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1 Introduction

In RAN plenary meeting #64 it was decided to handle exclusion of multi-band transceiver supporting FDD and TDD simultaneously in the following way [1]:


"Exclusion of multi-band transceiver supporting FDD and TDD simultaneously shall be agreed in 36.104/141 and 37.104/37.141 in release-12." is not related to this WI and will be taken out and treated in RAN4 under TEI.
This contribution elaborates how this can be done. 
2 Discussion

The attempts, so far, to deal with multi-band transceiver supporting FDD and TDD simultaneously have been various exclusion statements like [2] or similar:
4.8
Requirements for BS capable of multi-band operation

<snip> 

The RF requirements in the present specification are not applicable for a BS capable of multi-band operation supporting bands for both FDD and TDD.
However, it is sometimes much easier to define what to include compared to what to exclude. In this case it could be easier to define what an MB eNB is compared to what it is not. To do that we look at the current baseline, in TS 37 and TS 36. In clause 3, Definitions, symbols and abbreviations it is stated:
TS 37.104/141, clause 3: 
MB-MSR Base Station: MSR Base Station characterized by the ability of its transmitter and/or receiver to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different non-overlapping operating band than the other carrier(s).

TS 36.104/141, clause 3:
Multi-band Base Station: Base Station characterized by the ability of its transmitter and/or receiver to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different non-overlapping operating band than the other carrier(s).

In figure 1 below the transmitter side is shown, where 2 single band (SB) transmitters, FDD in this case, are connected using a diplexer to a common antenna TX connector. The existing definition is fine because this is not an MB or MB-MSR base station according to the definition. We do no have common active RF components for band X and band Y, assuming the same construction in separate units on the RX side. This was the original intention with the definition in the MB-MSR which was then carried over to single RAT specification as well.
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Figure 1: Two single band units (FDD) to common antenna connector.

In figure 2 below the transmitter side is shown; where one Multi-Band (MB) unit for (FDD) band X+Y is connected to a Single TDD Band Z transmitter using a diplexer to a common antenna TX connector. The condition:  
   "two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different non-overlapping operating band than the other carrier(s)" is fulfilled. 
This turns the antenna connector in figure 2 into an MB antenna connector for bands X+Y and Z. Moreover, in this example it becomes an MB TDD+FDD BS since the single band transmitter for band 3 is a TDD band. This is wrong. It was not the intention of the MB WI to define a BS for bands X+Y+Z in this way. 
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Figure 2: One Multiband (FDD) unit and a single band TDD unit to common antenna connector.
We have three problems: 

1. The common antenna connector becomes subject to MB requirements for all bands even if all bands are not treated in common active RF components.

2. The common antenna connector becomes an MB TDD+FDD port and requirements for such an antenna connector has not been defined and has been decided to be excluded in rel-12 in [1].

3. We do not have a complete and consistent MB specification for three bands.

It is possible to resolve problem 1 and 2 by amending the definition of MB Base station:
TS 37.104/141, clause 3: 
MB-MSR Base Station: MSR Base Station characterized by the ability of its transmitter and/or receiver to process all (two or more) carriers in common active RF components simultaneously, where at least one carrier is configured at a different non-overlapping operating band than the other carrier(s) and where all carriers are of the same duplex mode.
TS 36.104/141, clause 3:
Multi-band Base Station: Base Station characterized by the ability of its transmitter and/or receiver to process all (two or more) carriers in common active RF components simultaneously, where at least one carrier is configured at a different non-overlapping operating band than the other carrier(s) and where all carriers are of the same duplex mode.
Problem 3 is discussed in [7].
3 Conclusion


In RAN plenary meeting #64 it was decided to handle exclusion of multi-band transceiver supporting FDD and TDD simultaneously in the following way [1]:


It is possible to do thisamending the definition of MB Base station in TS 37 and TS 36:
TS 37.104/141, clause 3: 
MB-MSR Base Station: MSR Base Station characterized by the ability of its transmitter and/or receiver to process all (two or more) carriers in common active RF components simultaneously, where at least one carrier is configured at a different non-overlapping operating band than the other carrier(s) and where all carriers are of the same duplex mode.

TS 36.104/141, clause 3:
Multi-band Base Station: Base Station characterized by the ability of its transmitter and/or receiver to process all (two or more) carriers in common active RF components simultaneously, where at least one carrier is configured at a different non-overlapping operating band than the other carrier(s) and where all carriers are of the same duplex mode.
The proposed CRs can be found in [3-6].
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