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Introduction
RAN4 is discussing since some time the following closely related issues on how to handle UE coexistence for (i) bands close or adjacent to each other and with B42/B43 as one of the most recent example and (ii) how to handle or not to handle unsynchronized TDD operation within a band. Spectrum resources are rare and it should be of interest to every operator and vendor in 3GPP that these issues get correctly defined. This document based on previous discussions tries to give a WF.
Discussion
In the San Francisco meeting #69 several inputs were presented to the discussion for:

· The spurious emission and UE co-existence between adjacent/close bands which could be FDD/FDD or FDD/TDD (e.g. B7/B38, B22/B43) or TDD/TDD (e.g. B42/B43)
· The out-of-band emission and UE co-existence inside bands for unsynchronized TDD operations

These two issues are closely related.  For the spurious emission we speak about bands closer than FOOB specified in TS 36.101 Table 6.6.3.1-1 or even adjacent. The RF filters are basically ineffective in the OOB region to give any filtering. We know from the B7/B38 discussions that co-existence of such cases can only consider out-of-band emission as defined in TS 36.101 Section 6.6.2. The general spurious emission limits are given in Table 6.6.3.1-2 and the band UE co-existence tables are given in the sections below. The following possibilities were discussed so far in order to specify these cases:
1) To add notes at the spurious emission band UE co-existence tables in TS 36.101 (R4-136678):
· NOTE 2:  For an E-UTRA operating band with its uplink band adjacent to (or nearby) the protected band, the requirements specified in this clause may not be sufficient for protection against harmful interference

· NOTE 3: The spurious emissions requirements specified in this clause do not cover unsynchronized TDD operations in the same band
In the UE co-existence table a note already exist highlighting the problem for such bands:

· NOTE 3: To meet these requirements some restriction will be needed for either the operating band or protected band
A similar note we have in the BS TS 36.104 specification Table 6.6.4.3.1-1: “BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in other frequency bands” where it says: 
· NOTE 3: 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.
That note was added by Ericsson in R4-111672. From the SF meeting minutes we observe the following pro and cons for adding such new notes in the UE specifications:
· Indicates more accurate the limitation in the specifications which is helpful to the reader
· Does not solve the problem and may lead to misunderstanding

· Note is not correct as unsynchronized operation with guardband is possible
2) Use the B7/B38 agreed values for the UE band co-existence (R4-136019, R4-137058):
· Proposal 1: Define UE co-existence requirements to include the possible B42/B43 and B43/B22 co-existence scenarios.

· Proposal 2: Use the UE co-existence requirements methodology for TDD/FDD adjacent bands to define TDD adjacent bands UE co-existence requirements.
The proposal follows nearly the B7/B38 (FDD/TDD) agreed coexistence requirements but restricts spurious emission over 30 MHz with -15.5dBm/5MHz into the adjacent band whereas for B7/B38 it is over 25 MHz with -15.5dBm/5MHz. 
· Proposes new values for coexistence as -50 dBm/MHz is not realistic in that case
· The coexistence requirements between B22 and B42 are missing

· Is based on B7/B38 which is at a lower frequency. Pathloss is different, user/deployment scenario will differ (B41/B42 for hotspots). UE components/filters have different performance at higher frequencies, etc.
· The values for >30MHz away from the adjacent band are for FFS in R4-137058 and were rather loose in R4-136021 by suggesting -30 dBm/MHz which is 10 dB higher than what is used for B7/B38. 
We also observe that for B7/B38 in a recent meeting further restriction to P-max were applied to B38 in order to fulfill the -15.5 dBm/MHz, see e.g. R4-136228. 
In the meeting SF companies could agree that further studies on the values for coexistence are needed.
3) No change is necessary (R4-135839)
The concern is mainly that the notes as discussed in (1) could give the wrong message to regulators and that synchronization is needed in order to have TDD operation in such bands. 
The notes may further hinder the definition of unsynchronized TDD operation like proposed in (2) above

From the discussion above we propose the following WF for such bands
Way forward

Proposal 1: Solve the problem on a band-by-band basis
Proposal 2: Start a WI with B42/B43, B22/B43 and B40
Proposal 3: Specify band UE co-existence requirements for B42/B43, B22/B43 assuming hotspot scenario. Define also BS coexistence requirements for B42/B43.
Proposal 4: Specify for B40 with LTE 20 MHz transmission bandwidth and LTE CA with 40 MHz how much power reduction or RB restriction is needed in order to allow unsynchronized TDD operations inside the band. Define also BS coexistence requirements for this case.
