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1
Introduction

Lower E850 or Band 27 is already included in the Rel-11 3GPP specifications. However, agreements are not recorded in the TR. This text proposal summarizes the co-existence studies between e850 bands and APT700. 
3
Proposal




It is proposed that the attached text proposal is approved and included into TR 37.806. 
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7.2.1.3
LTE UE to LTE UE and LTE BS to LTE BS coexistence issues at 849-851 MHz 


LTE BS Tx Power (  LTE BS Receiver (Blocking)

LTE TX Pout = 43dBm/5MHz 

Assuming minimal coupling loss between LTE BS and LTE BS is  67 dB, then the interferer level at LTE BTS is -24 dBm/5MHz 

From 3GPP TS 36.104 Table 7.5.1-3 Adjacent channel selectivity for Wide Area BS and Table 7.6.1.1-1 Blocking performance requirement for Wide Area BS, the minimum LTE receiver protection assuming 6dB desense is -52dBm for adjacent channels and -43dBm for other in-band channels, i.e. in band blocking. Adjusting for a more realistic 1dB desense allowance, the corresponding adjacent and alternate channel protection becomes -63dBm and -54dBm respectively.

Therefore an additional  39 dB of protection is required for an interferer in the adjacent channel spectrum, while interferers elsewhere in band will only require an additional  30 dB of protection.
By contrast, when 5 MHz of iDEN is above 851 MHz, a Band 5 or Band 26 BS requires an additional 64.2 dB of protection for an interferer in the adjacent channel spectrum, while interferers elsewhere in the SMR band will require an additional 55.2 dB of blocking protection.  The calculation for iDEN power in 5 MHz is as follows:

An iDEN basestation power amplifier typically outputs 6 watts per 25 KHz channel.  In 5 MHz of spectrum, there are 200 25 KHz channels.  iDEN frequency reuse can be as high as n=5.  With a more typical n=9 frequency reuse, there are 22 iDEN carriers per sector in 5 MHz, or 51.2 dBm per sector.  This is 8.2 dB greater than the 43 dBm transmit power of an LTE basestation.  

So, deploying LTE in the Lower e850 band will result in significantly lower levels of blocking than iDEN does today.  However, TS36.104 does not include any blocking requirement against iDEN protection.  Instead, blocking from iDEN systems have been solved in a case-by-case deployment basis. 

Band 5/V is a legacy band. There is currently a large number of installed Band V base stations as well as Band 5/V development. The current applicable requirements at 851 MHz is ACS and in-band blocking, thus a DL signal at such frequency may cause blocking in a Band 5 BS RX, degrading its performance. For new Band 5/V as well and 26/XXVI BSs the large required attenuation at 2MHz from the UL operating band will introduce more insertion loss compared to other bands with larger frequency separation to blocking signals and thus cause performance degradation. Alternatively, site specific solutions, can be considered which will increase cost and  complexity.
LTE BS Tx OOBE (  LTE BTS Receiver

Assuming a 1dB desense criteria, the Tx noise from LTE BS (5MHz channel) must be more than 6dB below the LTE BS Rx noise floor. With an LTE BS NF of 5dB, the Tx noise must be less than -115dBm/MHz. Assuming FCC rule 90.691 [90.210] and Industry Canada RSS-119 [90.691]emission limits, the LTE Tx power in the LTE Rx bandwidth is -13dBm/100KHz or -3dBm/MHz. Assuming a coupling loss between LTE Base Stations of , 67 dB, an additional  45 dB of suppression is required.

The 2MHz guard band (849-851 MHz) with RF filter on the BSs could be enough for certain typical deployments while it may impose certain penalty on the BSs, for example high IL. 
LTE UE Tx at 849MHz Edge--->LTE UE Rx at 851MHz (ACS)
For LTE UE ACS Case 1, the allowed maximum interference power on the adjacent channel of the victim UE Rx channel is Refsens + 45.5 dB, and the wanted signal is a REFSEN+14dB. For ACS case 1, the required additional isolation is 25.5dB for 1m separation between UE and UE.
For LTE UE ACS Case 2, the allowed maximum interference power on the adjacent channel of the victim UE Rx channel is -25Bm, and the wanted signal is -56.5dBm. For ACS case 2, no additional isolation is required for 1m separation between UE and UE.

LTE UE Tx at 849MHz Edge--->LTE UE Rx at 851MHz (In Band Blocking)

For In-band blocking case 1, the allowed maximum interference power is -56dBm assuming 6dB desense. In this case, the required addition is 29dB for 1 m separation between victim and aggressor UEs.

For In-band blocking case 2, the allowed maximum interference power is -44dBm assuming 6dB desense. In this case, the required addition is 17dB for 1 m separation between victim and aggressor UEs.

LTE UE Tx at 849MHz Edge--->LTE UE Rx at 851MHz (Desense due to OOB)

Based on FCC band plan, here we consider two aggressors at 849MHz band edge:

-
LTE/1.4MHz/23dBm, with higher channel edge at 849MHz.

-
LTE/5MHz/23dBm, with higher channel edger at 845MHz.
Assuming a 3dB desense criteria, the out of band emission from Band5 UE should not be higher than E850 lower band UE Rx noise floor. With an the victime UE NF is assumed to be 9dB , the maximum allowed OOBE is -174dBm + 10log(1E6) + 9 = -105dBm/MHz. From TS 36.101 Table 6.6.2.1.1-1, the UE spectrum emission levels are defined for different frequency offset (fOOB). The required isolation can be calculated as:

Required isolation ≥ Spectrum emission limit – maximum allowed OOBE

Based on the UE spectrum emission limit for 5MHz channel bandwidth from frequency (fOOB) starting from the channel edge of ±0 to ±10MHz, the required isolation is calculated to meet 3dB desense criteria. If assuming MCL between UEs of 50dB (distance separation: 1meter, body loss at each side: 10dB), an additional isolation required are calculated in the tables below:
7.2.1.3-1: Isolation requirement for 5MHz LTE channel bandwidth
	ΔfOOB
(MHz)
	Spectrum emission limit (5

MHz)
	Required Isolation
	Additional Isolation

	( 0-1
	-15dBm/30KHz
	
	

	( 1-2.5
	-10dBm/1 MHz
	95 dB
	45 dB

	( 2.5-2.8
	-10dBm/1 MHz
	95 dB
	45 dB

	( 2.8-5
	-10dBm/1 MHz
	95 dB
	45 dB

	( 5-6
	-13dBm/1 MHz
	92 dB
	42 dB

	( 6-10
	-25dBm/1 MHz
	80 dB
	30 dB


	7.2.1.3-2: Table Isolation requirement for 1.4MHz LTE channel bandwidth
ΔfOOB
(MHz)
	Spectrum emission limit (5

MHz)
	Required Isolation
	Additional Isolation

	( 0-1
	-10dBm/30KHz
	
	

	( 1-2.5
	-13dBm/1 MHz
	92 dB
	42 dB

	( 2.5-2.8
	-25dBm/1 MHz
	80 dB
	30 dB


7.2.1.4
Void 

7.2.1.5
Conclusions

For e850 coexistence, specially considering the legacy Band 5 equipment, certain guard band may be required based on OOBE and Blocking studies. For coexistence with DTV, a guard band will be required if the TV repeater occupies the spectrum adjacent to the low end of the proposed band. Co-existence between lower E850 and Band 5 needs to be considered considering that the impact on the legacy Band 5 is minimized/negligible. Co-existence with upper e850 also needs to be studied. The UE to UE coexistence at 849-851 MHz is for further study.


<text omited >


7.2.4 BS Coexistence between e850 bands and APT700

7.2.4.1 7.2.4.1       BS Coexistence between e850 bands 

As highlighted in section 7.2.1.5, co-existence between lower E850 and Band 5 needs to be considered since Band 5 UL is located 2 MHz from lower e850 DL. Specifically it has to be noted that Band 5 is a legacy and largely deployed band. 

Legacy Band 5/V BS RXs (824-849 MHz) do not have the mandate for the protection of high interference at 851 MHz, just ACS and in-band blocking are required, as indicated in section 7.2.1.3. One possible way to alleviate this problem would be to separate these bands in frequency, Since Band V is already under deployment and Band 5/V is also be under development , moving the lower edge of lower e850 is the option to considered while taking into account current allocations in lower e850.
At the same time, new Band 5 as well as Band 26 BS RXs require high duplexer attenuation to reject a blocker at 851 MHz, assuming ACS and in-band blocking as the applicable requirements at such frequency, translating into possible performance degradation or alternatively increasing the cost, complexity, size of the filter...

7.2.4.2 BS Coexistence lower e850 and APT700

APT700 is defined as 703-748/758-803 MHz and lower e850 is proposed as 806-824/851-869MHz. APT700 DL is then located 3 MHz from lower e850 UL. APT700 BS TX filter requires high attenuation to be able to fulfil the standard 3GPP emission requirement towards lower e850 UL. Considering a global solution, the DL performance is  degraded while this can be improved if implementing specific solutions, such as split duplexers.
7.2.4.3 lower e850 band re-arrangement

To solve co-existence issues between lower e850 and Band 5/26 as well as APT700 due to the UL to DL proximity between separate bands, a change of the original lower e850 frequency arrangement was considered. Figure 7.2.4.3-1 shows the 3GPP spectrum around lower e850. 



Figure 7.2.4.3-1. 3GPP spectrum around 850 MHz
Two proposals were discussed: 1 MHz and 2 MHz shift, 807-824/852-869 MHz and 808-824/853-869 MHz, respectively, 

· 2 MHz shift would improve co-existence between lower e850 and legacy Band 5 and also alleviate (but not solve) co-existence between lower e850 and with APT700. Moreover, global solutions are considered in this proposal. 

· 1 MHz shift would slightly increase the frequency separation towards the co-existing bands while allowing operators at the lowest frequencies of lower e850 to possibly deploy larger channel bandwidths, Specific solutions and/or performance degradation are accepted on Band 5, lower e850, upper e850 and APT700

A 1MHz shift was agreed [x], i.e. 807-824/852-869 MHz.
<end of text proposal >
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