
3GPP TSG RAN WG1 Meeting #80

R1-150100
Athens, Greece, 9th – 13th February 2015
Source:
CATT
Title:
CFI for Rel-13 low complexity UEs
Agenda Item:
7.2.1.3
Document for:
Discussion/Decision
1 Introduction
In RAN1#79bis meeting, the following agreements were reached regarding CFI for Rel-13 low complexity UEs.
Agreement:
· Legacy PCFICH, PDCCH and PHICH are not received by Rel-13 low complexity UEs at least for system BW>1.4MHz

· CFI where the UE can start control/data reception is provided by one of following alternatives

· Alt. 1: Signaling in MIB

· Alt. 2: Signaling in SIB

· CFI is a fixed value predefined in the specification at least for PDSCH for at least part of system informations

· Alt. 3: Fixed in a specification for all subframes

· Note: RAN1 will conclude it among above 3 alternatives in RAN1 #80 meeting
In this contribution, we compare the alternatives and give our proposal on CFI for Rel-13 low complexity UEs.
2 Discussion

It was agreed to conclude CFI derivation for Rel-13 low complexity UEs among the following three alternatives.
· Alt. 1: Signaling in MIB

· Alt. 2: Signaling in SIB

· CFI is a fixed value predefined in the specification at least for PDSCH for at least part of system informations

· Alt. 3: Fixed in a specification for all subframes

Furthermore, it was proposed in [1] that for each of the scenario in Table 6.7-1 of TS36.211, the fixed CFI value corresponds to the maximum number of OFDM symbols used for PDCCH.
Table 6.7-1 in 36.211: Number of OFDM symbols used for PDCCH
	Subframe
	Number of OFDM symbols for PDCCH when 
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	Number of OFDM symbols for PDCCH when 
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	Subframe 1 and 6 for frame structure type 2
	1, 2
	2

	MBSFN subframes on a carrier supporting PDSCH, configured with 1 or 2 cell-specific antenna ports
	1, 2
	2

	MBSFN subframes on a carrier supporting PDSCH, configured with 4 cell-specific antenna ports
	2
	2

	Subframes on a carrier not supporting PDSCH
	0
	0

	Non-MBSFN subframes (except subframe 6 for frame structure type 2) configured with positioning reference signals
	1, 2, 3
	2, 3

	All other cases
	1, 2, 3
	2, 3, 4


For Alt.1 and Alt. 2, the CFI is semi-static for Rel-13 low complexity UEs which is signaled in higher layer signaling. For Alt. 3, the CFI is fixed in the specification for Rel-13 low complexity UEs. 
It is obvious that Alt. 3 is the simplest and gives the network full flexibility to choose legacy control region size in each subframe while Alt.1 and Alt.2 would limit the legacy control region size which cannot exceed the signaled CFI size in MIB or SIB. 

When the CFI changes especially when the CFI increases, the network needs to change MIB or SIB content and notify UE which would increase resource overhead and UE power consumption. In addition, the Rel-13 low complexity UE cannot be scheduled during this time.

Therefore, it is preferred to adopt Alt. 3 for CFI derivation for Rel-13 low complexity UE. To be more specific, CFI for Rel-13 low complexity UE corresponds to the maximum number of OFDM symbols used for PDCCH for each of the scenarios in Table 6.7-1 of TS36.211

Proposal 1: CFI where the UE can start control/data reception is fixed in a specification where CFI is the maximum number of OFDM symbols used for PDCCH for each of the scenarios in Table 6.7-1 of TS36.211.
Furthermore, it is noted that the maximum number of OFDM symbols is different for MBSFN subframe and non-MBSFN subframe. Currently MBSFN subframes are configured in SIB2. Assuming MBSFN subframe configuration would be signaled in new SIB for Rel-13 low complexity UE, it needs to be considered how UE assume whether a subframe is MBSFN or non-MBSFN subframe before getting the MBSFN subframe configuration. Following the principle of not impacting legacy control region size, it is straightforward to assume that a subframe is a non-MBSFN subframe before getting the MBSFN subframe configuration.
Proposal 2: UE assumes that a subframe is non-MBSFN subframe before getting the MBSFN subframe configuration.
In order to alleviate the potential resource waste when legacy control region size is small, it can be considered to signal CFI in DCI for Rel-13 low complexity UEs. Then additional symbol(s) can be utilized for PDSCH for Rel-13 low complexity UE without impacting legacy UE.
Proposal 3: Consider to inform CFI in DCI for Rel-13 low complexity UE.

3 Conclusions

In this contribution, we discuss the alternatives for CFI derivation for Rel-13 low complexity UE with the following proposals.
Proposal 1: CFI where the UE can start control/data reception is fixed in a specification where CFI is the maximum number of OFDM symbols used for PDCCH for each of the scenarios in Table 6.7-1 of TS36.211.
Proposal 2: UE assumes that a subframe is non-MBSFN subframe before getting the MBSFN subframe configuration.

Proposal 3: Consider to inform CFI in DCI for Rel-13 low complexity UE.
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