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1. Introduction

The CR’s for the coexistence between adjacent FDD and TDD bands at 2.6 GHz were agreed in [1] - [4] for Releases 8, 9, 10, and 11.  We now discuss a similar coexistence scenario, also discussed in [5], for the coexistence between FDD Band 1 and the adjacent TDD bands 33 and 39.
2. Discussion

Similar to Band 7 and Band 38, Band 1 and Band 33 or Band 39 are immediately adjacent to one another resulting in a very challenging coexistence situation.  Also similar, each of these bands has already been defined since Release 8 in the specifications so it is not possible to supplement them with new NS signaling and A-MPR.  One difference, however, between the band discussed here and Band 7 and Band 38 where the TDD band is inside the duplex gap of the FDD band are that in this case, the TDD bands are below the uplink of the FDD band as seen in the band definition below in Table 1.
Table 1.  Band frequency range definitions for Band 1, 33, and 39.

	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	FDD

	...
	
	
	
	
	
	
	

	33
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	TDD

	39
	1880 MHz 
	–
	1920 MHz
	1880 MHz 
	–
	1920 MHz
	TDD


It can be seen that the bands are adjacent at the 1920 MHz edge where uplink and downlink between two channels may interfere.  The implication is that special consideration for adjacent band coexistence is only required in one direction – from the uplink in Band 1 to the downlink in Band 33 or Band 39.
At 2.6 GHz, the coexistence requirements from Band 7 to Band 38 were defined with the following conditions
1. The emission limit into the first 5 MHz of the TDD band were specified to be +1.6 dBm/5 MHz,

2. The emission limit into the next 20 MHz of the TDD band were specifed to be -15.5 dBm/5 MHz,

3. The emission limit beyond 25 MHz from the band edge were specified to be -30 dBm/MHz for Rel-8, and -40 dBm/MHz for Rel-9, -10, and -11,

4. For conformance testing, a network scheduled restriction of 54 RB’s is needed for 15 MHz and 20 MHz channels located close to the band edge in order to meet the emission requirement since A-MPR is not available.

5. For intraband carrier aggregation in Band 38, the same emission limits would apply as for non-CA operation.

Given the long technical discussions that eventually led to these agreements, our recommendation is to adopt a similar set of requirements for the similar condition here between Band 1 and bands 33 and 39 with particular emphasis on the fact that this is still an unresolved issue for Rel-8.  However, there is one difference with regard to the emission limit beyond 25 MHz from the band edge that applies for the protection of the lowest 15 MHz of Band 39.  For the Band 7 configuration, it was argued that the Tx filter could provide at least 10 dB rejection at an offset of 25 MHz from the band edge, so that an emission requirement of -40 dBm/MHz could be met in later releases beyond Rel-8.  However, the same is not true of the Band 1 duplexer.  Examination of three different filter curves from two manufacturers reveals the following typical rejections
	
	Frequency
	Tx rejection 

	Filter 1
	1890 MHz
	10 dB typical

	
	1900 MHz
	4 dB typical

	Filter 2
	1890 MHz
	15 dB typical

	
	1900 MHz
	4 dB typical

	Filter 3
	1880 MHz
	19 dB typical

	
	1880 MHz
	8 dB min


With this data, it does not appear that the filter can provide the needed 10 dB minimum Tx rejection at 1895 MHz.  The difficulty arises from a requirement for high Tx filter rejection above the uplink band at 2010 MHz to protect Band 34 [6] while simultaneously maintaining low insertion loss.
Based on this observation, our recommendation is to establish similar requirements for the protection of bands 33 and 39 from Band 1 uplink as was agreed for Band 7 and Band 38, but to maintain the emission limit of -30 dBm/MHz beyond 25 MHz rather than to impose the stricter requirement of -40 dBm/MHz.

The uplink restriction of 54 RB’s should hold for this case of Band 1 as well since the simulations and measurements provided by multiple companies to justify this value were provided without filter aid.  Furthemore, it is indicated in [5] that initial simulations also confirm this value.

For intraband carrier aggregation in CA_38, it has been recently agreed [7] to adopt the same emission limits as for non-CA; that is, +1.6 dBm/5MHz and -15.5 dBm/5 MHz.  However, in this case, a CA_NS value can be signaled to allow A-MPR as necessary so that the 54 RB uplink restriction is not necessary.  We propose to follow the same approach for intraband carrier aggregation in Band 1.
3. Conclusion
In this contribution, we have provided a recommendation to complete the specifications for UE coexistence between adjacent FDD and TDD bands in Band 1 and bands 33 and 39.  We propose to set the same requirements as were agreed for Band 7 and Band 38, with the exception that the emission limit beyond 25 MHz from the channel edge should be maintained at -30 dBm/MHz.  We also propose to adopt the same limits for intraband CA operation in Band 1, to be consistent with the agreement for intraband CA operation in Band 38. 
Reference

[1] R4-120920, “UE spurious emissions for Band 7 and Band 38 coexistence,” Nokia, Deutsche Telekom, CMCC, TeliaSonera
[2] R4-120921, “UE spurious emissions for Band 7 and Band 38 coexistence,” Nokia, Deutsche Telekom, CMCC, TeliaSonera
[3] R4-121209, “UE spurious emissions for Band 7 and Band 38 coexistence,” Nokia
[4] R4-121211, “UE spurious emissions for Band 7 and Band 38 coexistence,” Nokia
[5] R4-115995, “B1-B33/B39 co-existence,” Renesas Mobile Europe Ltd.
[6] R4-121635, “UE spurious emissions requirements for Band 1 and Band 34 coexistence,” Ericsson, ST-Ericsson
[7] R4-122067, “Text Proposal for TR 36.830 for CA38: conclusions on the coexistence with adjacent band,” Huawei, HiSilicon, CMCC

1
1

