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Introduction
From RAN1#94-bis meeting, it has been reported that different RE mapping patterns across PRBs within a EPDCCH PRB set can be configured for a UE via CSI-RS with density less than one and thus UE/eNB’s understanding on the value of  may be ambiguous. The following options had been proposed to address the issue above:
· Option #1 [1]: The UE does not expect to be configured with different values of  across the configured EPDCCH PRBs when CSI-RS with density less than one configured.
· Option #2 [2]: The UE determines the smallest  value among all EPDCCH PRBs of the EPDCCH set(s).
· Option #3 [3]: The UE determines the  by using the lowest indexed PRB in set .
· Option #4 : The UE determines the average  value among all EPDCCH PRBs of the EPDCCH set(s).
This contribution provides Samsung’s views on each alternatives.
Discussions
Although various aspects including possible aggregation level, configuration flexibility on CSI-RS, etc., can be taken into account, it is extremely complex to have an optimum solution to address all the issues [2], [3]. However,	cognition of legacy (before Rel-14) UEs on CSI-RS with density less than one, which is already supported by eNB implementation, may give us a clue to have simple solution on this issue. Since there is no way to inform the exact RE pattern of CSI-RS with density less than one to legacy UEs, eNB should select either of the following alternatives to handle PDSCH RE rate matching as well as that for EPDCCH; 1) eNB can align CSI-RS resource configuration and PRB offset so the RE pattern of CSI-RS with density less than one can be well matched with that for legacy CSI-RS, i.e. CSI-RS with density one or 2) eNB can configure ZP CSI-RS to cover the RE pattern of CSI-RS with density less than one. Since the second alternative may not work for all the cases due to the lack of signalling capability, the first one would be common configuration where legacy (before Rel-14) UEs and new (Rel-14 and after) UEs coexist. Given that the two alternatives above can resolve the EPDCCH RE mapping already, it seems that the only remaining part is to avoid unintended additional UE implementation without any performance gain. Table 1 shows pros and cons of each options based on the understanding above.
[bookmark: _Ref525182]Table 1. Pros and cons of alternatives for clarification on EPDCCH RE mapping 
for CSI-RS with density less than one
	
	Description
	Pros
	Cons

	Option #1
	The UE does not expect to be configured with different values of  across the configured EPDCCH PRBs when CSI-RS with density less than one configured.
	Simplest UE implementation (no change).
Well-aligned with common configuration of CSI-RS with density less than one.
	Potential restriction on configuration of CSI-RS with density less than one, which can be overlapped with EPDCCH PRBs.

	Option #2
	The UE determines the smallest  value among all EPDCCH PRBs of the EPDCCH set(s).
	Moderate UE implementation.
Flexible configuration of CSI-RS with density less than one, which can be overlapped with EPDCCH PRBs.
	A number of REs in the PRBs without CSI-RS can be wasted.

	Option #3
	The UE determines the  by using the lowest indexed PRB in set .
	No clear benefits.
	UE behaviour when the number(s) of available REs in some PRBs are smaller than the determined .

	Option #4
	The UE determines the average  value among all EPDCCH PRBs of the EPDCCH set(s).
	No clear benefits.
	UE behaviour when the number(s) of available REs in some PRBs are smaller than the determined .



Based on the discussions above, our preference is option #1, which can be captured in the specification or chairman’s notes by one of the followings:
· Option #1-1: The UE does not expect to be configured with different values of  across the configured EPDCCH PRBs when CSI-RS with density less than one configured.
· Option #1-2: eNB can align CSI-RS configuration and EPDCCH PRB set configuration to prevent ambiguous  occurs when CSI-RS with density less than one configured.
· Option #1-3: UE is not expected to decode EPDCCH if  is ambiguous.
· Option #1-4: For EPDCCH PRBs, CSI-RS density is assumed as 1.
A draft CR based on the option #1-1 is provided by [4].
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Conclusions
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In this contribution, Samsung’s view on remaining issues on EPDCCH rate matching for CSI-RS with density less than one is presented. Consequently, the following proposal is made:
Proposal: Confirm that the same value of  is used across the configured EPDCCH PRBs when CSI-RS with density less than one configured. 
· FFS, whether to capture this in the specification or not.
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