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1 Introduction

RAN4 will specify UE demodulation requirements for different downlink physical channels under different precoding configuration scenarios. In the last RAN4 meeting (RAN4#43bis) there was a proposal listing various combinations of physical channels and precoding options for defining UE demodulation requirements. In this paper we express our views regarding various aspects and principles that we believe should be considered in mandatory (or minimum) UE demodulation requirements. 
2 Combination of precoding Options and Physical Channels for Minimum Requirements
Different combinations of precoding options and physical channels for defining UE minimum requirements were presented in [1], which didn’t consider transmit diversity scenarios for certain channels. We believe minimum requirements with transmit diversity should be specified for all physical channels that support this configuration and capabilities according to RAN1 specifications. This would imply that transmit diversity requirements should be specified for all channels except PMCH. Secondly the requirements should be defined for all allowed antenna configuration, i.e. also for 4 antenna ports. This is important from network planning perspective. The 4 Tx antennas configuration would ensure greater coverage provided that the UEs support 4 Tx antennas. However if some UEs only support 2 Tx antennas then the network must be dimensioned for the smaller coverage corresponding to 2 Tx antennas.
Table 1 provides an overview of the proposed combination of different precoding and physical channels for which minimum requirements should be specified. However, as mentioned earlier the requirements related to 4 transmit antenna ports could be defined after completing the work related dual transmit antenna ports [1].  
Table 1: Proposed combinations of different precoding options and physical channels for mandatory demodulation requirements
	Physical channels
	Requirement setting for different precoding options

	
	Single antenna port
	Spatial multiplexing with zero delay CDD
	Spatial multiplexing with large-delay CDD
	Transmit diversity

	
	
	Two antenna ports
	Four antenna ports
	Two antenna ports
	Four antenna ports
	Two antenna ports
	Four antenna ports

	PDSCH
	x
	x
	x
	x
	x
	X
	X

	PBCH
	x
	-
	-
	-
	-
	x
	x

	PMCH
	x
	-
	-
	-
	-
	-
	-

	PCFICH
	x
	-
	-
	-
	-
	x
	x

	PDCCH
	x
	-
	-
	-
	-
	x
	x

	PHICH
	x
	-
	-
	-
	-
	x
	x


3 Combined testing of physical channels
In order to reduce the number of test cases one possibility would be to defined combined requirements where ever possible. By this we mean that realistic power levels and/or coding are used for each channel under test and the requirements for each channel are also tested. This approach would also be more realistic since the UE will have to demodulate several channels simultaneously or in tandem. For instance in order to correctly demodulate PDSCH the UE will have to first decode PCFICH and PDCCH channels. Thus one such possible scenario could be the combination of: 

· PCFICH

· PDCCH

· PDSCH

This method could in principle be used at least for the scenarios where the same precoding option is used for all channels. However, it should be analyzed if the combined approach would lead to the performance comparable to that achievable in individual test. Secondly it should also be analyzed if this methodology does not make the test case unnecessarily complex.  

4 Testing of PBCH

Firstly we agree that requirements (as well as test) need not be repeated for all bandwidth options since PBCH is only in the middle RBs irrespective of bandwidths.

In WCDMA the BCH requirements are specified but it is not tested in RAN5 
due to lack of feedback mechanism in BCH. Thus to perform this test a PBCH specific loopback test mode would be needed. As stated in [1] that it should also be carefully considered whether introducing a test specific loopback is necessary. We agree to avoid complexity as much as possible however we believe PBCH requirement and as well as testing are important especially to ensure that UE is compliant to various necessary precoding options. If the testing of physical layer requirements is found difficult to be performed in RAN5, then one alternative would be to test it in RRM test case. For instance by setting realistic level on PBCH level in RRM test the PBCH decoding could be implicitly tested (e.g. when UE does cell reselection). 
5 Conclusions
In this contribution we have discussed various aspects related to UE demodulation requirements. It has been suggested that UE minimum requirements for physical channels are defined in accordance with all allowed precoding options. It is also indicated that either PBCH requirements should be directly tested in a physical layer test or implicitly in RRM test case.
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�What you may mean is that tests have not been specified by RAN5 because of the lack of feedback mechanisms.





