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1. Introduction

In RAN4#69 and RAN4#70, L-band operation in Japan was discussed in [1], [2], and [3].  Co-existence between Band 11/XI and the L-band as well as between Band 21/XXI and the L-band should be specially considered in this WI.  This contribution provides BS requirements for the L-band for regional operation in Japan. 

2. Background
Figure 1 summarizes frequency bands around 1.5 GHz.  As it might be well-known, Band 11/XI and Band 21/XXI have been operated in Japan both for UTRA and E-UTRA.  Therefore, when L-band is operated in Japan, BS-BS and UE-UE co-existence should be taken into account in this WI.  [image: image1.png]1452 1492
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Figure 1: Frequency bands around 1.5 GHz
3. Discussion

The UE spurious emissions for co-existence in TS36.101/25.101 already consider requirements for co-existence between Band 11/XI and the other Japanese bands and therefore, no modifications are needed. In terms of BS, we need to take a closer look at the requirements related to Band 11/XI, 21/XXI and L-band.
When we take a look at TS36.104, TS25.104 and TS37.104 and in particular to the requirements which apply to Band 11/XI and Band 21/XXI, the following can be found. Note that the affected requirements are impacted in 25, 36 and 37.104, unless otherwise stated:
· BS Spurious emissions limits for BS for co-existence with systems operating in other frequency bands
· Home BS Spurious emissions limits for co-existence with Home BS operating in other frequency bands
· BS Spurious emissions limits for BS for co-existence with PHS
· BS Spurious emissions limits for Wide Area BS co-located with another BS
· BS Spurious emissions limits for Local Area BS co-located with another BS
· BS Spurious emissions limits for Medium range BS co-located with another BS
· ACLR regional BS requirements for UTRA
· Blocking performance requirement for  Wide Area BS when co-located with BS in other frequency bands
· Blocking performance requirement for Local Area BS when co-located with BS in other frequency bands
· Blocking performance requirement for Medium Range BS when co-located with BS in other frequency bands
· Transmitter intermodulation
Operations of the L-band BS in Japan are restricted within 1475.9-1495.9MHz, i.e. overlapping frequencies with Band 11/XI. An L-band BS deployed in Japan within the Band 11/XI frequencies is expected to meet the above requirements. Some of them can apply without any modifications in current version of the 3GPP specifications while others may need changes.  Therefore, in order to clarify what is needed for operation of L-band, this contribution provides TP for TR37.814. 
4. Conclusion
In this contribution, specific requirements for operating L-band BS in Japan have been presented.  We propose to capture what is needed into TR37.814.  
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7.3 
Co-existence with other 3GPP bands in Japan

The bands allocated in Japan are Band 1/I, 3/III, VI, 8/VIII, IX, 11/XI, 18, 19/XIX, 21/XXI, 26/XXVI, 28, 34, and 41.
The L-band (or Band [32/XXXII]) is intended to be deployed in Japan within the overlapping frequencies with Band 11/XI DL, i.e. 1475.9-1495.9MHz.

The UE spurious emissions for co-existence in TS36.101/25.101 already consider protection limits from operating bands in Japan towards Band 11/XI DL and therefore, no modifications are needed specifically for the L-band UE operation in this geographical area.

In terms of BS, L-band operation in Japan needs to be carefully taken into account as the frequency range of the L-band partially overlaps with Band 21/XXI UL from 1452 – 1462.9 MHz and completely includes Band 11/XI DL. Changes to the BS specifications for co-existence/co-location are included in chapter 7.4.

7.4
BS requirements for co-existence/co-location
There are some regionally specific requirements for Band 11/XI or Band 21/XXI.  When the L-band BS is operated in Japan instead of Band 11/XI, the following BS requirements apply:
i. BS Spurious emissions limits for BS for co-existence with systems operating in other frequency bands
ii. Home BS Spurious emissions limits for co-existence with Home BS operating in other frequency bands
iii. BS Spurious emissions limits for BS for co-existence with PHS
iv. Spurious emissions limits for Wide Area/Local Area/Medium range BS co-located with another BS

v. Blocking performance requirement for Wide Area/Local Area/Medium range BS when co-located with BS in other frequency bands
For (i), the following modifications are needed to E-UTRA BS specifications. The same applies to UTRA and MSR specifications. 

Table 7.4-1: BS Spurious emissions limits for co-existence with systems operating in other frequency bands
	System type for E-UTRA to co-exist with
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	UTRA FDD Band XI or XXI or 

E-UTRA Band 11 or 21
	1475.9 - 1510.9  MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 11, 21 or Band [32].

	
	1427.9 - 1447.9  MHz 
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 11, since it is already covered by the requirement in sub-clause 6.6.4.2. For E-UTRA BS operating in Band [32], this requirement applies for  carriers allocated within 1475.9MHz and 1495.9MHz.

	
	1447.9 - 1462.9 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 21, since it is already covered by the requirement in sub-clause 6.6.4.2. For E-UTRA BS operating in Band [32], this requirement applies for  carriers allocated within 1475.9MHz and 1495.9MHz.

	UTRA FDD Band [XXXII] or E-UTRA Band [32]
	1452 - 1496 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA
 BS operating in band 11, 21 or Band [32].


For (ii), the following modification is needed to E-UTRA specifications. Similar changes apply to UTRA.
Table 7.4-2: Home BS spurious emissions limits for co-existence with Home BS operating in other frequency bands 

	System type for E-UTRA to co-exist with
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	UTRA FDD Band XI, XXI or E-UTRA Band 11, 21
	1427.9 - 1447.9  MHz 
	-71 dBm
	100 kHz
	This requirement does not apply to Home BS operating in band 11, since it is already covered by the requirement in sub-clause 6.6.4.2. For Home BS operating in band [32], this requirement applies for carriers allocated within 1475.9MHz and 1495.9MHz.

	
	1447.9 - 1462.9 MHz
	-71 dBm
	100 kHz
	This requirement does not apply to Home BS operating in band 21, since it is already covered by the requirement in sub-clause 6.6.4.2. For Home BS operating in band [32], this requirement applies for carriers allocated within 1475.9MHz and 1495.9MHz.


Considering (iii), the L-band BS is required to protect PHS below -41 dBm/300kHz where L-band and PHS co-exist. No changes are needed related to this requirement in the UTRA, E-UTRA or MSR BS specifications. 
Regarding handling of (iv), the spurious emission requirements for co-location may apply to the L-band BS for protection of other BS.  No modifications to the BS spurious emissions for co-location are needed.  In addition, L-band is a DL only band.  Addition of a co-location protection level for this band is therefore is not needed. 
Next, we take a look at (v) about the blocking requirement for co-location. In Japan, Band 21/XXI uplink overlaps with L-band downlink. The 3GPP specifications state that “Except for a BS operating in Band 13/XIII, the blocking 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”. Therefore the Band 21/XXI blocking requirement for co-location with L-band would start from 1472.9MHz but in Japan, a specific consideration is required. The L-band BS is not allowed to transmit within the frequency range 1452-1475.9MHz in current Japanese frequency assignment; Therefore, it is not necessary to consider blocking requirements for co-location with carriers allocated between 1472.9MHz and 1475.9MHz. The same argument is applied to Band 11/XI BS and a blocking signal between 1457.9MHz and 1475.9MHz. This needs to be addressed in the E-UTRA, UTRA and MSR BS specifications by the addition of a note.  
Table 7.4-3: Blocking requirement for co-location with BS in other frequency bands

	Type of co-located BS
	Centre Frequency of Interfering Signal (MHz)
	Interfering Signal mean power for WA BS (dBm)
	Interfering Signal mean power for MR BS (dBm)
	Interfering Signal mean power for LA BS (dBm)
	Wanted Signal mean power (dBm)
	Type of Interfering Signal

	UTRA FDD Band [XXXII] or E-UTRA Band [32]
	1452 - 1496 MHz 

(Note X)
	+16
	+8
	-6
	PREFSENS + 6 dB*
	CW carrier

	NOTE 1: 
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.

NOTE 2:   Some combinations of bands may not be possible to co-site based on the requirements above. The current state-of-the-art technology does not allow a single generic solution for co-location of UTRA TDD or E-UTRA TDD with E-UTRA FDD on adjacent frequencies for 30dB BS-BS minimum coupling loss.  However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [8]

NOTE X:   For a BS operating in band 11 or 21, this requirement applies for interfering signal within the frequency range 1475.9-1495.9 MHz.


7.5
BS transmitter intermodulation
Transmitter intermodulation requirement should be considered when L-band BS is operated in Japan. Necessary handling is shown in Table 7.5-1 for E-UTRA. Namely, NOTE1 in the following table should not be applied in Japan. Similar changes are needed in the UTRA specifications.

Table 7.5-1: Interfering and wanted signals for the Transmitter intermodulation requirement

	Parameter
	Value

	Wanted signal
	E-UTRA single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers

	Interfering signal type
	E-UTRA signal of channel bandwidth 5 MHz

	Interfering signal level
	Mean power level 30 dB below the mean power of the wanted signal

	Interfering signal centre frequency offset from the lower (upper) edge of the wanted signal or edge of sub-block inside a sub-block gap
	± 2.5 MHz

± 7.5 MHz

± 12.5 MHz

	NOTE1:

Interfering signal positions that are partially or completely outside of any downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 36.141 [4] provides further guidance regarding appropriate test requirements.

NOTE2:
NOTE 1 is not applied in Band 1, 3, 8, 9, 11, 18, 19, 21, 28, [32] operating within 1475.9-1495.9MHz, 34 in certain regions.


<text omitted>
8.6

BS UTRA ACLR

TS25.104 includes a regional ACLR requirement. The requirement will also apply to the L-band BS when this is operating within 1475.9-1495.9MHz
Table 8.6-1: BS ACLR in 25.104
	BS adjacent channel offset below the first or above the last carrier frequency used
	ACLR limit

	5 MHz
	45 dB

	10 MHz
	50 dB

	Note 1:
In certain regions, the adjacent channel power (the RRC filtered mean power centered on an adjacent channel frequency) shall be less than or equal to -8.0 dBm/3.84 MHz (for Band I, III, IX, XI, XXI or Band [XXXII] operating within 1475.9-1495.9MHz) or ＋2.0dBm/3.84MHz (for Band VI, VIII and XIX) or as specified by the ACLR limit, whichever is the higher. This note is not applicable for Home BS.

Note 2:
For Home BS, the adjacent channel power (the RRC filtered mean power centered on an adjacent channel frequency) shall be less than or equal to -44.2 dBm/3.84MHz or as specified by the ACLR limit, whichever is the higher.
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