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1 Introduction

In the last several meeting, two types of inter-band TDD carrier aggregation UE were extensively discussed. In this paper, we take both UE peak data rate and network coverage into consideration, and based on practical network configuration we gives our preference for the UE type.
2 Discussion
2.1 Network deployment aspect
Band 39 and band 41 are likely to have different uplink-downlink configurations in China. As shown in figure 1, in one hand, uplink-downlink configuration 2 (3D:1S:1U) and special subframe configuration 5 (3:9:2) are likely to be applied for band 39 due to the coexistence issue with UTRA TDD. On the other hand, uplink-downlink configuration 1 (2D:1S:2U) and special subframe configuration 7 (10:2:2) are likely to be applied for band 41. Therefore, the number 3 and 8 subframe are the “cross subframes ”, i.e. DL subframe in band 39 while UL subframe in band 41.
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Figure 1 B39 and B41 subframe configuration

2.2 Simultaneous RX-TX UE peak data rate
A simultaneous RX-TX UE may fully use the “cross subframe”, yet 2DL 1UL CA UE can only transmit UL on its PCC. Therefore, when band 39 is configured as PCC as shown in figure 2, UE cannot transmit on the number 2, 3, 7 and 8 subframe in band 41. In this case, the UE peak data rate is 172Mbps in DL and 10Mbps in UL. 
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Figure 2 B39 as PCC for simultaneous RX-TX UE

On the other hand, if band 41 is configured as PCC as shown in figure 3, only the number 2 and 7 subframe in band 39 cannot be transmitted. In this condition, the UE peak data rate can achieve 172Mbps in DL and 20Mbps in UL.
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Figure 3 B41 as PCC for simultaneous RX-TX UE

2.3 Non-Simultaneous RX-TX UE peak data rate for
For non-simultaneous RX-TX UE, the cross subframe can only be used for either DL or UL. When band 39 is configured as PCC, the situation is the similar to that for simultaneous RX-TX one. That means UE can also achieve 172Mbps in DL and 10Mbps in UL.  
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Figure 4 B39 as PCC for non-simultaneous RX-TX UE

When band 41 is configured as PCC, two DL subframes as well as two UL subframes of each 10ms frame in band 39 cannot be used, so the UE peak data rate is 142Mbps in DL and 20Mpbs in UL.
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Figure 5 B41 as PCC for non-simultaneous RX-TX UE

2.4 Cell peak data rate

Although either type of a single UE would waste some of the subframes, the time-frequency resources can be fully utilized in the view of a cell. For example, in figure 5, the unused UL/DL subframe in band 39 could be allocated to another non-CA UE or a CA one whose PCC is band 39. Therefore, UE type would not impact the cell peak data rate.
2.5 Network coverage comparison

As discussed in the former meetings, two types of UE can use different RF structures. Following type 1 RF structure is designed for simultaneous RX-TX UE. It introduces an extra RF switch as well as a diplexer both in RX and TX chain, so there will be approximate more than 1 dB additional insertion compared to non-CA UE. This means the network will lose approximate 14% coverage. While type 2 RF structure can be only used for non-simultaneous RX-TX UE, the only additional insertion loss is caused by the diplexer in RX chain. Hence, there is no loss in UL coverage and approximate 6% loss in DL coverage. It is noted that the coverage loss will be maintained even the UE is operating in non-CA mode.
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Figure 6 RF structure type 1                               Figure 7 RF structure type 2
We summarize and compare the performances of two UE types in Table 1. It can be found that both two types can achieve similar peak data rate, but non-simultaneous RX-TX UE achieves much better coverage. Therefore, non-simultaneous RX-TX UE using RF structure type 2 is recommended.
Table 1 comparison of two UE types
	UE type
	Simultaneous Rx-Tx
	Non-Simultaneous Rx-Tx

	RF structure
	Type 1
	Type 2

	UE Peak data rate
(UL/DL)
	Band 39 PCC
	10/172 (Mbps)
	10/172 (Mbps)

	
	Band 41 PCC
	20/172 (Mbps)
	20/142 (Mbps)

	Cell Peak data rate
	30/172 (Mbps)
	30/172 (Mbps)

	Coverage loss (UL/DL)
	14% / 12%
	0% / 6%


3 Conclusion
Based on peak data rate and network coverage analysis, we can conclude that

· Non-simultaneous RX-TX UE using RF structure type 2 is recommended.
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