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1
Introduction
Co-existence between APAC700 and legacy 3GPP bands have been previously discussed in [1], i.e. Band 5/V, and Band 18, 19/XIX. However, the UE emissions from Band 18 towards APAC700 still remains opened. Co-existence between APAC700 and other new operating bands, Band 26/XXVI and lower E850 is still not resolved.

In this paper we look into co-existence between APAC700 and Band 26/XXVI, APAC700 and Band 18 as well as APAC700 and lower E850.
This is a revision of R4-121068
2
Discussion

2.1. Co-existence between APAC700 and Band 26/XXVI
BS-BS

Since the frequency separation between APAC700 FDD DL/APAC700 TDD and Band 26/XXVI UL is larger than 10 MHz, APAC700 falls in the out of band emissions region of Band 26/XXVI UL, where the general level is specified as -13dBm/100kHz. To be able to fulfill the co-existence limit to protect Band 26/XXVI UL, -49 dBm/MHz, an attenuation of 46 dB is needed from the duplexer, which is reasonable considering the frequency gap.
Band 26/XXVI blocking requirement at 803 MHz is specified as 6 dB degradation for a -43/-40 dBm blocking signal. Assuming a APAC700 BS transmiting at 43dBm and MCL=67 dB (co-existence), the blocking signal into Band 26/XXVI will be -21dBm. An extra attenuation of 22/19 dB is needed which is feasible at such frequency.

UE-UE

It has been shown that a Band 26/XXVI UE duplexer will provide a minimum of 25-30 dB attenuation at 803 MHz [2], [3], which is not enough to fulfill the standard -50 dBm/MHz protection limit at 803 MHz for a 15 MHz E-UTRA carrier. AMPR is then needed [4]. As an alternative, the emission limit could be relaxed to a level around -40 dBm/MHz without requiring any back-off. Simulations have been presented showing that an emission limit of -40dBm/MHz is enough for APAC 700 protection [5]. Therefore, RAN4 has agreed on defining -50dBm/MHz @703-799 MHz and [-43] dBm/MHz @799-803 MHz [6]. These limits are applicable to both LTE and WCDMA.
2.1. Co-existence between APAC700 and Band 18
Table 2.1-1 shows data from a Band 18+5 duplexer from a filter vendor. We can observe that the minimum attenuation of a Band 18+19 duplexer is 28 dB at 803 MHz, while the typical attenuation is 38 dB.

Table 2.1-1. Filter data for a Band 18+5 duplexer
	
	Frequency (MHz)
	Min (dB)
	Typical (dB)
	Max  (dB)
	

	TX-ANT
	815-849 
	
	2.0
	3.0
	TX IL

	
	770-804
	28
	38
	
	Attenuation around APAC700

	
	860-894
	42
	46
	
	

	ANT-RX
	860-894 
	
	3.2
	3.5
	RX IL

	
	815-849
	50
	56
	
	

	TX ISO
	815-849
	55
	59
	
	

	RX-ISO
	860-894
	48
	50
	
	RX isolation


Band 18 supports 5, 10 and 15 MHz and the lowest frequency of the UL operating band is 815 MHz. Band 26 also supports these channel bandwidths while its UL starts at 814 MHz. UEs operating in both bands need to protect APAC700. Recognizing that Band 18 is a legacy band and AMPR cannot be added, we can then use the simulations presented in [4] for Band 26 UE emissions towards APAC700 as a reference to look at the emission levels that a Band 18 UE can satisfy without requiring A-MPR. We can observe that AMPR is needed for a 15 MHz E-UTRA carrier to fulfil -50 dBm/MHz while the emission limits which can be fulfilled without AMPR is about -40 dBm/MHz, assuming 25 dBc as the LO and IQ image rejection.
2

Proposal

It is proposed 
· To define -40 dBm/MHz as Band 18 UE emissions towards APAC700 (considering that A-MPR cannot be added)
· To include the attached TP  into TR 36.820 [11].
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7.2.2
Co-existence with Band 26/XXVI
The frequency distance between Band 26/XXVI UL and APAC700 FDD DL and APAC700 TDD is 11 MHz, see Figure 7.2-1.
BS-BS

Band 26/XXVI UL is located in the spurious emissions region of APAC700. Therefore, co-existence is possible and the common protection limits from APAC700 towards Band 26 UL, i. e. -49 dBm/MHz can be reused. 

Band 26/XXVI blocking requirement at 803 MHz is specified as 6 dB degradation for a -43/-40 dBm blocking signal. Considering MCL=67 dB (co-existence) and a BS transmitting at 43dBm, the blocking signal into Band 26 is -21dBm. An extra attenuation of 22/19 dB is needed which is feasible at such frequency.
BS-BS co-existence between Band 26/XXVI and APAC700 is not an issue
UE-UE
Band 26/XXVI UE emissions into APAC700 have been defined as -50dBm/MHz @703-799 MHz and [-43] dBm/MHz @799-803 MHz [5].
7.2.3
Co-existence with Band 5/V
Band 5/V UL, is situated 21 MHz from APAC700 FDD UL and APAC700 TDD, as shown in Figure 7.2-1

BS-BS

Co-existence between BSs is not a problem in this scenario due to the large frequency separation. APAC700 FDD DL and APAC700 TDD emissions at Band 5/V frequency range are defined as spurious emissions. The DL spurious emissions to protect Band 5 UL can be defined as the common spurious emission requirement for co-existence -49dBm/MHz since the frequency separation is large enough to allow the BS to limit its emissions to this level. 

Band 5 UL blocking requirement @803 MHz is currently enough to co-exist with APAC700. The current requirement at that frequency is the general out of band blocking, -15 dBm blocking signal and 6 dB degradation, which is based on a co-existence scenario as defined in [4].
BS-BS co-existence between Band 26/XXVI and APAC700 is not an issue
UE-UE

UE-UE coexistence is facilitated by the 21 MHz separation. For OOB emissions from a Band 5 aggressor into the APAC700 DL the Band 5 duplexer must provide an additional attenuation of the order of 10 dB in order to meet the standard -50 dBm/MHz requirement in the victim band. This rejection is supplied by many implementations. It is noted that A-MPR cannot be defined for Band 5 in order to reduce unwanted emissions.
UE-UE co-existence between Band 26/XXVI and APAC700 is possible
7.2.4
Co-existence with Band 18 and 19/XIX
Band 18 UL and Band 19/XIX UL are situated 12 and 27 MHz from APAC700 FDD DL and APAC700 TDD, as shown in Figure 7.2-1.

BS-BS

The situation for band 19/XIX is similar to band 5/V. The difference is that the band is narrower and that the frequency separation is larger. Thus the same conclusions as for band 5/V can be made.

The applicable blocking requirement for Band 18 UL @803 MHz is in band blocking, -43 dBm blocking signal and 6 dB degradation. Considering a BS with 46 dBm output power, and MCL=67 dB, the blocking signal into Band 18 UL is -21 dBm. The signal needs to be reduced by 20 dB at Band 18 UL BS @ 803 MHz, which is feasible since the frequency separation is large. 
BS-BS co-existence between Band 18 and 19/XIX and APAC700 is achievable.
UE-UE

UE-UE coexistence is not an issue for Band 19. However, it may be a challenge for Band 18 with 12 MHz separation.
Table 7.2.4-1 shows data from a Band 18+5 duplexer from a filter vendor. We can observe that the minimum attenuation of a Band 18+19 duplexer is 28 dB at 803 MHz, while the typical attenuation is 38 dB.


Table 7.2.4-1. Filter data for a Band 18+5 duplexer
	
	Frequency (MHz)
	Min (dB)
	Typical (dB)
	Max  (dB)
	

	TX-ANT
	815-849 
	
	2.0
	3.0
	TX IL

	
	770-804
	28
	38
	
	Attenuation around APAC700

	
	860-894
	42
	46
	
	

	ANT-RX
	860-894 
	
	3.2
	3.5
	RX IL

	
	815-849
	50
	56
	
	

	TX ISO
	815-849
	55
	59
	
	

	RX-ISO
	860-894
	48
	50
	
	RX isolation


Considering that Band 18 is a legacy band and A-MPR cannot be defined and assuming LO and image rejection as 25 dBc as well as 28 dB duplexer attenuation, simulations indicate that -40 dBm/MHz is reachable without A-MPR for a 15 MHz E-UTRA carrier (while -50 dBm/MHz is possible to achieve for smaller channel bandwidths) 
As conclusion, the emissions from Band 18 to protect APAC700 can be defined as follows from Rel-11 and onwards:
· -50 dBm/MHz  @703-799 MHz 
· -40 dBm/MHz  @799-803 MHz
· 
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