TSG-RAN Working Group 4 (Radio) meeting #26

R4-030190
Madrid, Spain, 17 – 21 February, 2003

Source:



Siemens AG, Nokia
Title:
Proposed new text for draft TR 25.889, clause 8 
”Feasibility of UTRA TDD in the band 2500-2690 MHz”
Agenda item:

Document for:

Approval

1
Background

In response to the identification of additional frequency bands for IMT-2000 by WRC-2000, TSG-RAN #13 approved a new Study Item (SI) entitled “Feasibility Study considering the viable deployment of UTRA in additional and diverse spectrum arrangements”. The results of this SI will be captured in TR 25.889. 

The current version V1.2.1 of TR 25.889 is based on contributions to RAN WG4 focussing on the UTRA FDD mode only. However, as clarified at TSG-RAN#17, the scope of the SI shall also include the viable deployment of UTRA TDD in the new band 2500-2690 MHz. 

The present contribution proposes new text describing the feasibility of UTRA TDD in the band 2500-2690 MHz. The text proposal is the outcome of an offline discussion between Nokia and Siemens. It is a merge of the contributions provided to RAN4#25 and in addition takes into account the simulations provided in Tdoc R4-030189.

3
Proposal

It is proposed to approve the attached text on the feasibility of UTRA TDD in the band 2500-2690 MHz and incorporate it as a new clause 8 into an updated version of TR 25.889.

Proposed new text for clause 8 of TR 25.889

8
Feasibility of UTRA TDD in the band 2500-2690 MHz

8.1
Introduction

As already indicated in clause 5 of this TR, ITU-R has investigated frequency arrangements for the terrestrial component of IMT-2000 in bands identified by WARC-92 and WRC-2000. As part of these investigations, ITU-R has considered the use of the band 2500-2690 MHz. Three basic frequency arrangements and combinations of them are recommended in order to meet the demand for additional traffic; see [M.1036-2]. One of these basic arrangements is the operation of TDD using exclusively the complete band 2500-2690 MHz. In line with this recommendation, clause 8 of this TR investigates the feasibility of UTRA TDD in this band.

Any prospective UTRA TDD deployment could comprise macro-, micro-, or pico-cells, or any combination of these cell types. There may be multiple operators of different types: established operators already providing UMTS services within the UMTS core bands, or new operators without spectrum in the core bands. These operators then would need to share the 2500-2690 MHz band for deploying UTRA TDD. As an illustrative example, in Fig. 8.1 frequency blocks A, B, C and D could be considered as frequency allocations for multiple TDD operators (the actual number of TDD licensees is not within the scope of this report, this is merely an illustrative example). Hence, it will be important for the flexible and efficient use of the band 2500-2690 MHz that no undue interference occurs across such operator assigned frequency blocks, which could degrade prospective UTRA TDD services. This then in turn would need to be reflected by appropriate RF requirements for TDD operation within the 2500-2690 MHz band, or by invocation of operational constraints on TDD spectrum usage within the 2500-2690 MHz band, or a suitable combination of these two means.
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Figure 8.1:
Draft scenario for the use of UTRA TDD within the band 2500 – 2690 MHz
(as developed by ITU-R in [ITU-R M.1036-2], subclause 6.1.4.3, Scenario 6)

In accordance with the general considerations stated in subclause 4.1.1 of this TR, only intra-TDD related interference mechanisms and suitable RF requirements will be considered. Considerations regarding the co-existence of UTRA TDD with other RAT (such as UTRA FDD) within the band 2500 – 2690 MHz are outside the scope of this TR.

8.2
New Aspects regarding TDD operation in the band 2500-2690 MHz compared to the UTRA TDD core band

As already pointed out before, clause 8 of the present study is written under the assumption that the complete band 2500-2690 MHz is used exclusively for UTRA TDD. This “TDD only” frequency arrangement equally exits in the UTRA TDD core band which has previously been subject to diverse coexistence and compatibility studies. These studies are captured in [25.942] and have resulted in requirements for coexistence of UTRA TDD systems as given in the relevant 3GPP specifications.

In spite of the obvious similarities with respect to the frequency arrangement in the UTRA TDD core band, the use of the band 2500-2690 MHz is associated with three new aspects which may require additional considerations:

Aspect 1:

The total bandwidth of the additional band is 190 MHz. This is significantly higher than the bandwidth of 15 to 20 MHz of the UTRA TDD core band(s). As a consequence, the coexistence analysis has to take into account a higher number of frequency channels used by potential TDD aggressor and victim carriers, in particular for mechanisms related to spurious emissions and blocking for both UE and Node B. 

Aspect 2:

Due to the limited bandwidth of the current UTRA TDD core band, each operator will typically be in control of one 5 MHz block only. In the additional band 2500-2690 MHz, however, the spectrum assigned to each operator will typically consist of several 5 MHz frequency blocks. This gives rise to the following aspects:

- Possibility of synchronised TDD operation within one operator’s frequency block to reduce interference.

- Possibility of a frequency-reuse other than 1.

- Possibility of additional escape mechanisms in frequency domain beside escape mechanisms in the time domain.

Aspect 3:

Increased de-coupling between victim and interferer due to increase of path loss at higher carrier frequency.

Basic radio propagation effects such as path loss are dependent on the frequency of the signal under consideration, but independent from the detailed characteristics of this signal. Therefore, the discussion of propagation aspects for the 2.5 GHz band in subclause 7.1.2.1 of this TR is equally applicable for UTRA TDD when operated in this band. In particular, also UTRA TDD will experience an increased path loss compared to the operation at the UMTS core band. Depending on which of the two UMTS core bands for TDD is considered as reference for comparison, the increase of path loss calculated according to the equation given in 7.1.2.1 is in the range from 3.1 dB (for reference frequency equal to 2025 MHz) to 4 dB (for reference frequency equal to 1900 MHz). Taking into account additional cable losses, the increase of path loss may reach values in the order of 4.5 dB.
 

In UTRA TDD, this increase of path loss will affect both DL and UL in the same way, as DL and UL transmissions takes place on the same carrier frequency; thus retaining the symmetry of the link budget. Therefore, assuming that Node B and UE are capable of providing the same output power as in the UTRA TDD core band, the use of the 2.5 GHz band will mainly result in smaller cell sizes, but no changes in available traffic capacities.

The impact of the increased path loss on interference/blocker/spurious levels, etc. will be discussed in subclause 8.4.4.

8.3
Enabling technologies

The duplex arrangement of UTRA TDD is independent of the spectrum arrangement, as only one frequency channel is needed for uplink and downlink transmission. Therefore, UTRA TDD may be deployed in the band 2500-2690 MHz (as in every other new band) without the need for developing, introducing and applying new technology concepts. The only new technology required is related to the RF front-end in the transmitter and the receiver of both the UE and the Node B which has to be capable of operating in the new band 2500-2690 MHz. As this band is not significantly higher than the UMTS core band and as it is expected that the RF requirements will be similar to the requirements for the core band, it may be safely assumed that UE and Node B vendors will face no major difficulties in providing the required components.

8.4
Requirements for updating 3GPP specifications

In case the new frequency band 2500-2690 MHz will be designated to UTRA TDD, some update of the current 3GPP specifications will be necessary. The following subclauses consider all four RAN Working Groups and list those specifications where the need for an update is identified.  

8.4.1
Physical layer of the radio interface (RAN WG1)

The 3GPP specifications developed under the responsibility of RAN WG1 deal with the physical layer of the radio interface between UE and UTRAN and includes the specification of physical channel structures, the mapping of transport channels to physical channels, spreading, modulation, physical layer multiplexing, channel coding and error detection. All these specifications describe physical layer procedures that are independent from the actual carrier frequency; therefore, they will be equally applicable in case of operation of UTRA TDD in the band 2500-2690 MHz. As a consequence, no requirements for updating of these specifications are identified.

8.4.2
Radio interface architecture and protocols (RAN WG2)

8.4.2.1
UE Radio Access capabilities

It has already been explained in the context of UTRA FDD in subclause 6.1.1.1.3, that UTRAN needs to be aware of the frequency bands that a given UE is able to support. Therefore, information on supported frequency bands is included in the UE radio access capabilities which are sent to UTRAN during the initial RRC signalling. Obviously, the same is also true for UTRA TDD. 

The UE radio access capabilities for both UTRA FDD and UTRA TDD are specified in [25.306]. According to all current versions of [25.306], i.e. R99, Rel-4 and Rel-5, the TDD UE is able to indicate the support of the following frequency bands as defined in subclause 5.2 of [25.102]:

a)
1900-1920 MHz and 2010-2025 MHz

b)
1850-1910 MHz and 1930-1990 MHz

c)
1910-1930 MHz

The signalling possibilities include the indication of one of the alternatives a), b) or c) given above or of any combination of these alternatives. If the new band 2500-2690 MHz would be designated to UTRA TDD in a new release, it would be adequate to amend [25.306] by introducing a further signalling possibility indicating the UE support for this band.

In addition, as already mentioned in subclause 6.1.1.1.3, [25.307] may be used to specify requirements for UEs supporting a frequency band that is independent of a specific release. Therefore, [25.307] may be amended in future to enable UEs of release R99, Rel-4 or Rel-5 to also indicate support of any new band, in particular the band 2500-2690 MHz.

8.4.3
Overall UTRAN architecture and protocols of the Iu interfaces (RAN WG3)

The 3GPP specifications developed under the responsibility of RAN WG3 deal with the overall UTRA architecture and the protocols of the Iub, Iur and Iub interfaces. These specifications are independent from the actual carrier frequency; therefore, they will be equally applicable in case of operation of UTRA TDD in the band 2500-2690 MHz. As a consequence, no requirements for updating of these specifications are identified.

8.4.4
Frequency bands and RF parameters (RAN WG4)

8.4.4.1
Frequency bands

Currently,  subclauses 5.2 of both [25.102] and [25.105] define operation of UTRA TDD within three alternative frequency arrangements; see also subclause 8.6.2.1 above. Furthermore, these specifications state that “Deployment in existing or other frequency bands is not precluded.”

In case additional frequency bands for UTRA TDD will be introduced into the 3GPP specifications, the corresponding sections in [25.102] and [25.105] have to be amended accordingly.

8.4.4.2
RF parameter

Generally, the RF parameters of Node B and UE are specified in such a way that the system built according to these specifications will be enabled to exhibit the intended system characteristics (e.g. cell size, data rate to be transported). Two further issues have to be taken into account when developing the specifications:

a)   Technology issues, related primarily to the technical feasibility of achieving the required RF parameter values in an economical way. 

b)   Compatibility issues, related primarily to the coexistence with other systems. 

The transition of the operating frequency from the UTRA TDD core band to the band 2500-2690 MHz may have an impact on both issues a) and b) mentioned above:

a) Technology issues: The frequency transition is associated with an increase in absolute carrier frequency and the resulting decrease in relative channel bandwidth. This may make it more difficult to achieve the same values for some basic RF parameters such as Rx sensitivity, Tx power and ACLR as currently specified for the UTRA TDD core band. In case of the UE, additional degradations may occur if the UE should be made capable of operation in more than one of the spectrum arrangements. In any case, however, it is expected that the impact of this transition on the feasibility and complexity of URA TDD equipment (Node B and UE) is minor.

b) Compatibility issues: Compatibility refers to the coexistence with other systems which may use either the same band 2500-2690 MHz or a separate band. Compatibility with other systems operating in the same band will be further discussed in the following subclauses 8.4.4.3 and 8.4.4.4. Compatibility with other systems operating in separate bands essentially refers to the interference from BS of “legacy systems” experienced by victim UTRA TDD Node B, in particular under co-location conditions, leading to desensitisation of the UTRA TDD Node B. “Legacy systems” are systems already operational prior to potential introduction of UTRA TDD within the 2500 – 2690 MHz band, and which need to be taken into account. Examples are:

· GSM900/1800

· UTRA/FDD in Band I or III

· UTRA/TDD in Band I or II

Interference to/from “legacy systems” will not be considered further in this TR, since it is assumed that the related requirements will not restrict TDD deployment within the 2500 – 2690 MHz band in any significant manner. However, these mechanisms do need to be reflected in all the involved system’s RF requirements.
8.4.4.3
Relevant Interference mechanisms for use of UTRA TDD within the band 2500 – 2690 MHz 

8.4.4.3.1
General

[25.942] provides a summary of previous studies in RAN WG4 regarding TDD-TDD interference and co-existence in the UTRA TDD core band. From these studies it is evident that the BS-BS and UE-UE interference mechanisms are dominant, which is primarily due to the possibility of low MCL values between interferer and victim prevalent in these mechanisms. It can well be assumed that the same mechanisms will be the dominant mechanisms also for operation of UTRA TDD equipment in the band 2500-2690 MHz. However, due to the enlarged bandwidth of up to 190 MHz (see Aspect 1 in subclause 8.2), the potential for interference increases, in particular for mechanisms related to spurious emissions and blocking. Hence, some of the relevant studies performed in [25.942] may need to be revisited in this respect, before corresponding conclusions regarding the impact of these interference mechanisms in the 2500 – 2690 MHz band can be drawn.

The subsequent subclauses 8.4.4.3.2 and 8.4.4.3.3 list BS–BS and UE–UE interference mechanisms, respectively. Appropriate RF requirements to deal with these interference mechanisms will be discussed in the following subclause 8.4.4.4.

8.4.4.3.2
Node B – Node B Interference mechanisms in the band 2500-2690 MHz

Interfering TDD Node B → interfered TDD Node B, in particular under co-location conditions, leading to desensitisation of the victim Node B receiver. 

A. ACLR from an interfering TDD Node B TX, falling into the RX of a victim TDD Node B.

B. Spurious emissions from an interfering TDD Node B TX, falling into the RX of a victim TDD Node B.

C. ACS interference appearing within the RX path of a victim TDD Node B due to the TX of an interfering TDD Node B.

D. Blocking of the RX path of a victim TDD Node B due to the TX of an interfering TDD Node B.

E. 3rd-order non-linearity interference appearing within the RX path of a victim TDD Node B due to the TX of one or more interfering TDD Node B(s).

8.4.4.3.3
UE – UE related Interference mechanisms in the band 2500-2690 MHz

Interfering TDD UE → interfered TDD UE, leading to desensitisation around the interfering TDD UE(s)

A. ACLR from a TDD UE falling into the RX path of a victim TDD UE located on adjacent channels in close geographical proximity.

B. Spurious emissions from a TDD UE falling into the RX path of a victim TDD UE in close geographical proximity.

C. ACS interference appearing within the RX path of a victim TDD UE due to the TX of an interfering TDD UE located on adjacent channels in close geographical proximity.

D. Blocking of the RX path of a victim TDD UE due to the TX of an interfering TDD UE in close geographical proximity.

8.4.4.4
Specific RF performance requirements to support deployment of UTRA TDD within the band 2500 – 2690 MHz

8.4.4.4.1
General

In order to address the interference mechanisms presented in the previous subclause 8.4.4.3, suitable RF requirements for operation of UTRA TDD within the band 2500 – 2690 MHz need to be established. As a starting point, one may consider to re-use the structure and possibly as well the numerical values of the current UTRA TDD core band RF requirements as specified in [25.102] and [25.105] for UE and Node B, respectively, with the obvious modifications to reflect the new operating band’s frequency. Hence, these already existing requirements will be reviewed and additional requirements may then be identified as needed. The emphasis here will be on discussing the potential additional requirements specific for the band 2500 – 2690 MHz.

UTRA TDD systems in the band 2500-2690 deployed by different operators may be operated either in a synchronised mode or in an unsynchronised mode. The synchronised mode of operation will be discussed shortly below, while the unsynchronised mode of operation is more deeply evaluated in the following subclauses 8.4.4.4.2 to 8.4.4.4.4.

In case of synchronised operation, the interference mechanism Node B to UE and UE to Node B occur. As the transmission direction is aligned on all carriers and the unwanted emission performance and blocking performance improves with increasing carrier separation, it is not expected that aspect 1 mentioned in subclause 8.2 (increase of the total bandwidth of additional band) will impact the coexistence. Aspect 2 (increase of  frequency block per operator) will ease the coexistence as interference scenarios can be escaped additionally in the frequency domain. However, escape mechanisms have not been taken into account in the coexistence simulations so far. The effect of escape in the frequency domain was only investigated for FDD in Tdoc R4-99640. As the interference mechanism is similar for TDD, a similar gain can be expected here as well. The increase in de-coupling (aspect 3) between UE and Node B will be in the range from 2-4 dB depending on the assumed path loss model. This may as well ease the coexistence, but it is not expected that this will have a significant impact as the interferer has to increase its output power to cope with the increase in path loss.

As a consequence, there seems to be evidence that coexistence considerations performed for the UTRA TDD core band in synchronised operation are equally applicable for the additional band 2500-2690 MHz. Thus, synchronised operation is not further evaluated in this TR.

The examination of unsynchronised operation as performed in the subclauses below is based on the following assumptions:

· Wide Area BS (i.e. macro-cells) are considered as this implies the least restrictions regarding TDD deployment (e.g. regarding economic provision of basic TDD coverage within the 2500 – 2690 MHz for new operators).

· No specific assumptions are made regarding the partitioning of the 2500–2690 MHz band into operator license blocks.
· Frequency re-use equal to 1 should be supported to enable high spectral efficiency.

· Unsynchronised TDD operation among all operators within the 2500 – 2690 MHz band (in order to minimize the need for coordination among operators). This includes the freedom to choose the UL/DL capacity allocation independently and hence supporting a flexible TDD deployment matched to each operator’s individual service offering.
· Co-existence of BS – BS as well as UE – UE within the same geographical area should be supported (in order to minimize coordination among operators).

· Co-location of BS – BS should be supported (to be able to take advantage of already existing sites and to share sites for TDD deployment within the 2500 – 2690 MHz band).

· Additional isolation by means of external RF filters as suggested e.g. in [25.942], Sect. 8.4 (“Site Engineering solutions”) is not considered here as these would not be covered by RF requirements as defined in the relevant 3GPP specifications.

8.4.4.4.2
Support for unsynchronised TDD in case of BS - BS co-location

In case of unsynchronised operation, the transmission directions will be partly the same and partly reversed. For the time periods with the same transmission directions, the same considerations as for the synchronised operation apply. For the periods with reverse transmission direction, the interference mechanism BS to BS and UE to UE interference occur.

Specifications in [25.104] and [25.105] for BS-BS co-location (co-siting) in current 3GPP bands were derived assuming a MCL of 30 dB; see also [25.942]. The same value will also be assumed for operation in other frequency bands, in particular in the band 2500-2690 MHz (although aspect 3 mentioned in subclause 8.2 might suggest a slightly higher value).

In subclause 8.4.4.3.2, the BS-BS interference mechanisms A-E have been identified. These mechanisms may be divided into two groups: mechanisms A and B which are associated with the BS TX and the related unwanted emissions specifications, and mechanisms C, D and E which are associated with the BS RX and the related specifications for ACS and blocking characteristics. 

With respect to the interference mechanisms A and B and the related unwanted emissions specifications, [25.105] supports the BS-BS co-location in case of unsynchronised UTRA TDD in current 3GPP bands with two requirements: ACLR related leakage power limits are specified at –73 dBm/3.84 MHz for adjacent channel offsets of 5 MHz and 10 MHz, and spurious emissions limits – applicable at distances larger than 12.5 MHz - are specified at –76 dBm/3.84 MHz. Note that both requirements are defined in terms of an absolute power level and that the same requirements do apply to multi-carrier operation. That means that these requirements already take into account aspect 2 of subclause 8.2 if applied also for the frequency band 2500-2690 MHz.

According to aspect 1, the number of TDD carriers in the 2.5-2.69 GHz band will be higher than in the current bands. It may nevertheless be assumed that only one base station will be at MCL and the interference is dominated by this base station. In the same way as for protection of the adjacent FDD UL band in the current band allocation, the spurious emission requirements are tighter with respect to the ACLR requirements. That means aspect 1 is already taken into account.

As a consequence, the unwanted emissions requirements as specified in [25.105] for BS-BS co-location in current bands seem to be sufficient to control the interference mechanisms A and B for the new band 2500-2690 MHz also and are not considered further.

With respect to the additional BS-BS interference mechanisms C and D, [25.105] currently does not define specific blocking/ACS requirements for co-located TDD BS in unsynchronised operation. This is due to the fact that in TDD the same frequency is used for receive and transmit. A RF-filter, which improves the unwanted emission performance, will also improve the receiver blocking performance. Further, the victim system may synchronise itself to the interfering system or accept a higher interference level in certain timeslots as it can allocate these timeslots to UEs close to the base station. Hence, from the perspective of a general requirement for the receiver, only the requirements for synchronised operation are considered as necessary.

Finally, with respect to the BS-BS interference mechanism E, [25.104] and [25.105] currently do not set any particular requirements for protection against IMD3 due to co-located BS(s) (e.g. in the case of GSM1800). The same approach could be used also here for the 2500 – 2690 MHz band, i.e. assuming that the blocking requirements for co-location are sufficient.

From the considerations above it may be concluded that the requirements currently defined in [25.105] are also adequate to take due account of the identified BS-BS interference mechanisms A-E in case of BS-BS co-location in the frequency band 2500-2690 MHz. A different issue is related to the question to what extent the technical feasibility of meeting these requirements is affected by the frequency band. Further study may be required, even if the corresponding requirements are already existent for the current band. E.g. due to potentially large frequency allocation for prospective TDD operators, multi-carrier Wide Area BS may be desirable which (depending on the BS implementation chosen e.g. regarding the design of the RF front end filters (like passband bandwidth, IL, etc)) may (or may not) make these requirements harder to fulfil in the 2500 – 2690 MHz band compared to the current band. In case the operator uses its carriers in an unsynchronised way (i.e. different switching point on carriers), it is expected that individual RF front end filters would be required for carriers with different switching points. In this case, the passband bandwidth may not differ from the bandwidth in the current spectrum and a similar filter implementation as for the current spectrum could be used.

8.4.4.4.3
Support for unsynchronised TDD BS – BS co-existence within the same geographical area

The derivation of unwanted emissions requirements for BS-BS co-existence within the same geographical area in current 3GPP TDD frequency bands is based on BS-BS decoupling values (MCL) of  67 – 74 dB. These values are derived from reference scenarios as described in [25.942]. If deployment in the frequency band 2500-2690 MHz is considered, aspect 3 of subclause 8.2 would lead to an increased de-coupling for the reference scenarios. Assuming the free space path loss model (line-of-sight), the increase of de-coupling would be in the order of about 2 dB.   

In case of support for coexistence of unsynchronised TDD BS in the same geographic area, the considerations given above in subclause 8.4.4.4.2 for co-located BS can be applied accordingly. Thus, it may be concluded that the requirements specified in [25.105] in support of TDD BS co-existence in the same geographic area for operation in the current 3GPP frequency bands are also sufficient for operation in the band 2500-2690 MHz. Concerning the technical feasibility, the same considerations as for co-location apply.

8.4.4.4.4
Support for unsynchronised TDD UE–UE co-existence within the same geographical area 

UE–UE co-existence within the same geographical area is related to the possible impact of interference mechanisms A-D as described in subclause 8.4.4.3.3. These interference mechanisms may lead to severe impairments when the interfering and the victim UE come into very close geographical proximity to each other resulting in a MCL in the order of only 40 dB.

Generally, investigation of interference between radio systems may be performed on a deterministic level or on a statistical level. Investigations on a deterministic level are based on an assumed specific mutual position of stations representing these systems, typically associated with the worst-case MCL value. Such kind of investigations might be performed relatively easy in a straightforward way. In case of mobile systems such as UTRA, it is suggested that deterministic investigations are primarily appropriate for BS-BS interference scenarios only. For UE-UE interference scenarios, however, statistical/Monte Carlo type investigations seem to be better suited to capture the system level impact. Therefore, only statistical investigations based on simulations are considered in this context.

Simulations of TDD UE to TDD UE interference were already performed for operation in the current 3GPP TDD bands; corresponding results can be found in [25.942]. Configurations considered were Macro-Macro, Micro-Micro, Pico-Pico and Macro-Micro scenarios. In the simulations, one victim carrier and one interfering carrier were taken into account. The user distribution was assumed as uniform. In all simulated scenarios, the capacity loss was below 4%.

The evaluation whether these results are also applicable in case of operation of UTRA TDD in the band 2500-2690 MHz needs the consideration of the new aspects 1 to 3 as defined in subclause 8.2: 

Consideration of Aspect 1: As mentioned above, coexistence simulations for operation in the current 3GPP TDD bands were limited up to now to one interfering and one victim system and to uniform UE distributions only. When more than one interfering system is considered, the following aspect may be taking into account: 

· It may well be expected that the composition of traffic to be transported will evolve over time from more voice-dominated scenarios to scenarios with higher data rates. Therefore, it is expected that the number of users in the new band will increase slower than the number of carriers.

· As was mentioned earlier, it may be anticipated that the characteristics of the traffic to be transported in the future band 2500-2690 MHz will generally tend towards unsymmetrical behaviour in such a way that DL traffic will dominate. This higher ratio may be of benefit in case of strong interference, because a higher number of DL time slots will be available for victim UEs employing escape mechanisms in the time domain.
· The unwanted emissions performance are expected to improve with increasing carrier separation.

Consideration of Aspect 2: If operators have more than one TDD carrier, the escape can take place both in the time domain and in the frequency domain to degrade the  impact from unwanted emissions. This should improve the performance of DCA.

Consideration of Aspect 3: In the same way as for the other interference scenarios, the increase in carrier frequency will result in an increase of the de-coupling between victim and interferer. On the other hand, the increased coupling loss will lead to an increase of the transmit power of the interfering UE. It is expected that these effects will counteract and that there is no additional impact on the capacity loss from this effect.

First Monte-Carlo simulations were performed for the 1.28 Mcps TDD option over a 190 MHz frequency band with all carriers unsynchronised and uniform user distribution. Aim of these simulations was the investigation of aspect 1 (increased number of aggressing carriers) for the effect of spurious emissions. The simulations were performed with speech users on all carriers and symmetric UL/DL ratio..

These first simulation results indicate that the impact on capacity loss may increase to some extent with respect to a single interfering carrier. However, the simulation also suggests that this capacity impact may be effectively counteracted and compensated by dynamic channel allocation in the time domain. However, in order to assess the  impact of UE to UE interference and suitable RF requirements in more detail, further studies may be needed regarding the aspects of impact of larger cell sizes (e.g. 577 m) and impact from non-uniformly distributed UEs.

8.5
Summary

· TDD is a viable option for operating within the 2500 – 2690 MHz band

· UTRA TDD allows the autonomous frequency allocation for new operators, which do not have a frequency block in the core bands

· The following new aspects regarding TDD operation in the band 2500 – 2690 MHz compared to the UTRA TDD core band have been identified:

· Higher propagation loss within 2500 – 2690 MHz compared to the UTRA TDD core band which may affect the numerical values of some of the RF requirements for UR and/or node B.

· The large potential bandwidth of up to 190 MHz available for TDD within the band 2500 – 2690 MHz increases the potential for interference, in particular for mechanisms related to spurious emissions and blocking. 

· Possibility for prospective TDD operators within the band 2500 – 2690 MHz to deploy multiple TDD carriers. This will have a positive impact on the potential for escaping interference as well as a negative impact on the equipment (BS, UE) feasibility regarding the projected RF requirements (e.g. ACLR, spurious emissions). 

· TDD RF performance requirements as currently formulated for the TDD core band operation if applied to the 2500 – 2690 MHz band may result in a number of TDD/TDD interference cases. First Monte Carlo simulations suggest that UE-UE interference can be counteracted by escape mechanisms such as DCA, however further studies  with larger than 280 m cell sizes are needed to assess the impact of UE-UE interference in other deployment scenarios. For BS-BS interference scenarios, the requirements maybe derived in a similar way as for the UTRA TDD core band.

· The study on the use of UTRA TDD in the band 2500 – 2690 MHz does not reveal any general new technical aspects and does not require the development and implementation of new concepts. 
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