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Introduction

FDD / TDD co-existence issues are heavily discussed within RAN4. Many good input have been made on this subject over the last few years indicating the basic problem and various solutions [1] – [5]. In the last meeting a way forward with a rather relaxed value for the co-existence was agreed [4]. However, this compromise may be not good in the long run as:
· Larger interference between UE-to-UE especially in hotspot locations can be expected and this can be not of the interest to any operator.
· The problems may/will further escalate for LTE systems with 40 MHz BWs [7], [8] if such relaxed values migrate.
· These relaxed values may give the wrong impression to regulators when auctioning future FDD and TDD spectrum close/next to each other

Discussions so far at RAN4
Co-existence issue band 1 / band 34

	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

	34
	2010 MHz
	–
	2025 MHz
	2010 MHz
	–
	2025 MHz
	TDD


The separation between the FDD UL and TDD is 30 MHz. Fujitsu showed in [9] that transmitting at maximum output power with 1 RB inter-modulation product falling into Band 34 would be around -47 dBm/MHz as the isolation to band 34 is too small. NTT DOCOMO showed in [10] that the problem can be solved by existing/future band 1 duplexer with better Tx-Ant isolation, which was in principal approved in the last meeting.
Co-existence issue band 7 / band 38 and band 1 / band 33
	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


	7
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	FDD

	38
	2570 MHz 
	–
	2620 MHz
	2570 MHz 
	–
	2620 MHz
	TDD


In [1] Motorola discussed the UE-to-UE co-existence emission targets for these bands assuming -40 dBm/1MHz and proposing in [2] a generic -50dBm/1MHz limit for all co-located UE-to-UE operating bands. More recently Ericsson/Nokia had a discussion paper on this issue in [3] suggestion -15.5 dBm/5MHz for protecting e.g. band 7 from B38 spurious emission. This value is based on the ETSI limit in the ECC Report 131 (2.6 GHz) and CEPT Report 39 (2.1 GHz) and was also adopted in the fifth release of the European harmonised standard EN 301 908-13 for these bands. This was then further elaborate in the last RAN4 meeting where as a way forward was agreed to have for the OOB region -15.5 dBm/5MHz and for the spurious emission domain the general -30 dBm/1MHz requirement [4]. 
From the above we note:

· Depending on the traffic model different values for the UE-to-UE emission target can be found, see reference [1]

· The ECC report 131 assumed WCDMA with 5MHz channel deployment and for LTE, LTE-A larger channel BWs should be considered

· Comparing the values suggested in reference [1] to [4] it can be easily seen that the compromise value will increase the interference between UE-to-UE in these bands. 
· The SEM is -25 dBm/1MHz for ΔfOOB 10-15 MHz with 10 MHz LTE BW, ΔfOOB 20-25 MHz with 20 MHz LTE BW and so on. This seems to be missing in the way forward in reference [4].
Co-existence issue band 22 / band 43
	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
	

	22
	3410 MHz
	–
	3490 MHz
	3510 MHz
	–
	3590 MHz
	FDD

	43
	3600 MHz
	–
	3800 MHz
	3600 MHz
	–
	3800 MHz
	TDD


In [5] the same value of -15.5 dBm/5MHz was adopted for protecting of band 22 from spurious emissions of band 43.
Summary

Studying the FDD / TDD inputs over the last 3 years it can be clearly seen that this is an issue RAN4 has neglect to resolve over a long time. The currently suggested FDD/TDD spurious emission co-existing target of -15.5 dBm/5MHz seems too vague in order to prevent UE-to-UE interference.

We suggest therefore the following:

· To maintain currently the general -50 dBm/1MHz spurious emission requirements also for the bands discussed above with the appropriate note

· Starting a new study item in RAN4 where this is further investigated for LTE and LTE-Advanced CA with BWs > 20 MHz
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