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1. Introduction

In response to the identification of additional extension bands for IMT-2000 by the ITU-R WRC-2000, a new technical report TR 25.889, “Viable deployment of UTRA in additional and diverse spectrum arrangements” has been initiated at RAN4#20 in order to study the subsequent future deployment of UTRA within these new bands.

This contribution studies critical technical aspects in utilizing 3GPP UTRA TDD within this band.

It is concluded that UTRA TDD is viable within 2500 – 2690 MHz, however, that in order to avoid undue operational constraints in UTRA TDD deployment, a number of additional (compared with Band I) RF requirements would need to be considered for the UE, respectively Node B, including, but not limited to:

· spurious emissions

· ACS, blocking requirements

· support for BS-BS co-location

· support for BS-BS co-existence within the same geographical area

2. Rational of the Changes

RAN4#23 introduced a new Section 7.5 “The use of UTRA TDD in the 2500 – 2690 MHz band” to the TR 25.889 and invited contributions for this Section. This contribution proposes text for Section 7.5. 

3. Text Proposal for Section 7.5 of TR 25.889

(…)

7.5 The use of UTRA TDD in the 2500 – 2690 MHz band

7.5.4. Introduction

This Section considers TDD deployment within the 2500-2690 MHz band. Any prospective TDD deployment could comprise macro-, micro-, or pico-cells, or any combination of these cell types. There may be multiple operators, new ones, or operators already providing UMTS services within Band I, which then would need to share the 2500-2690 MHz band for deploying UTRA TDD. As an illustrative example, in Fig. 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 2500-2690 MHz band 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 1.  ITU 8F draft scenario for TDD use within the 2500 – 2690 MHz band 

In this section only intra-TDD related interference mechanisms and suitable RF requirements are considered. Considerations regarding the co-existence of TDD with other RAT (such as UTRA FDD) within the 2500 – 2690 MHz, are outside the scope of this TR.

The following general assumptions regarding the TDD deployment within the 2500 – 2690 MHz band are made, in order to simplify the analysis:

· only the 3.84 Mcps TDD option is considered

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

· no specific assumptions are made regarding the partition of the 2500 – 2690 MHz band into operator license blocks

· uncoordinated use of TDD by multiple operators is assumed, 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

· no specific assumptions regarding the synchronisation of the TDD networks are made, in particular, synchronisation among networks operated by single operator. Support of unsynchronised operation (which is the worst case from interference point of view) needs to be considered in the RF requirements, in order to maintain the flexibility which TDD can offer in principle

· Additional isolation by means of external RF filters as suggested e.g. in [6], Sect. 8.4 (“Site Engineering solutions”) is not considered here as these would not be covered by RF requirements

Having made these assumptions, it needs, however, to be pointed out that important trade-offs do exist among the following items:

1. Handling of the frequency block adjacencies, e.g. whether, or not, guard bands are available

2. the specific RF performance requirements of Node B and UE (ACLR, ACS, IMD3, blocking, etc) to be applied for the 2500 – 2690 MHz band

3. Assumptions regarding the available minimum coupling loss (MCL) between interfering TDD systems in case of co-existence within the same geographical area

4. Restriction of the TDD deployment within the 2500 – 2690 MHz band to certain BS classes only, like e.g. the LA BS class [7].

Some of these issues will be briefly addressed in Sect. 7.5.4.

7.5.5. Relevant Interference mechanisms for use of TDD within the 2500 – 2690 MHz band

7.5.2.1
General

This Clause lists BS – BS, respectively, UE – UE interference mechanisms, both of which are assumed to be the dominant mechanisms also for the TDD operation within the 2500 – 2690 MHz band. This is primarily due to the possibility of low MCL values between interferer and victim prevalent in these mechanisms. 

Reference [6] provides a summary of previous studies in RAN WG4 regarding TDD-TDD interference and co-existence in Band I, including as well the remaining interference mechanisms between BS and UE. It should be noted, however, that the large bandwidth of up to 190 MHz of the 2.5 GHz band (i.e. almost an order of magnitude larger than the current TDD Band I allocation) increases the potential for interference significantly, in particular for mechanisms related to spurious emissions and blocking. Hence, some of the relevant studies performed in [6] may need to be revisited in this respect in the future, before corresponding conclusions regarding the impact of these interference mechanisms in the 2500 – 2690 MHz band can be drawn.

Appropriate RF requirements to deal with these interference mechanisms will be discussed in the following Clause 7.5.3.

7.5.2.2
Node B <-> Node B Interference mechanisms

1) 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).

2) Interference from a  “Legacy system’s” BS →  interfered TDD Node B, in particular under co-location conditions, leading to desensitisation of the victim Node B

“Legacy systems” are systems already operational prior to potential introduction of TDD within the 2500 – 2690 MHz band, and which need to be taken into account, especially when co-location with these system’s BS is attempted, examples are:

· GSM900/1800

· UTRA/FDD in Band I or III

· UTRA/TDD in Band I or II

A. Spurious emissions from the interfering “legacy” BS falling into the RX path of a victim TDD Node B.

B. Blocking of the RX path of a victim TDD Node B due to TX of an interfering “legacy” BS.

Interference to/from “Legacy systems” is not more considered in here, 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.

7.5.2.3
UE – UE related Interference mechanisms

3) 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.

7.5.6. RF performance requirements to support flexible TDD deployment within the 2500 – 2690 MHz band

In order to address the interference mechanisms presented in Sect. 7.5.2, suitable RF requirements for TDD operation within the 2500 – 2690 MHz band 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 TDD Band I RF requirements [1,2] for Node B, respectively, UE 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 2500 – 2690 MHz band.

This Clause studies the appropriate TDD RF performance requirements from the viewpoint of maximising the TDD deployment flexibility within the 2500 – 2690 MHz band. In this respect, the following assumptions have been made:

· Unsynchronised TDD operation among all operators within the 2500 – 2690 MHz band (in order to minimize the need for coordination among operators)

· frequency re-use 1 should be supported to enable high spectral efficiency

· macro-cells (corresponding to the WA BS class) should be supported within the 2500 – 2690 MHz band (e.g. to enable economic coverage provision for new operators)

· 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)

· BS – BS co-location 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)

7.5.3.1 Relevant differences between TDD operation in Band I and 2500 – 2690 MHz

There are a number of differences between TDD operation in Band I compared to 2500 – 2690 MHz which may need to be reflected by RF requirements for the 2.5 GHz band:

· As pointed out in Sect. 7.1.2.1, the propagation loss within 2500 – 2690 MHz may be in the order of 3 – 4 dB higher compared to Band I. Hence, this may or may not effect the appropriate numerical values regarding interference/blocker/spurious levels, etc. However, the impact from this effect on the 2.5 GHz band RF requirements and the related equipment feasibility/complexity is expected to be minor.

· The large bandwidth of up to 190 MHz of the 2.5 GHz band (i.e. almost an order of magnitude larger than the current TDD Band I allocation) increases the potential for interference significantly, in particular for mechanisms related to spurious emissions and blocking, for both UE and Node B. This area may need to be studied further, possibly by extending the TDD system interference scenarios of [6] in an appropriate manner. In this context, also the mitigating gains (against interference) of RRM/DCA may need to be re-assessed.

· Some of the TDD Band I requirements are related to supporting co-existence with UTRA FDD. However, in line with the scope of this TR focussing only on TDD/TDD co-existence within 2500 – 2690 MHz, these requirements may not be applicable and could lead to relaxed TDD Node B / UE equipment requirements, leading potentially to implementations with reduced complexity. Hence, also this area is FFS.

7.5.3.2 Support for unsynchronized TDD in case of BS - BS co-location
For BS-BS co-location (co-siting) a MCL of 30 dB is assumed in [2,4].

Reference [2] contains requirements for the support of unsynchronized TDD BS – BS co-location regarding BS ACLR on adjacent channels
. However there are no corresponding requirements for the interference mechanisms of Sect. 7.5.2,  1) B,C,D; i.e:
B. spurious emissions
 (protection of the receiver of a co-located unsynchronized TDD BS @ frequency offset >= 12.5 MHz)

C. ACS
 (protection of the TDD BS receiver from a co-located unsynchronized TDD BS on adjacent channels)
D. Blocking
 (protection of the TDD BS receiver from a co-located unsynchronized TDD BS @ frequency offset >= 10 MHz)
In order to support TDD Wide Area BS co-location within the 2500 – 2690 MHz band for unsynchronised TDD operation and uncoordinated UL / DL capacity allocation among operator(s), the following (additional) requirements would need to be considered:
A. ACLR1, ACLR2 requirements (7.5.2 1) A)

TDD Band I requirements [2] are assumed to be sufficient also for the 2500 – 2690 MHz band if adjacent channel operation is intended and hence this is not considered further here.
B. TX spurious emission requirements (7.5.2 1) B)

One may require that the TX spurious emission levels received at the victim TDD BS are 3 dB under the noise floor. Assuming for the victim TDD BS noise floor -103 dBm/3.84MHz (5 dB NF, see [7]) and a gain of [3 dB] due to DCA (see [7]) this requires TX spurious emission levels at the victim TDD BS below –103 dBm/3.84 MHz. With 30 dB MCL we then obtain a TX spurious emission requirement of –73 dBm/3.84 MHz. However, due to the potentially large number of victim TDD carriers within the 2500 – 2690 MHz band an additional protection margin may be appropriate, as has been done in [2] for FDD receiver protection (–80 dBm/3.84 MHz).

Hence, the TX spurious emission level requirement may need to be in the order of  -73 … -80 dBm/3.84MHz and is FFS.

This would be an additional requirement for the 2500 – 2690 MHz band.
C. ACS requirement (7.5.2 1) C)

If TDD adjacent channel operation under co-location conditions is intended, a specific ACS requirement may need to be established. In this case the adjacent operator may operate with a maximum of 43 dBm TX power, and assuming 30 dB MCL results in a +13 dBm interference level at the victim BS’s antenna input, assuming that no additional multiple interferer margin (MIM) is needed here. In addition, a 6 dB desensitization of the RX sensitivity may be assumed for this condition.

This would be an additional requirement for the 2500 – 2690 MHz band.

Potential gains from RRM/DCA would need to be investigated for this case, however, 

· using the RX timeslots for TX may restrict flexible deployment of the victim BS, 

· restricting the interfering BS to use timeslots for RX will limit flexible deployment.

D. Blocking requirement (7.5.2 1) D)

If TDD operation under co-location conditions is intended, a specific blocking requirement may need to be established. For blocking, an additional multiple interferer margin (MIM) of 3 dB may be appropriate, resulting in a +16 dBm interference level at the victim BS’s antenna input. In addition, a 6 dB desensitization of the RX sensitivity may be assumed for this condition.

This would be an additional requirement for the 2500 – 2690 MHz band.

Potential gains from RRM/DCA would need to be investigated also for this case, in particular, the impact of the potentially large number of interfering TDD carriers within the 2500 – 2690 MHz band on achievable RRM/DCA gains is an area FFS.

E. IMD3 requirement (7.5.2 1) E)

Specifications [2,4] 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.
Technical feasibility of meeting these requirements A-E in the 2500 – 2690 MHz band needs to be further studied, even if some aspects of the corresponding requirements are already existent for Band I. 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 to 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 Band I. It is therefore FFS, if and at which minimum frequency separation the above mentioned RF performance requirements could be met in a technically feasible and economic manner.

7.5.3.3 Support for unsynchronized TDD BS – BS co-existence within the same geographical area

For BS-BS co-existence within the same geographical area [2] assumes a MCL of  67 – 74 dB. 

Reference [2] contains requirements for the support of co-existence of unsynchronized TDD within the same geographical area regarding BS ACLR on adjacent channels
. However there are no specific requirements for the interference mechanisms of Sect. 7.5.2,  1) B,C,D; i.e:
B. spurious emissions (protection of the receiver of a co-located unsynchronized TDD BS @ frequency offset >= 12.5 MHz)

C. ACS (protection of the TDD BS receiver from a co-located unsynchronized TDD BS on adjacent channels)
D. Blocking (protection of the TDD BS receiver from a co-located unsynchronized TDD BS @ frequency offset >= 10 MHz)
In order to support unsynchronized TDD BS – BS co-existence within the same geographical area, the additional requirements would need to be considered in the same manner as done in the previous Clause 7.5.3.2 for the co-location case, taking into account the higher MCL assumption. This analysis is therefore not repeated here.

It is obvious, that assuming a MCL of 67 … 74 dB, current TDD Band I RF requirements would lead to an unacceptable desensitization of the victim BS receiver
.
Technical feasibility of meeting these co-existence requirements A-E in the 2500 – 2690 MHz band would need to be further studied as well. It is therefore FFS, if and at which minimum frequency separation the above mentioned RF performance requirements could be met in a technically feasible and economic manner.

7.5.3.4 Support for unsynchronized TDD UE – UE co-existence within the same geographical area

UE – UE co-existence within the same geographical area is concerned with the impact of interference mechanisms Sect. 7.5.2,  3) A-D. These interference mechanisms become a source of concern when the interfering and victim UE are in very close geographical proximity of each other resulting to a MCL in the order of only 40 … 70 dB
.

While reference [1] contains general requirements for ACLR
, TX spurious emissions
, ACS
 and blocking
, these values do not prevent severe UE – UE interference for UE’s in very close geographical proximity of each other, as can be easily seen
. However, when taking large scale statistical averages and assuming uniform user distributions throughout the system area, the negative impact from these interference mechanisms may be acceptable. E.g. related to ACLR requirements for Band I, Monte-Carlo simulation results presented in [6] show a negligible impact on capacity. 

However, corresponding results for the other interference mechanisms 3) B - D are not available. Hence, whether or not, the Band I requirements would also lead to negligible interference within the 2500 – 2690 MHz band may be worth some further investigation. The large bandwidth of up to 190 MHz of the 2.5 GHz band will most certainly increase the potential for interference due to spurious emissions (and blocking) and to what extent RRM/DCA will be able to mitigate these effects is an area requiring FFS. Hence, further UE-UE interference analysis (e.g. Monte-Carlo-type of statistical analysis) may be needed to be able to assess the actual system level impact (e.g. DL capacity / coverage) of these interference mechanisms. In particular, from a practical deployment perspective, it may be relevant to study the impact from non-uniformly distributed UEs (e.g. UEs clustered in proximity like in rooms, inside buildings) on these requirements.

At the extreme end, one may also consider RF requirements to render UE – UE related interference insignificant - even at the deterministic level, i.e. under worst-case MCL conditions
. Such an approach would be able to support TDD unsynchronised operation and flexible UL / DL capacity allocation among operators within the 2500 – 2690 MHz band with no concerns regarding QoS degradations due to UE – UE related interference. But it should be understood, that appropriate 2.5 GHz RF requirements regarding UE – UE interference would most likely need to be in between such worst-case requirements and the more “loose” requirements derived from statistical averages assuming only uniform user distributions. This whole area is thus FFS.

In the following RF requirement analysis this deterministic approach has been chosen with the following assumptions:

· UE – UE MCL assumption for Band I is 40 dB as proposed in [6]. This should be also approximately valid in the 2.5 GHz band. 

· The victim TDD UE’s noise floor is assumed as -99 dBm/3.84MHz (assuming receiver noise NF = 9 dB). Reference [6] does not provide a single number for the gains of DCA against interference for the UE. However, the same 3 dB gain from DCA as for BS (see [7]) is assumed in here (this is FFS) and with the requirement to be at noise floor (i.e. 3 dB desensitization) we get a maximum interfering signal level of -96 dBm/3.84MHz.

· TDD UEs in close geographical proximity should not unduly interfere each other, regardless of their respective channel capacity allocations (e.g. UL/DL time slot allocations), even for unsynchronized networks. 

A. ACLR1, ACLR2 requirements (7.5.2 3) A)
With above assumptions the ACLR1/2 related interference levels on the TDD band would need to be in the order of –56 … -60 dBm/3.84MHz (i.e. ACLR1/2 = 77 … 81 dBc) if adjacent channel operation without relying on RRM/DCA escape mechanisms is to be attempted. However, for interference from adjacent channels escaping in the frequency domain is an option and will mitigate this interference, e.g. impacting the area where the transmitting UE will interfere. 

The mentioned ACLR1/2 values are currently not supported by the Band I requirements and hence may need be considered further.

B. TX spurious emission requirements (7.5.2 3) B)
With above assumptions the TX spurious emission levels on the TDD band would need to be in the order of –56 … -60 dBm/3.84MHz. The large bandwidth of up to 190 MHz of the 2.5 GHz band will most certainly increase the potential for interference due to spurious emissions and escaping in the frequency domain by DCA is not an option for mitigation hence escaping in the time slot domain would need to be attempted. This may impact the DL capacity, depending on the channel allocations (e.g. UL/DL time slot allocations) of the involved UEs (e.g. the interfering UE may use a significant portion of the available UL slots). 

Such spurious emission limits are currently not supported by the Band I requirements. To ensure full flexibility of TDD operation in an uncoordinated multi-operator environment within the 2500 – 2690 MHz band, considerations regarding suitable TX spurious emission limits would be needed.

C. ACS requirement (7.5.2 3) C)

Together with the ACLR considerations regarding adjacent channel operation without reliance on RRM/DCA escape mechanisms, appropriate TDD UE ACS requirements may need to be considered. Any ACS requirement should be matched with TDD UE ACLR performance and used power levels for terminals in the system. 

The analysis of the aspects is FFS.

D. Blocking requirement (7.5.2 3) D)

Consider the requirement of blocking if operation without reliance on RRM/DCA escape mechanisms in the time slot domain is to be attempted. As above, this requirement should be matched with ACLR and ACS requirements of TDD UE. 

The analysis of the aspects is FFS.

7.5.4. Trading off TDD deployment flexibility within the 2500 – 2690 MHz band against RF performance requirements

This section discusses briefly if and to what extent the projected RF performance requirements for the 2500 – 2690 MHz band as discussed in Sect. 7.5.3 could potentially be eased by giving up one or more aspects of the TDD deployment flexibility.

7.5.4.1 Not supporting WA TDD BS class within the 2500 – 2690 MHz band

Due to the increased potential for TDD BS-BS interference, RF performance requirements for a WA BS are typically more stringent then for LA BS [2,7]. If the WA TDD BS class would, however, not be supported within the 2500 – 2690 MHz band, it may become difficult for new 2.5 GHz TDD operators to build coverage cost effectively. Hence, restricting 2.5 GHz TDD operation to LA only may be considered as an undue restriction on the deployment flexibility.

It should also be noted that many aspects of the presented analysis regarding co-location / co-existence do apply to the LA BS (pico cells) as well. In particular, the UE-UE related interference mechanisms are still relevant as UEs typically tend to cluster in a non-uniform manner in pico (indoor) cells and due to the LA BS desensitisation of 14 dB [7] UE TX power levels may still be relatively high. Obviously, this is FFS and may impact to determination of ACLR and spurious level requirements. 

7.5.4.2 Not supporting unsynchronized operation within the 2500 – 2690 MHz band

In this case stringent coordination across all operators at all times is required to prevent undue system performance degradation due to excessive interference. This coordination comprises:

· mutual agreement of the UL/DL switching point(s) across the geographical areas over time

· radio frame (time slot) synchronisation

· any changes to the synchronised configuration would need to be carried out across the whole 2500 – 2690 MHz band, among all operators at the same time instant, as missing RF performance requirements (to prevent interference) would result in system capacity/coverage losses

7.5.4.3 Not supporting BS – BS co-location for unsynchronized TDD within the 2500 – 2690 MHz band

BS – BS co-location as well as re-use of existing sites is important for WA as well as LA BS in order to reduce the cost of radio network provision. BS – BS co-location may be particularly important for existing UTRA operators who are already in a BS-BS co-location relationship with each other and both of whom would like to offer a TDD capacity extension within the 2500 – 2690 MHz band on their existing (co-located) sites.

7.5.4.4 Not supporting TDD BS – BS co-existence within the same geographical area for unsynchronized TDD within the 2500 – 2690 MHz band

Not supporting TDD BS – BS co-existence within the same geographical area for unsynchronized TDD by RF requirements would lead to increased isolation requirements for TDD network deployment within the 2500 – 2690 MHz band. Competing TDD operators within the same geographical area would have to ensure that their respective TDD networks are not undue interfering with each other, resulting in capacity losses / QoS degradations. Verifying that for given (or planned) TDD radio network installations the required isolation (inter-system MCL) is indeed available at all locations and time, may increase the cost of network planning and operation.

7.5.4.5 Relying on inter-operator interference mitigation by RRM/DCA means

While intra-operator interference mitigation by RRM/DCA means for a single operator’s network may appear feasible, it is less clear, how applicable this method would be regarding inter-operator interference mitigation. Such approach would face a situation, in which the spectrum usage between competing operators would be essentially cross-coupled, in fact, 2 operators would essentially have to share spectrum resources by RRM/DCA means. This may require algorithms and data exchange between the participating RANs which would need to track and verify that these spectrum resources are indeed shared in an efficient and fair manner. Such arrangements are generally not common for licensed system operation.
7.5.7. Summary and conclusions

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

· For TDD operation within the 2500 – 2690 MHz band trade-offs between flexible spectrum usage and RF performance requirements need to be made

· TDD RF performance requirements as currently formulated for Band I operation are not sufficient within 2500-2690 MHz for flexible spectrum usage due to number of severe TDD/TDD interference cases, for BS-BS, as well as UE-UE

· TDD RF performance requirements as currently formulated for Band I operation do not support the operation in 2500-2690 MHz band in cases:

· Unsynchronised TDD BS – BS co-location

· Unsynchronised TDD BS – BS co-existence within the same geographical area

· Unsynchronised TDD UE – UE co-existence under low coupling loss assumptions

· By giving up one or more aspects of the TDD deployment flexibility (e.g. requiring continuous inter-operator coordination across the whole 2500 – 2690 MHz band), some of the RF performance requirements projected for 2500 – 2690 MHz band may be eased

· More study is needed regarding the technical feasibility of the projected 2.5 GHz band RF performance requirements for BS as well as UE, in particular, regarding the desirable frequency separation of mutually interfering carriers
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� Only the 3.84 Mcps TDD option is considered here and in the following


� ACLR1/2 related leakage power specified as -73 dBm/3.84MHz for 5, 10 MHz offsets


� spurious emission levels specified at -9 dBm/3.84MHz


� interferer level specified at -52 dBm


� interferer level specified at -40 dBm


� ACLR1/2 related leakage power specified as -29 dBm/3.84MHz for 5, 10 MHz offsets


� spurious emission example for illustration: -9 dBm – 67 dB [MCL] = -76 dBm >> TDD BS noise floor. Similar for blocking: +43 dBm – 67 dB [MCL] = -24 dBm >> -40 dBm in-band blocker level


� assuming free-space propagation in 2.5 GHz, this corresponds to a separation distance of approximately 1 … 30 m


� ACLR1 = 33 dB, ACLR2 = 43 dB


� spurious emission levels specified at -24 dBm/3.84MHz


� ACS specified at 33 dB


� blocker level specified at -56 dBm @ 10 MHz offset, -44 dBm @ 15 MHz offset


� Example for spurious emissions: -24 dBm – 40 dB [MCL] = -64 dBm/3.84 MHz which is far larger than the UE noise floor around –99 dBm.


� This is the case for UTRA FDD e.g. regarding TX spurious emissions





