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1. Introduction
The way forward for the downlink control channel requirement scenarios has been discussed in RAN4#46 ‎[1]. Furthermore, the simulation parameters for the first SIMO alignment simulations have been agreed in RAN4 reflector ‎[2].
The purpose of this contribution is to initiate discussion about additional requirement scenarios for PDCCH/PCFICH, i.e. whether they are needed or not. In addition, the common assumptions and the parameters for the agreed SIMO setup are summarized for convenience.
2. Common assumptions
The simulation assumptions that could be common for all PHICH requirement scenarios are summarized in the following: 
· Practical and realisable channel and noise estimation realisation with no a-priori knowledge of CSI
· LTE channel codec assumptions (tail biting convolutional code with constraint length 7) 
· AWGN results with no interference

· TX EVM of 6% to be included in simulations

· The minimum simulation length is 1000 frames (10,000 sub-frames)
· Ten subframes per radio frame
· Normal cyclic prefix

· [The impact of the blind decoding is not taken into account in the simulations] (sensibility to be checked)

· The PCFICH decoding errors are implicitly taken into account in the simulations (PCFICH error implies PDCCH error)
· The power of the PCFICH is set equal to the power of the PDCCH (no boosting of PDCCH or PCFICH)

· The impact of the PHICH is taken into account in the simulations, assuming 1 PHICH group and a normal PHICH duration

· Two OFDM symbols are reserved for control

· [The performance is given as SNR required for PDCCH BLER = 1%] (to be confirmed after alignment simulations)
· The PDCCH BLER is defined as the miss detection rate of the downlink scheduling grant
3. Requirement scenario for the SIMO case
The assumptions below are based on the RAN4 reflector agreements on alignment simulations ‎[2]. It is proposed that the following parameter set is adopted as a working assumption for the actual PDCCH/PCFICH SIMO requirement scenario: 
	Antenna configuration
	Channel bandwidth
	Channel model
	Antenna correlation
	Aggregation

level
	DCI payload 

(w/o CRC)
	CRC length
	CCE size

	SIMO
	10 MHz
	ETU70
	Low
	8 CCE
	Format 1 (31 bits)
	16 bits
	36 RE


It should be noted that the assumptions for aggregation level, DCI payload, and CCE size may need to be updated according to possible changes in RAN1 specifications.
4. Additional PDCCH/PCFICH requirement scenarios
As a general guideline, the number of requirement scenarios should be kept as low as possible however ensuring that all relevant aspects are covered. The need for additional PDCCH/PCFICH requirement scenarios in relation of relevant features is considered in the following.
The basic question is whether there is a need for two and four TX antenna scenarios in addition to the basic SIMO scenario. As the correct operation of the TX diversity is verified through the PDSCH requirement scenarios, it is questionable whether it needs to be re-tested as part of the PDCCH/PCFICH scenarios. 
However, if a strong need for multi-antenna PDCCH/PCFICH requirement scenarios will be identified by companies, the following aspects could be considered as part of those scenarios:
a) Additional aggregation levels
The flexible CCE aggregation structure enables code rates approximately between 1/10 and unity.  For example, some high rate option (1 or 2 CCE) could be tested in addition to the 8 CCE option. One aspect here, raised by Motorola, is that the 8CCE aggregation level is quite infrequent and that the 1CCE and 2CCE levels are likely to occur more often in practice. However, it is still somewhat questionable whether testing a higher code rate would bring any extra information on the UE decoding performance.
b) Additional DCI formats
There are three DCI formats (0/1A and 2) in addition to the Format 1. However, as the only performance impact is the changed code rate, there is probably no strong reason to test the other formats unless some additional test cases are specified (e.g. additional antenna cases). One issue regarding to the formats 0/1A and 2 is that there are still quite a few open issues in the definition of the DCI payload fields, hence meaning that the simulations might need to be repeated according to the RAN1 decisions.
c) Additional channel bandwidths
The PDCCH quadruplets are mapped in a distributed manner to the frequency domain. Therefore, there are probably no significant differences between the highest channel bandwidth options in terms of the frequency diversity. For the lowest bandwidth options, the frequency diversity gain will be more limited, especially in the case of the EPA channel. Henceforth, the lowest channel bandwidth (1.4 MHz) could be included as a worst-case frequency diversity setup, in case other antenna configurations will be tested.
d) Additional antenna correlations

The medium correlation could be tested as part of the additional antenna scenarios (if specified).

5. Conclusions

In this contribution, a possible framework for the PDCCH/PCFICH test scenarios has been presented. It is proposed that the setup given in section 3 will be used as a basis for the SIMO requirement scenario. No strong reasons for additional (multi-antenna) requirement scenarios have been identified, but some alternatives have been considered in case there is a strong preference for multi-antenna configurations among other companies.
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