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Background

A response to the LS from RAN1 on TDD inter-band CA with different UL-DL configurations on different bands should consider the likely band combinations in different ITU-R regions and the impact on simultaneous transmission. 
Concerning the first question
Q1: For the possible TDD inter-band aggregation scenarios, what are the relevant TDD inter-band spacings (and their priorities) compared to FDD duplex spacings?
we note that for simultaneous transmission/reception, the inter-band spacing is relevant for discussion TX-noise leakage and reduction of spurious emissions falling into the receive band. Equally relevant is the rejection of the TX-blocker, which is also required if the spacing is large (c.f. Band 4 for FDD). Hence filters are needed even if the spacing is large.
The inter-band spacing, if defined as the frequency difference between carrier frequencies in two bands, can vary and is not fixed like the FDD duplex spacing. Equally relevant to consider for FDD and filter design is the duplex gap, which would correspond to the difference between the lower band edge of the upper TDD band and the upper band edge of the lower TDD band combined. The passband widths are also important.
While RF filters are also used for limiting emission into adjacent bands in coexistence scenarios, the requirements on the filters may be relaxed if simultaneous transmission/reception is not assumed, which would reduce the design constraints on the RF front-end. However, simultaneous transmission/reception could be supported for certain categories of UE(s).

Amongst the TDD bands specified for E-UTRA,
Table 5.5-1 E-UTRA operating bands

	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
	

	...
	
	
	
	
	
	
	

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

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

	35
	1850 MHz 
	–
	1910 MHz
	1850 MHz 
	–
	1910 MHz
	TDD

	36
	1930 MHz 
	–
	1990 MHz
	1930 MHz 
	–
	1990 MHz
	TDD

	37
	1910 MHz 
	–
	1930 MHz
	1910 MHz 
	–
	1930 MHz
	TDD

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

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

	40
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	TDD

	41
	2496 MHz
	
	2690 MHz
	2496 MHz
	
	2690 MHz
	TDD

	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD

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


the following could relevant per ITU-R Region: 

Region 1
Available bands (as specified in Rel-10):

Band 38 

Band 40 proposed for TDD for use in several countries

Bands 42 and 43

Band 33 is not used due to proximity to Band 1, Band 34 may be used

Hence the most likely inter-band combinations (in view of RAN1 question on priority) are: 
1. Band 38 + Band 40: the smallest spacing (corresponding to the FDD duplex gap) would be 2570 + 2.5 – (2400 – 2.5) = 175 MHz and the “duplex gap” 170 MHz similar to Band 1 (190 MHz). However, the TDD pass-bands are wider.
2. The Band 34 + Band 38 combination has a spacing larger than 500 MHz but the TX-blocker must still be rejected.
3. Combinations with the 3.5 GHz bands would have very large inter-band spacings of about 1.5 GHz, the filter then need to have good wideband rejection properties.
Thus, for inter-band separation: approximately Band 1 spacing and upwards.
Region 2

Available bands (as specified in Rel-10):
Band 41 

Band 42 and 43
Possible inter-band combinations:
1. Band 41 + 3.5 GHz bands with a spacing of the order of 1 GHz

Hence very large separation but blocker rejection is still relevant. 
Region 3

Available bands (as specified in Rel-10):
Band 34

Band 38
Band 39

Band 40

(Band 41)

Band 42 and 43

Many different combinations are possible, a list of some with small inter-band separations are:
1. Band 38 + Band 40 as in Region 1

2. Band 34 + Band 39: 2010 + 2.5– (1920 – 2.5) = 95 MHz and the “duplex gap” 90 MHz

Combinations of the 2 GHz bands with the 2.6 GHz range (bands 38, 40 and 41) would be of the order of 0.5 GHz separation, but good wideband rejection needed to suppress the TX blocker.

The APAC 700 MHz is not considered at this point, its filter requirement would be challenging due to the large relative bandwidth.
To sum up, the smallest spacings are 95 MHz (Band 34 + Band 39) and 175 MHz (Band 38 + Band 40) for combinations in Region 3, which is comparable to Band 3 and Band 1, respectively. The former is comparable to the smallest duplex spacing for FDD bands in the 2 GHz range where most TDD bands are allocated. However, filter rejection is also needed for larger separations if simultaneous transmission/reception is supported.
This leads to the second question:
Q2: If a UE supports aggregating cells on different bands with different UL-DL configurations, can it be assumed that the UE supports simultaneous transmission/reception on the different bands?
Simultaneous transmission/reception requires performance similar to FDD duplexers. While many TDD bands may still use RF filters for facilitating coexistence, the filter requirement could be made less stringent if simultaneous transmission/reception is not mandated for all UE(s). 
Front-end filter requirements are also challenging for FDD with the proliferation of new bands. To alleviate this, half-duplex is possible in all FDD operating bands.

2
Proposed response
We propose to respond as follows:
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1. Overall Description:

RAN4 would like to thank RAN1 for its LS in R1-112867 and would like to provide the following answers to the two questions raised:
Q1: For the possible TDD inter-band aggregation scenarios, what are the relevant TDD inter-band spacings (and their priorities) compared to FDD duplex spacings?
The smallest inter-band spacings are 95 MHz (Band 34 + Band 39) and 175 MHz (Band 38 + Band 40) for combinations in ITU-R Region 3, which is comparable to Band 3 and Band 1, respectively. The former is comparable to the smallest duplex spacing for FDD bands in the 2 GHz range where most TDD bands are allocated. 
Large inter-band separation also requires RF filtering for suppression of the own transmitter (blocking) if simultaneous transmission and reception is assumed.
Q2: If a UE supports aggregating cells on different bands with different UL-DL configurations, can it be assumed that the UE supports simultaneous transmission/reception on the different bands?
No. If simultaneous transmission/reception is not assumed, then it is possible to specify filter requirements that are less stringent compared to those required for simultaneous transmission/reception. The latter would be similar to requirements on FDD duplexers. While many TDD bands may use RF filters for facilitating coexistence, the filter requirements could be less stringent if simultaneous transmission/reception is not mandated. 

2. Actions:

To: RAN1 
ACTION: 
RAN4 kindly asks RAN1 to consider the answers to the above two questions.
3. Date of Next 3GPP TSG-RAN4 Meetings:
3GPP RAN1 #67

November 14 – 18, 2011 
San Francisco, USA
