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1 Introduction

In RAN1#50bis the following was agreed for when UE-specific reference symbols are configured for a UE:
· The UE needs to use a maximum of 2 common RS, corresponding to the first two antenna ports 
· Common reference symbols are the phase reference for PDCCH

The following is also agreed:

· The number of antenna ports used for P-BCH is determined by blind decoding of the P-BCH (together with CRC masking with the number of antenna ports)
· The PCFICH/PDCCH/PHICH is transmitted on the same set of antenna ports as the PBCH.

Combining these agreements results in it currently being impossible to configure 4 antenna ports for any UE in the cell if any UE in the same cell is configured with UE-specific RS.

Some alternative ways forward on this issue are identified below:

	
	Number of common antenna ports used

	
	Current
	Alternative 1
	Alternative 2
	Alternative 3

	Description 
	No UEs in cell may use 4 antenna ports for PDSCH if any UE is configured with UE-specific RS
	Keep restrictions for UEs configured with UE-specific RS.

Use 1 bit on MIB to signal presence of 4 common antenna ports if only 2 are used for PBCH.  
	Remove restriction preventing UE-specific-RS UEs from using 4 antenna ports for PBCH and for common PDC/SCH, but keep restriction for UE-specific PDCCH
	Totally remove UE-specific-RS UEs to use 4 antenna ports for PBCH and PDCCH

	PBCH
	Max 2 but structure allows max 4
	Max 2 but structure allows max 4
	Max 4
	Max 4

	Common PDCCH and common PDSCH
	Max 2
	Max 2 for phase ref, but structure allows max 4.
	Max 4
	Max 4

	PDCCH for UEs not configured for UE-specific RS
	Max 2
	Max 4
	Max 4
	Max 4

	PDSCH for UEs not configured for UE-specific RS
	Max 2
	Max 4
	Max 4 
	Max 4

	PDCCH for UEs configured for UE-specific RS
	Max 2
	Max 2 for phase ref, but structure allows max 4.
	Max 2 for phase ref, but structure allows max 4.
	Max 4


\
2 Conclusion

We propose to discuss the above alternatives and agree on a way forward. 
Our preference is for Alternative 1 as the cleanest solution.
































































































