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1 Introduction
Currently in RAN4, most contributions and research on UE receiver performance requirements under CA scenarios are is still going on and focused on FDD mode. Although most of the conclusions are feasible for both of FDD and TDD,  some special considerations need to be carried for TDD . In this contribution, we analyze UE Rx requirements in TDD CA scenarios from a general view.
2 Analysis
We focus on only contiguous carrier aggregation scenarios for TDD in Rel-10 WI  as agreed in UE CA TR. Though the analysis is based on TDD mode, some proposals are also feasible for FDD .
2.1 Reference Sensitivity Power Level

The purpose of REFSNS is to validate Noise Figure and receiver dynamic range.
Since TDD mode do not have issues of Tx –Rx cross modulations with flexible Tx-Rx separation or diplexer insertion loss, REFSNS requirements and wanted signal power levels can reuse Rel-8 assuming receiver architecture in Rel-10 contiguous CA scenarios is similar with Rel8/9. For TDD, the requirements are proportional to aggregated transmission bandwidth configuration. A tentative draft table was provided as table 1 below for TDD:
Table1: REFSNS requirements for intra-band contiguous carrier aggregation

	CA Band
	CC Combination
	Duplex Mode

	CA_40
	20MHz+20MHz
	[TBD]
	TDD

	
	[-91]
	[TBD]
	


2.2 Maximum Input Level

In LTE Rel-8 the requirements is a fix value irrespective channel bandwidth. -25dBm is mainly considering network performance with possible minimum MCL.

For CA scenarios, currently two proposals were given: 

· Proposal1: To insure network performance, define the same requirements as Rel-8 per CC in CA scenarios. 
· Proposal2: From UE implementation view, define the same requirements as Rel-8 over all CCs 

Proposal 1 will increase the dynamic linearity range of receiver assuming that UE employ a single wide bandwidth RF chain in contiguous CA scenarios, and increase the implementation complexity of UE especially for LNA and mixer. However, this proposal has network performance merit as discussion in [2]. We should consider both network performance and the implementation complexity of UE.
2.3 Adjacent Channel Selectivity

In LTE Rel-8, ACS value was calculated from system co-existence simulation (based on 10MHz-5MHz scenarios).  In order to avoid very stringent selectivity requirements for 15 and 20MHz, the ACS requirements were relaxed 3dB and 6dB respectively.

Regrading the configuration of interference signals, there are two options:

· Option1: configure the interference signal as LTE-A signal and the aggregated channel bandwidth equivalent to wanted signal.

Based on LTE-A CA co-existence simulation results in [1], we can conclude that  for option1 Rel-8 requirement is sufficient for 40MHz scenario with ACS  = 33dB.
· Option2: take the approach as Rel-8, fix the interference signal as LTE signal with 5MHz channel bandwidth , 
Considering Rel-10 CA networks would be deployed in a gradual manner, it would co-exist with E-UTRA  networks for a considerable time period, so option 2 should be more rational.
In addition, we propose to define the requirements based on the overall aggregated channel bandwidths for contiguous scenarios. As for Rel-8, with different channel bandwidths, the requirements are different. If we define requirements per CC, it will increase the test complexity as the wanted signal power spectral density over CCs will be different. Meanwhile, it may bring further confusion on which requirements should be taken. Moreover, considering the implementation of receiver filter, defining the requirements for the overall aggregated channel bandwidth are more rational.
Similar to Rel-8, extra relaxation is needed with increased channel bandwidth. For 40MHz, we propose to have a relaxation of 9dB on the basis of 33dB, as shown in draft table 2.
Table2: ACS requirements for intra-band contiguous carrier aggregation

	CA Band
	CC combination
	Duplex Mode

	CA_40
	20MHz+20MHz
	[TBD]
	TDD

	
	[24dB]
	[TBD]
	


2.4 Blocking
For Rel-8, Blocking requirements are consist of in-band blocking, out of band blocking and narrow-band blocking. 

Since Rel-10 network will also co-exist with UTRA, E-UTRA and even GSM networks, we can reuse the same configurations as rel-8 for interference signal type, frequency offset and power levels. As discussed in last chapter, in-band blocking and narrow-banding blocking requirements need to be relaxed for larger aggregated channel bandwidth. However, for out of blocking, extra relaxation compared to Rel-8 may be unnecessary as the limiting factor is of RF filters.
Based on above analysis, we propose to set wanted signal power levels as show in table 3~5.
Table3: In-band blocking requirements for intra-band contiguous carrier aggregation
	CA Band / Aggregated Channel bandwidth 

	Rx Parameter
	Units 
	CA_40

	
	
	20MHz+20MHz
	

	Power in Transmission Bandwidth Configuration
	dBm


	REFSENS + aggregated channel bandwidth specific value below

	
	
	[12]
	


Table4: Out of band blocking requirements for intra-band contiguous carrier aggregation

	CA Band / Aggregated Channel bandwidth 

	Rx Parameter
	Units 
	CA_40

	
	
	20MHz+20MHz
	

	Power in Transmission Bandwidth Configuration
	dBm


	REFSENS + aggregated channel bandwidth specific value below

	
	
	[9]
	


Table5: Narrow blocking requirements for intra-band contiguous carrier aggregation

	CA Band / Aggregated Channel bandwidth 

	Rx Parameter
	Units 
	CA_40

	
	
	20MHz+20MHz
	

	Power in Transmission Bandwidth Configuration
	dBm


	REFSENS + aggregated channel bandwidth specific value below

	
	
	[19]
	


2.5 Spurious Response
Same approach could be used as in Rel-8 also in Rel-10, and the similar relaxation of requirements proportional to bandwidth could be incorporated.

In addition, the relaxation numbers for out-of-band blocking requirements could be defined by using current formula and scale with aggregated channel bandwidth.
2.6 Intermodulation Requirements

In Rel-8, these requirements for each BW are calculated to in line with the required IIP3 -20dBm.

For contiguous CA scenarios, we should also calculate the wanted signal power level with a underlying required IIP3 -20dBm.
3 Conclusion
In this contribution, we give an overall view of UE Rx requirements for Rel-10 contiguous carrier aggregation scenarios of TDD. Based on the analysis, some tentative requirements and draft tables for TDD contiguous carrier aggregation scenarios were also provided. 
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