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Introduction
This contribution shows our view on RS availability on each REG.
Discussion
In case of multiple symbol CORESETs, following combinations are possibility for time domain DMRS availability. We analysed each combination as follows.
Table 1: Time domain precoding and DMRS availability 
	DMRS availability
	Precoding relation
	Merit
	CORESET configurations
	Comment

	Each REG
	Same in time
	To improve channel estimation.
	UE specific CORESET
without interleaving
	This should be supported for frequency localized PDCCH assignment.

	
	
	
	Group specific CORESET
without interleaving 
	No need to support this.

	
	
	
	UE specific CORESET
with interleaving
	No need to support this.

	
	
	
	Group specific CORESET
with interleaving
	This should be supported. 
REGs belongs to the different CCEs uses the same precoder 

	The time first REG only
	Same in time
	To improve the performance of higher coding rate
	UE specific CORESET
without interleaving
	This should be supported for frequency localized PDCCH assignment.

	
	
	
	Group specific CORESET
without interleaving 
	No need to support this.

	
	
	
	UE specific CORESET
with interleaving
	No need to support this.

	
	
	
	Group specific CORESET
with interleaving
	This should be supported. 
REGs belongs to the different CCEs uses the same precoder.

	Each REG
	Different in time
	to have diversity transmission when analogue beam forming is used
	UE specific CORESET
without interleaving
	No need to support this 

	
	
	
	Group specific CORESET
without interleaving 
	No need to support this

	
	
	
	UE specific CORESET
with interleaving
	This should be supported to allow increased diversity order in spatial and frequency

	
	
	
	Group specific CORESET
with interleaving
	This should be supported to allow increased diversity order in spatial and frequency



Based on the above table discussion, we propose following. 
Proposal 1: For multiple symbols CORESET, following cases are supported.
Case 1) DMRS is available in each REG and the same precoding is applied in time for UE specific CORESET without interleaving and group specific CORESET with interleaving.
Case 2) DMRS is available in the first OFDM symbol REG only and the same precoding is applied in time for UE specific CORESET without interleaving and group specific CORESET with interleaving.
Case 3) DMRS is available in each REG and the different precoding is applied in time for UE and group specific CORESET with interleaving.

Multiple symbols CORESET without time domain REG bundling (Case 3) is realized by time first mapping or frequency first mapping is under the discussion [1]. If multiple symbols CORESET without time domain REG bundling is realized by time first mapping, the analysis of above is applied. If multiple symbols CORESET without time domain REG bundling is realized by frequency first mapping, UE specific CORESET without interleaving can be supported but the mapping scheme needs special case that the CCEs for a PDCCH candidate can be located in the same frequency region over times. 
When group common CORESET contains group common PDCCH and group common PDCCH indicate the number of blind detection, group common CORESET may be limited to only 1 symbol.

For the frequency domain, we propose DMRS is available in every REG in order to have regular frequency domain structure in the symbol to have DMRS.
Proposal 2: In frequency domain, DMRS is available in each PRB (REG) in the symbol to have DMRS in a CORESET.

Conclusion
From the discussion, we propose follows
Proposal 1: In time domain, following cases are supported.
1) DMRS is available in each REG and the same precoding is applied. UE specific CORESET without interleaving and group specific CORESET with interleaving.
2) DMRS is available in the first REG only and the same precoding is applied. UE specific CORESET without interleaving and group specific CORESET with interleaving.
3) DMRS is available in each REG and the different precoding is applied. UE and group specific CORESET with interleaving.
Proposal 2: In frequency domain, DMRS is available in each PRB (REG) in the symbol to have DMRS in a CORESET.
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