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1 Introduction

In this contribution we discuss deployment scenarios for LTE TDD-FDD joint operation including Carrier Aggregation WI [1].
2 Discussion

An updated WID, LTE TDD-FDD joint operation including Carrier Aggregation was approved in RAN #61 [1].

The WID says: <...>

· Generic specification support starting with RAN1 and RAN2 specification work for the existing LTE CA deployment scenarios 1, 2, 3 and 4 defined in TS36.300 of Rel-11. 
<...>
Going on to TS 36.300 V11.7.0 [2] it states: 
	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario is when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
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	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to improve throughput. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
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	3
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario is when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlaps.
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	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to improve throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario is when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
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Table 1: TS 36.300 v11.7.0 Table J.1-1: CA Deployment Scenarios (F2 > F1).
2.1 Deployments to focus on

Given that the CA part of this WI involves one carrier from a TDD band and another carrier from an FDD band then, the aspect of interest here is that the two aggregated cells have the same coverage roughly and nothing else.  Considering the CA scenarios 2-4, all of the cases are inter-band CA scenarios, thus there is no issue with those deployment scenarios.
When it comes to scenario 1 in TS 36.300, we have the following:
· Current regulation, for example FCC and ECC, allocates either paired or unpaired spectrum in the same band and geographical area, i.e. a specific part of the spectrum is either FDD or TDD.

· A corollary of the regulation is that 3GPP bands are either FDD or TDD. Overlapping frequencies in the 3GPP specifications may be specified for both FDD and TDD, as an example Band 22/XXII and Band 42. However, in these cases it is assumed that a mixture of FDD and TDD will not happen in certain geographical area.
Consequently, scenario 1 for this WI is relevant only when the carriers are from different bands.
In [3] it is concluded that inter-band CA and FDD +TDD CA is needed to reach high aggregated bandwidth and work towards 100 MHz CA in the macro network.

We can then conclude based on regulations and 3GPP band specification being TDD or FDD only where overlapping TDD-FDD bands are not considered to be deployed in the same geographical area, that the focus should be on macro + macro and macro + RRH inter-band aggregation.
3 Conclusion


3GPP RAN4 should focus on CA macro + macro and macro + RRH inter-band aggregation deployments in WI LTE TDD-FDD joint operation including Carrier Aggregation. 
   The aspect of interest regarding scenario 1 is that the two aggregated cells have roughly the same coverage. 
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