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1
Introduction
RAN4#70bis agreed the following way forward on demodulation performance and CRS requirements [1]:
· Low priority for eICIC/FeICIC, CoMP, Type A receiver, CA and MBSFN demodulation performance and CSI requirements with 1-Rx and TBS limitation;

· Focus on 1Tx and 2Tx for demodulation performance and CSI requirements

· Specify PDSCH demodulation requirements
· Transmission modes: FFS (wait for RAN1 decision)

· How to specify PDCCH/PCFICH, PHICH, PBCH, EPDCCH demodulation performance requirements need more study in the future meeting;

· Specify CSI reporting requirements.

RAN1#76bis reached the following agreements which has impact on RAN4 demodulation performance requirements [2]:

· For broadcast traffic, there is no explicit restriction on the resource allocation size (number of PRBs).

· For unicast traffic, there is implicit restriction on the resource allocation size (number of PRBs) due to the max TBS limitation (1000 bits).

· It was shown by one company that if eNB knows a Category 0 UE with 1 RX antenna, e.g. during Paging and/or RAR, it helps increase random access response capacity. However, RAN1 has not concluded the study on whether or not it is beneficial for the eNB to know a Category 0 UE with 1 RX antenna, e.g. during Paging and/or RAR. RAN1 will further discuss it in RAN1#77 and will inform RAN1’s updates on this issue, if any, to RAN2 accordingly.

· Note: the 1000-bit limitation also applies to PUSCH

This contribution is the update of our previous paper [3] based on the agreements above. 
2
Discussion
2.1
Impact on demodulation performance requirements
Because of the no explicit resource block restriction decided by RAN1, the low complexity UE features affecting the UE demodulation performance are (1) single Rx antenna, (2) maximum 1000 bits of TBS, (3) maximum 2216 bits of TBS referenced by SI-RNTI, P-RNTI, and RA-RNTI, and (4) half-duplex FDD supporting. 

Since RAN1 and RAN2 are still discussing a lot of important open issues such as the maximum number of HARQ processes, supporting transmission modes, EDPCCH supporting, half-duplex FDD operation, and so on, our proposal is to wait for RAN1/RAN2 conclusion. However we summarize the current view on the UE demodulation performance specification impact based on the latest decision. 
2.1.1
Low complexity UE demodulation performance requirements
The table below summarizes the impact for UE demodulation performance requirement according to the latest RAN1/RAN2 agreement. 
	Section number
	Section
	Possible updates

	8.2
	PDSCH (Cell-Specific Reference Symbols)
	· Add new section half-duplex FDD. 
· Add new section “Low complexity UE performance requirement” based on maximum 1000 bits of TBS and 1 Rx antenna reception. 
· Applicable transmission modes – depending on RAN1 decision

	8.3
	PDSCH (User-Specific Reference Symbols)
	· Add new section half-duplex FDD. 

· Add new section “Low complexity UE performance requirement” based on maximum 1000 bits of TBS and 1 Rx antenna reception. 
· Applicable transmission modes – depending on RAN1 decision

	8.4
	PDCCH/PCFICH
	· Add new section half-duplex FDD.
· Add new section “Low complexity UE performance requirements” based on 1 Rx antenna reception
· Prioritize single antenna port and 2 Tx antenna port. 

	8.5
	PHICH
	· Add new section half-duplex FDD.
· Add new section “Low complexity UE performance requirements” based on 1 Rx antenna reception
· Prioritize single antenna port and 2 Tx antenna port.

	8.6
	PBCH
	· Add new section half-duplex FDD.
· Add new section “Low complexity UE performance requirements” based on 1 Rx antenna reception
· Prioritize single antenna port and 2 Tx antenna port.

	8.7
	Sustained downlink data provided by lower layers (SDR)
	We propose to exclude the SDR requirement because we think such a low complexity UE handles mainly the burst traffic. 

	8.8
	EDPCCH
	Depending on RAN1 decision whether or not EDPCCH is supported.

· Add new section half-duplex FDD.
· Add new section “Low complexity UE performance requirements” based on 1 Rx antenna reception


2.1.2
Low complexity UE CSI reporting requirement
The table below summarizes the impact for CSR reporting requirement according to the latest RAN1/RAN2 agreement.
	Section number
	Section
	Possible updates

	9.2
	CQI reporting definition under AWGN conditions
	· Add new section half-duplex FDD.
· Add new section “Low complexity UE performance requirements” based on maximum 1000 bits of TBS and 1 Rx antenna reception
· FFS for reporting modes
· Applicable transmission modes – depending on RAN1 decision.

	9.3
	CQI reporting under fading conditions
	· Add new section half-duplex FDD.
· Add new section “Low complexity UE performance requirements” based on maximum 1000 bits of TBS and 1 Rx antenna reception
· FFS for reporting modes
· Applicable transmission modes – depending on RAN1 decision.

	9.4
	Reporting of Precoding Matrix Indicator (PMI)
	· Add new section half-duplex FDD.
· Add new section “Low complexity UE performance requirements” based on maximum 1000 bits of TBS and 1 Rx antenna reception
· FFS for reporting modes
· Applicable transmission modes – depending on RAN1 decision.


2.1.4
Impacts on Annex
	Section number
	Section
	Possible updates

	A.3
	DL reference measurement channels
	· Add half-duplex FDD subframe scheduling
· Add new reference measurement channels for low complexity UE.

· PDSCH supporting maximum 1000 bits of TBS

· PDCCH/PCFICH for narrower bandwidth
· PHICH for narrower bandwidth
· FFS for Sustained downlink data rate provided by lower layers 
· EDPCCH for narrower bandwidth (Depending on RAN1 decision)

	A.4
	CSI reference measurement channels
	· Specify new CQI tables supporting maximum 1000 bits of TBS

	B.1
	Static propagation condition
	· Define 1 Rx antenna propagation model.

	B.2
	Multi-path fading propagation condition
	· Define 1 Rx antenna propagation model.


3
Conclusions

We have shown the analysis of the UE demodulation performance specification impact according to the latest low complexity UE decision. We would like to consider our impact analysis for the further discussion in RAN4.
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