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1 Introduction

BS specification impact as well as inclusion of certain multi-band configurations for TDD-FDD joint operation [1] have been discussed and the following way-forward [2] during RAN4#70bis was agreed.
· The discussion on feasibility of multi-band BS configuration supporting both FDD and TDD bands shall be decoupled from the completion of this WI.

· Multi-band BS configuration supporting both FDD and TDD bands is not supported in Release 12 BS specification

Further in RAN4#71 the additional agreement was made to separate the issue of shared passive component between TDD and FDD [3]. 
· For BS configuration C-1 & C-2

· Further discussion on these configurations shall be decoupled from the completion of WI in [1].

· Further work can be considered as potential WI in Rel-13 or TEI. 
· Note: This is a potential issue from earlier release.

	Main characteristics 
	(1) 
Shared antenna connector with FDD band(s) and TDD band(s) 
	(2) 
Separate antenna connector with FDD band(s) and TDD band(s) 

	(A)

Both active and passive device(s) are shared with  FDD band(s) and TDD band(s) 
	A-1 
	A-2 

	(B)

Only active device(s) is (are) shared with  FDD band(s) and TDD band(s)
	This configuration should be included by “A” (Some passive devices must be shared if some active device is shared.) 

	(C)

Only passive device(s) is (are) shared with  FDD band(s) and TDD band(s) 
	C-1 
	C-2 

	(D)

Neither  active nor passive device(s) is (are) shared with  FDD band(s) and TDD band(s) 
	This configuration can not occur.

(Some devices must be shared if antenna connector is shared.) 
	D-2 


It is noted that A-1 and A-2 are excluded in [2], so only D-2 is readily specified in Rel-12 for TDD-FDD joint operation. Because of these agreements [2, 3], the core part of the WI, “LTE TDD-FDD joint operation including Carrier Aggregation” [1], has been completed. Some issues mentioned above such as C-1/2 configurations are considered for further discussion.
The decoupled open issue was discussed in RAN4#72 [5-8] and it is also pointed out that the issue is not only relevant for TDD-FDD joint operation but also for the case that two FDD radios are combined [5, 6]. (Note that the case of two TDD radios is also similar.) There has been no consensus how to treat C-1 and C-2 in RAN4.
2 Discussion
Figure 1 and 2 are the illustrations of examples of C-1 and C-2 for TDD-FDD joint operation. Although these passive components such as a diplexer have been considered as site configurations and out of scope of BS core requirements in the current BS specifications, we discuss if there is any benefit to include it as a possible BS configuration.
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Figure 1 Example illustration of C-1 configuration
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Figure 2 Example illustration of C-2 configuration
We do not see much benefit of specifying anything in 3GPP for C-2 configuration, where some passive components are shared between two radios, but two radios are mapped in two antenna connectors. This kind of configuration may be used for connecting the far end part using a single feeder as such a site configuration is described in [9]. However this configuration is unlikely needed within a single BS cabinet. Therefore we exclude C-2 configuration from our discussion.
In [5], we have presented four possible alternatives how to specify C-1 not only for the case that FDD and TDD radios have a common antenna port (Figure 2) but also for the case that FDD and FDD radios have a common antenna port (Figure 3). (Note that the case of two TDD radios is also similar.)
· [F1] This configuration is not specified in 3GPP. The test port to each Radio is required on the BS cabinet for the conformance testing such that the single band requirement is applied there without ambiguity.
· [F2] The single band requirement is assumed at each radio’s input/output port even if the test ports are not accessible outside of the BS cabinet. The requirement at the common antenna connector is left unspecified in 3GPP.

· [F3] The single band requirement is applied at the common antenna connector by turning off the irrelevant band(s).
· [F4] For the requirement that the single band is not applicable at the common antenna port, a new set of requirements is introduced to address the common antenna port of multiple single band radios. The assumption is to apply the single band requirement in general but some multi-band requirement may be reused.
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Figure 3 Example illustration for the case two FDD radios share the antenna connector.
In RAN4#72, there was no consensus among the four possible way-forwards, F1-F4, listed above. A few companies supported further study of F4 [6-7] to specify the requirement while both radios are active. However, the specification impact is expected to be large for F4 and therefore we should not discuss this under TEI agenda item.

The configuration illustrated in Figure 3 is similar to the scenario studied in PIM [9], where some passive components are placed between transceiver and antenna. Those components contribute to the passive intermodulation when two radios are simultaneously active. The study of PIM has clarified the mechanism behind PIM generation, deployment scenarios as well as counter measures. There was no consensus to introduce new requirement nevertheless.
A possible solution for F4 is to apply multi-band requirement at the common antenna connector, assuming that two radios behave like one multi-band radio for some requirements such as spurious emission and CACLR, etc. However, the non-linear aspects of PIM generation may not justify such modelling. Even if the modelling is possible, a lot of specification impacts are still expected for applying the multi-band requirement in the configuration in Figure 3. For example, in the current BS specification framework, each radio is declared independently, i.e., it has an independent set of declared parameters. It is not simply possible to apply the multi-band requirement without declared multi-band parameters. Further analysis is necessary to find if such declaration is possible for all base station implementations with two independent radios. Otherwise, new requirement based on two independent sets of declared parameters would be necessary. This is not a simple way to go, either. 

In summary, we cannot simply reuse the multi-band requirement. We should not work on this issue under TEI considering the amount of necessary time units in RAN4. The objectives of this clarification shall be justified, too.
Proposal 1: We should not discuss F4 under TEI agenda item.

Now let us discuss other remaining way-forwards, F1-F3. We have already analysed them in our previous paper [5]. Here we only discuss the impacts to BS specifications.
The specification impact of F1 would be to add a clarification in the mapping of transmitter or receiver to antenna connector such that only one transmitter and/or one receiver are mapped to a test port.
The specification impact of F2 would be to modify the description of BS cabinet and/or test port so that the test port can be confined inside the BS cabinet.
The specification impact of F3 is already presented in [10], where we have added a clarification that the transmitter requirements apply while other transmitters are disabled.
All the above potential clarifications are quite small and they add nothing significant in the practice of BS conformance testing. Therefore, these clarifications do not add much value to the existing BS specifications, but they may rather cause other unexpected limitations and/or confusions.
Proposal 2: The existing BS specifications are not modified even if a way-forward, either F1, F2, or F3 is agreed.
3 Conclusion
In this paper, we have discussed the open issue related to the shared passive components inside the BS cabinet, which may be considered as a possible BS configuration rather than a site configuration to extend the scope of BS specifications.
The requirement for this configuration at the common antenna connector cannot be simply concluded if two radios are simultaneously active.

Proposal 1: We should not discuss F4 under TEI agenda item.

We also discussed how to specify F1 to F3 in the existing base station specifications. Since the necessary change is trivial, we see little benefit to add further clarification.
Proposal 2: The existing BS specifications are not modified even if a way-forward, either F1, F2, or F3 is agreed.
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