjacent to the MSS band.  To address different coexistence protection requirements in different countries or different deployment scenarios, NS signaling is a possible solution.  For example, Band 26 was defined to be a global band with possible deployment in several different countries each with different coexistence requirements.  Thus, NS_12, NS_13, NS_14, and NS_15 have been defined for Band 26.  There is a tradeoff, however, between the number of NS values and tables defined and the flexibility and optimization of requirements for any particular deployment.  We seek to simultaneously minimize the number of NS values defined, yet maximize the applicability of the band.

For the 2 GHz MSS band, we recognize the following discrete scenarios

1. MSS band is allocated, but Band 34 is not.

2. Band 34 is allocated, but the required protection level is TBD.

3. Band 34 is allocated.  The required protection level is anticipated.

7.1.1 
Deployment scenarios in Korea 

To the E-UTRA terrestrial only or the combined for terrestrial and satellite service in Korea, KCC proposed to study the feasibility in new frequency band as in Table 7.1-1.

Table 7.1-1 : LTE operating bands of S-Band

	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL)  band
	TRX separation

	
	UE transmit / BS receive
	Channel BW [MHz]
	UE receive / BS transmit
	Channel BW [MHz]
	

	
	FUL_low  (MHz) –  FUL_high (MHz)
	
	FDL_low  (MHz)  –  FDL_high (MHz)
	
	

	XX
	1980
	-
	2010
	[10]/[15]/[20]
	2170
	–
	2200
	[10]/[15]/[20]
	190MHz
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Figure 7.1-1 Frequency band for 2.1GHz terrestrial operation in Korea

Based on the band allocation, S-band UE can coexist with UEs of the legacy operating bands such as Band 1, 3, 5, 8, 26 and 40 as shown in Figure 7.1-1 and 7.1-2. Considering the worst case coexistence between the S-Band UE and legacy UE coexistence, it seems necessary to limit the interference into the legacy downlink band 1 from new S-band UE transmission.
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Figure 7.1-2 Other operating bands for the potential UE-to-UE coexistence study in Korea

In the Figure 7.1-2, other deployed operating bands than band 1 in Korea are shown to verify the potential UE-to-UE coexistence problems between the new S-band and other operating bands.

7.2 
S-Band UE-to-UE coexistence study
As described in subclause 7.1 on deployment scenarios, for the 2 GHz MSS band, we recognize the following discrete scenarios

1. MSS band is allocated, but Band 34 is not.

2. Band 34 is allocated, but the required protection level is TBD.

3. Band 34 is allocated.  The required protection level is anticipated.

Each of these scenarios can be captured by utilizing NS signaling.  For example, the first scenario where Band 34 is not allocated in the same country as the MSS band would not specify any UE coexistence requirements to protect Band 34.  This could be considered the default UE behavior.  However, two NS values for example could be defined for this band to correspond to the next two scenarios.  This method enables the same UE to operate in each of these three scenarios, but to adjust its behavior accordingly to provide the greatest possibility of a harmonized design able to work in different deployment scenarios for the benefits of larger scale and roaming.  

In addition to the coexistence emission limits, some countermeasures may be required to be defined to enable the UE to meet the requirement.  For example, these may include A-MPR or uplink RB restrictions imposed on the MSS UE.  These are also expected to be associated with the NS value.  

In this section, main co-existence aspect that needs to be addressed is LTE UE of S-band to Band 1 UE co-existence as below in Figure 7.2-1
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Figure 7.2-1 S-Band UE deployment scenarios for UE-to-UE coexistence

For this UE-to-UE co-existence, the deterministic approach and UE RF simulation approach based on Band specific RF component characteristics are used to verify the feasibility.
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