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1 Introduction

During the study item phase of TDD eIMTA in 2012, RAN4 concluded that it is not feasible to apply different UL/DL configurations in adjacent TDD systems without interference mitigation from a BS perspective [1], [2]. In RAN4-70 and RAN4-70bis, feasibility of eIMTA with two different interference mitigations was discussed and the conclusion was captured in [3]. The summary of the feasibility study states that there is no impact specific to eIMTA on existing RAN4 core specification.

In this contribution we discuss the implications of supporting dynamic TDD for operations within the same band from a specifications perspective. 
2 Discussion

One implication of the dynamic TDD concept as described in the work item eIMTA is that neighboring cells on the adjacent carriers can run different UL/DL configuration. In other words neighboring cells run TDD in an un-synched manner. 

The summary of the coexistence study for dynamic TDD states that [1], [2]
· Significant BS-BS co-existence challenges have been observed to apply different TDD UL-DL configurations in different cells for scenarios 1-4 (when macro and pico cells operate in the adjacent carrier frequency) without any interference mitigation mechanisms.
· It is feasible to apply different TDD UL-DL configurations in different cells for scenarios 1 – 4, only provided sufficient interference mitigation mechanisms are adopted. The interference mitigation schemes need further study.

According to the above conclusion dynamic TDD requires interference mitigation techniques to overcome the BS-BS co-existence. However, interference mitigation for eIMTA is not a mandatory feature and therefore dynamic TDD can be deployed without IM. In addition, the UE-UE co-existence also needs to be considered.

In the following we discuss the requirement specifications in relation with un-synchronized TDD operation.
2.1 BS coexistence


BS spurious emission for co-existence of unsynchronized operation between TDD systems within the same operating band is not covered by the 3GPP specifications. This is clearly stated in the BS spurious emissions for co-existence and co-location chapters. 
    

From TS37.104, chapter 6.6.1.3.1
  NOTE 4:
TDD base stations deployed in the same geographical area, that are synchronized and use the same or adjacent operating bands can transmit without additional co-existence requirements. For unsynchronized base stations, special co-existence requirements may apply that are not covered by the 3GPP specifications. 

The general blocking requirements are also specified by assuming that DL operations are not occurring within the in-band-blocking region

From TS37.104, chapter 7.4.1
NOTE:
The requirement in Table 7.4.1-1 and 7.4.1-2 assumes that two operating bands, where the downlink operating band (see Table 4.5-1 and Table 4.5-2) of one band would be within the in-band blocking region of the other band, are not deployed in the same geographical area
In conclusion, co-existence for un-synchronized TDD operation in the same band is not covered by the BS specifications. We recognize that this is not specific for dynamic TDD. However, un-synchronized operation is implied by this feature.
2.2 UE coexistence

The UE co-existence spurious emissions do not consider an un-synchronized TDD operation scenario within the same band. This can be recognized by the fact that TDD bands do not require any spurious emissions protection level to its own DL operating band. As an example, we look at Band 34 and observe that Band 34 is not part of the protected bands

	E-UTRA Band
	Spurious emission

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)

	34
	E-UTRA Band 1, 3, 7, 8, 11, 18, 19, 20, 21, 22, 26, 28, 33, 38,39, 40, 41, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1


RAN4 has decided that no specific requirements are needed for dynamic TDD. However, it is important to clarify in the specifications that this scenario (un-synchronized TDD operation within a band) is not covered from a UE co-existence perspective (consistently with the BS specifications)

A NOTE is proposed to be TS 36.101, chapter 6.6.3.2 as follows

6.6.3.2
Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands

NOTE 1:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
NOTE 2: For TDD systems operating in the same band, the spurious emissions requirements specified in this clause only covers synchronized operation
Table 6.6.3.2-1: Requirements

	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Note

	…
	…
	
	
	
	
	
	


6.6.3.2A
Spurious emission band UE co-existence for CA

This clause specifies the requirements for the specified carrier aggregation configurations for co-existence with protected bands
NOTE 1:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band. 

NOTE 2: For TDD systems operating in the same band, the spurious emissions requirements specified in this clause only covers synchronized operation
Table 6.6.3.2A-1: Requirements

	E-UTRA CA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Note

	…
	…
	
	
	
	
	
	


3 Conclusions

Dynamic TDD and its implications as un-synchronized operation are analysed in relation with the 3GPP specifications. It is clear from the BS Technical Specifications that co-existence and co-location requirements for unsynchronized TDD systems within the same operating band are outside the scope of 3GPP. The UE TS also need to include specific information to indicate that UE co-existence for un-synchronized TDD operation is not covered. A CR is proposed in [4]
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