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1. Introduction

BS Transmitter spurious emissions for 2 GHz MSS band was discussed in [1] during RAN4#71 where there were some comments on this topic in online and offline. Considering them, this contribution modifies the proposal 5 in [1] and includes some additional proposals to [1].
2. Discussion
2.1. Transmitter spurious emissions
Transmitter spurious emissions limits for Band1, Band34 and Band [MSS] were proposed in [1]. The following proposes what should be changed adding [1] to the discussion on [2].
Note that this contribution focuses on Transmitter co-existence spurious requirement. Transmitter co-location spurious requirement, however, should be same story except for the level.
(In the following proposals, “band [MSS]” means the new band and “Y” is the frequency separation between Band 34 and the new band, where UEs follow it and have the same separation.)

·  Proposal1:
Transmitter co-existence spurious requirement for Band1, Band34 and Band [MSS] shall be specified  as follows.
 “
---------------------Unchanged sections are omitted--------------------------------------
	UTRA FDD Band I or 

E-UTRA Band 1 
	2110 - 2170 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 1 and band [MSS], 

	
	1920 - 1980 MHz

	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 1 [and band [MSS]], since it is already covered by the requirement in sub-clause 6.6.4.2.


---------------------Unchanged areas are omitted--------------------------------------

	E-UTRA Band 30
	2350 – 2360 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 30 or 40.

	
	2305 – 2315 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 30, since it is already covered by the requirement in subclause 6.6.4.2. This requirement does not apply to E-UTRA BS operating in Band 40.

	E-UTRA Band 31
	462.5 -467.5 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 31.

	
	452.5 -457.5 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 31, since it is already covered by the requirement in subclause 6.6.4.2.

	E-UTRA Band [MSS]
	[2200-x] ‑ 2200 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 1 and band [MSS]. 

	
	[2010-x] - 2010 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band [MSS], since it is already covered by the requirement in subclause 6.6.4.2. 
[For BS operating in band 1, it applies for 1980-2010MHz, while the rest is covered in sub-clause 6.6.4.2.]

For E‑UTRA BS operating in Band 34, it applies Y MHz below the lowest channel edge frequency.

	UTRA TDD Band a) or E-UTRA Band 33
	1900 - 1920 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 33.

	UTRA TDD Band a) or E-UTRA Band 34
	2010 - 2025 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 34. 


---------------------Unchanged areas are omitted--------------------------------------

NOTE 1:
As defined in the scope for spurious emissions in this clause, except for the cases where the noted requirements apply to a BS operating in Band 25, Band 27, Band 28, Band 29, or Band 34, the co-existence requirements in Table 6.6.4.3.1-1 do not apply for the 10 MHz frequency range immediately outside the downlink operating band (see Table 5.5-1). Emission limits for this excluded frequency range may be covered by local or regional requirements.

---------------------Unchanged sections are omitted--------------------------------------

With respect to some feedbacks we received in the last meeting, the following subclasses response them. 

2.1.2 Co-existence relationship
There was a feedback that the whole picture is not clear that which eNBs for some bands generates interference and which bands should be protected from the interference under some conditions. Table 1. clarifies the relationship with some notes indicated in yellow.
Note that this table only captures a co-existence relationship coming from inter-band interference. Thus, the relationship for intra-band interference is not covered. In addition, “other bands vs other bands” represents not band specific rule but the general rule in [3]
Table 1. Relationship of Transmitter co-existence spurious requirement between bands
	
	Interfering BS

	
	New band

(DL)
	Band1

(DL)
	Band34

(DL)
	Other bands

(FDD&TDD))

(DL)

	Interfered BS/UE
	New band
	DL
	-
	Not protect

(See subclause 2.1.2.1)
	-52dBm/MHz
	-52dBm/MHz

	
	
	UL
	-
	-49dBm/MHz

[ 1980-2010MHz, while the rest is covered in sub-clause 6.6.1.2.]
(See subclause 2.1.2.2)
	-49dBm/MHz

(Y MHz below the lowest channel edge frequency.)

(See subclause 2.1.2.3)
	-49dBm/MHz

	
	Band 1
	DL
	Not protect

(See subclause 2.1.2.1)
	-
	-52dBm/MHz
	-52dBm/MHz

	
	
	UL
	-49dBm/MHz 

[ 1920-[1920-1980]MHz, while the rest is covered in sub-clause 6.6.1.2]) 

(See subclause 2.1.2.2)
	-
	-49dBm/MHz
	-49dBm/MHz

	
	Band 34
	DL/UL
	-52dBm/MHz
	-52dBm/MHz
	-
	-52dBm/MHz

	
	Other bands

(FDD)
	DL
	-52dBm/MHz
	-52dBm/MHz
	-52dBm/MHz
	-52dBm/MHz

	
	
	UL
	-49dBm/MHz
	-49dBm/MHz
	-49dBm/MHz
	-49dBm/MHz

	
	Other bands

(TDD)
	DL/UL
	-52dBm/MHz
	-52dBm/MHz
	-52dBm/MHz
	-52dBm/MHz


2.1.2.1 The new band (DL) -> Band 1 (DL) and Band 1 (DL) -> The new band (DL)
The new band (DL) and Band 1 (DL) can be adjacent or overlap each other.

When it comes to considering the other bands having a similar issue, BS specification has already solved it and captured associated requirements in [3] as follows.
“
	UTRA FDD Band III or 

E-UTRA Band 3
	1805 - 1880 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 3 or 9.

	
	1710 - 1785 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 3, since it is already covered by the requirement in sub-clause 6.6.4.2. 

For E-UTRA BS operating in band 9, it applies for 1710 MHz to 1749.9 MHz and 1784.9 MHz to 1785 MHz, while the rest is covered in sub-clause 6.6.4.2.


-------------------Omitted------------------------

	UTRA FDD Band VI, XIX or 

E-UTRA Band 6, 18, 19
	860 - 890 MHz 
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 6, 18, 19.

	
	815 - 830 MHz 
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 18, since it is already covered by the requirement in sub-clause 6.6.4.2.

	
	830 - 845 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 6, 19, since it is already covered by the requirement in sub-clause 6.6.4.2.


-------------------Omitted------------------------

	UTRA FDD Band IX or 

E-UTRA Band 9
	1844.9 - 1879.9 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 3 or 9.

	
	1749.9 - 1784.9 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 3 or 9, since it is already covered by the requirement in sub-clause 6.6.4.2.


”
Observation 1: The overlapping or adjacent bands don’t protect each other’s DL.
2.1.2.2The new band (DL) -> Band 1 (UL) and Band 1(DL) -> The new band (UL)
There are sufficient frequency separations between the lowest edge of DL frequency range and the highest edge of UL frequency range in both patterns regardless of any proposed band plans.

Thus it would be natural that the spurious emission from the new band (DL) to Band 1(UL) should be handled in the conventional manner as specified in Table 6.6.4.3.1 in [3]. 

However, as indicated below in [2], there is a possibility that UL frequency range of Band 1 overlaps with UL frequency range of this new band. If this is the case, the overlapped frequency range will be covered by “Protection of the BS receiver of own or different BS,” which is more stringent than transmitter co-existence spurious requirement. 
“The applicable requirement for Band 1/I at 2010MHz is the general spurious emissions requirement. However, the emission level of -96dBm/100kHz, -91dBm/100kHz and -88dBm/100kHz  applies from 1920-1980MHz WA BS, MR BS and LA BS, respectively. Thus, it is feasible to specify -49dBm/MHz as the BS spurious emissions for co-existence for UL protection.”
2.1.2.3 Band 34 (DL) -> The new band (UL)

The new band (UL) and the Band 34(DL) are adjacent. In general, DL signals are much stronger than UL signals. Thus, if a BS for Band 34 doesn’t protect UL frequency range of the new band, there would be a risk that the UL frequency range of the new band cannot be operated in the same geographical area as shown in Figure 1. Considering the above, a BS for Band 34 need protect UL frequency range of the new band with a certain frequency separation. Thus, our understanding is that this aspect should be captured in 3GPP specification to solve this issue from technical point of view. 

Note that it might be technically feasible to protect the new band (UL) by -49dBm/MHz with Y MHz separation as a BS for Band 31 protects its own UL frequency range by -96dBm/100kHz (WA BS) with 5MHz separation. 
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Figure 1. Interference from band 34(DL) to the new band (UL)
When considering UE side, it is under discussion whether it is defined or not a frequency separation to protect band 34 and the new band. BS side can have same manner as shown in Figure 2 and Figure 3.
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Figure 2. The case that GB would be allocated in Band 34
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Figure 3. The case that GB would be allocated in the new band
Therfore, Band 34 BS can protect this new band from Y MHz below the lowest channel edge frequency as the frequency separation can be used for the shoulder characteristics of BS filter to obtain attenuation to protect the new band UL.
2.1.3 Relationship with band plan
There was a feedback that it is not possible to finalize the issues discussed in this contribution until band plan is agreed. It is our understanding that the technical difficulty and its suitable requirements can be changed depending on the band plan. Therefore, we propose the following.

· Proposal2:
The final decision for transmitter co-existence spurious requirement for Band1, Band34 and Band [MSS] should be done after the decision of band plan.
However, from operator point of view, in principle, operating bands should be well protected with each other as proposal 1.
 2.1.4 Applicability of this proposal

There was a feedback that the requirements discussed above will be applied to all the future bands to have a similar situation. As discussed in section 2.1.3, technical difficulty can be changed depending on band plan. Thus, we propose the following.
· Proposal3:
Transmitter spurious co-existence requirement except for general requirement shall be considered on a per band basis as in  the same way as discussed in this contribution.
2.1.5 Clarification for TP

There was a feedback that agreed TP shall be clear on how to handle square bracket. Thus we propose the following.
· Proposal4:
After the agreement of band plan and proposal 1, the square brackets or the sentence with square brackets shall be removed.
2.2. Receiver blocking requirement
There was a feedback that that receiver blocking requirement of the new band for Band 34 should also be considered. Currently no special treatment has done in [3] where this may come from the fact that the victim side can handle the impact of blocking signal on their receiver to some extent. But if the group agree to apply same manner with proposal 1 for receiver side, the requirement will be as follows.

· Proposal5:
Receiver co-existence blocking requirement of the new band for Band34 shall be specified as follows.
“---------------------Unchanged sections are omitted--------------------------------------

	WA UTRA TDD Band a) or E-UTRA Band 34
	2010-2025
	+16
	PREFSENS + 6dB*
	CW carrier


---------------------Unchanged sections are omitted--------------------------------------

	WA E-UTRA Band [MSS]
	[2200-x]-2200
	+16
	PREFSENS + 6dB*
	CW carrier


---------------------Unchanged sections are omitted--------------------------------------

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-1.

	NOTE 1: 
Except for a BS operating in Band 13 and Band [MSS], 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 [MSS], the requirements applies Y MHz below the lowest channel edge frequency of Band 34.

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].


”
3. Conclusion

In this contribution, we consider above comments and analyse further on Transmitter spurious emissions for 2GHz MSS band in BS specifications and conclude with the following proposal.
·  Proposal1:
Transmitter co-existence spurious requirement for Band1, Band34 and Band [MSS] shall be  specified as follows.
 “
---------------------Unchanged sections are omitted--------------------------------------
	UTRA FDD Band I or 

E-UTRA Band 1 
	2110 - 2170 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 1 and band [MSS], 

	
	1920 - 1980 MHz

	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 1[and band [MSS]], since it is already covered by the requirement in sub-clause 6.6.4.2.


---------------------Unchanged areas are omitted--------------------------------------

	E-UTRA Band 30
	2350 – 2360 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 30 or 40.

	
	2305 – 2315 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 30, since it is already covered by the requirement in subclause 6.6.4.2. This requirement does not apply to E-UTRA BS operating in Band 40.

	E-UTRA Band 31
	462.5 -467.5 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 31.

	
	452.5 -457.5 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 31, since it is already covered by the requirement in subclause 6.6.4.2.

	E-UTRA Band [MSS]
	[2200-x] ‑ 2200 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 1 and band [MSS]. 

	
	[2010-x] - 2010 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band [MSS], since it is already covered by the requirement in subclause 6.6.4.2. 
[For BS operating in band 1, it applies for 1980-2010MHz, while the rest is covered in sub-clause 6.6.4.2.]

For E‑UTRA BS operating in Band 34, it applies Y MHz below the lowest channel edge frequency.

	UTRA TDD Band a) or E-UTRA Band 33
	1900 - 1920 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 33.

	UTRA TDD Band a) or E-UTRA Band 34
	2010 - 2025 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 34. 


---------------------Unchanged areas are omitted--------------------------------------

NOTE 1:
As defined in the scope for spurious emissions in this clause, except for the cases where the noted requirements apply to a BS operating in Band 25, Band 27, Band 28, Band 29, or Band 34, the co-existence requirements in Table 6.6.4.3.1-1 do not apply for the 10 MHz frequency range immediately outside the downlink operating band (see Table 5.5-1). Emission limits for this excluded frequency range may be covered by local or regional requirements.

---------------------Unchanged sections are omitted--------------------------------------
· Proposal2:
The decision for transmitter co-existence spurious requirement for Band1, Band34 and Band [MSS] can be done after the decision of band plan.
· Proposal3:
As the same way as currently, transmitter spurious co-existence requirement except for general requirement shall be considered band per band.
· Proposal4:
After the agreement of band plan and proposal 1, the square brackets or the sentence put in square brackets shall be removed.
· Proposal5:
Receiver co-existence blocking requirement for Band34 and Band [MSS] shall be considered to specify as follows.
“---------------------Unchanged sections are omitted--------------------------------------

	WA UTRA TDD Band a) or E-UTRA Band 34
	2010-2025
	+16
	PREFSENS + 6dB*
	CW carrier


---------------------Unchanged sections are omitted--------------------------------------

	WA E-UTRA Band [MSS]
	[2200-x]-2200
	+16
	PREFSENS + 6dB*
	CW carrier


---------------------Unchanged sections are omitted--------------------------------------

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-1.

	NOTE 1: 
Except for a BS operating in Band 13 and Band [MSS], 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 [MSS], the requirements applies Y MHz below the lowerst channel edge frequency of Band 34.

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].


”
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