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Introduction
[bookmark: _GoBack]The higher layer signalling overhead related to the configuration of the non-PMI-PortIndication is discussed in this paper from RAN1 perspective. We investigate if this can be further limited with minor specification effort.
Details in port indication
Currently, in higher layer signalling each signalled port for each rank may be selected freely. Assuming number of CSI-RS antenna ports Np and rank up to R, for example, for Np=4 AP CSI-RS assuming rank r = 2, we have the following combinations: {0,1},{0,2},{0,3},{1,2},{1,3}{2,3},{1,0},{2,0},{3,0},{2,1},{3,1},{3,2}. The signalling structure has space reserved for incorrect signalling of same ports e.g. {0,0}. Such a flexibility is not needed. In the following, two alternatives are discussed as possible simplification from RAN1 perspective.
One of the RAN1 related options is to limit the AP numbers in increasing order to simplify port mapping and exclude signalling of impossible port combinations. For example, in the above case, only following combinations would be allowed: {0,1},{0,2},{0,3},{1,2},{1,3},{2,3}. This change would facilitate reduction of higher layer signalling up to the level shown in Table 1. 
Achievable port map size is calculated in Table 1 but in order not to overly complicate the higher layer signalling, even a simple approach can save some overhead. At least port map for full rank does not need to be signalled anymore reducing 8 port overhead from 36 to 28 port indices.
Alternative 1: Add a condition that the UE may assume that port indices are in an ascending order in the port map for all layers.
In the above solution, an assumption needs to be made on the codeword-to-layer mapping. It could be assumed that codeword 0 is mapped to first Ncw0,r layers due to the assumed ascending order. If this limitation is too restrictive in the 8 port CSI-RS case, the condition of ascending port indices may be relaxed to cover each codeword individually. Possible signalling reduction is summarized in Table 1 where it is assumed that one signalling field covers the port selection for the rank r transmission.  An illustration is show in Figure 1 where for example codeword 0 is allocated ports {1,6} but allocation {6,1} is not possible. Although the restriction of ascending order is introduced, it should have no impact on CSI calculation because CQI is computed in a per CW basis.
Alternative 2: Add a condition that the UE may assume that port indices are in ascending order in the port map for each codeword.
Considering the two alternatives and potential saving in higher layer signalling, the alternative 2 provides significant overhead saving with no harm on CQI quality while still supporting use cases for the scheme. The related TP to 38.214 [2] can be found below.
Proposal: UE assumes that port indices are in an ascending order for each CW in the non-PMI-PortIndication port map.
[bookmark: _Ref528235814]Table 1. Example calculation of port map information size.
	
	Current specification
	Ports in ascending order
With/without CW map

	Rank 1
	Np
	Np

	Rank 2
	{ Np, Np } = (Np)2
	For example for Np = 4, allow only {0,1},{0,2},{0,3},{1,2},{1,3}{2,3}


	Rank 3
	{ Np, Np, Np } = (Np)3
	

	Rank R
	(Np)R
	Port map:
	

	
	
	CW map:
	


	Total possible signalling bits
	
	Port map:
	

	
	
	CW map:
	

	
	
	

	Example Np=8 and R=8
	 bits
	Port map:
	35 bits

	
	
	Port and CW map:
	 
= 35 + 22 = 57 bits



[image: ]
[bookmark: _Ref528670330]Figure 1. Port mapping example assuming ascending antenna port indices for each codeword.

	-------------------------------- Begin of text proposal Section 5.2.1.4.2 of 38.214 ---------------------------------
< Unchanged part omitted >
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI', 




-	if the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The configured higher layer parameter non-PMI-PortIndication contains a sequence  of port indices, where  are the CSI-RS port indices associated with rank ν and  where is the number of ports in the CSI-RS resource. The UE shall assume that port indices associated with rank ν are in ascending order for each codeword. The UE shall only report RI corresponding to the configured fields of PortIndexFor8Ranks.



-	if the UE is not configured with higher layer parameter non-PMI-PortIndication, the UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices  are associated with ranks  where  is the number of ports in the CSI-RS resource.

-	When calculating the CQI for a rank, the UE shall use the ports indicated for that rank for the selected CSI-RS resource. The precoder for the indicated ports shall be assumed to be the identity matrix scaled by .
-------------------------------- End of text proposal Section 5.2.1.4.2 of 38.214 -----------------------------------



Conclusion
This contribution provides our views on reducing overhead for port-indication for non-PMI CSI feedback. We have the following proposal:
Proposal: UE assumes that port indices are in an ascending order for each CW in the non-PMI-PortIndication port map.
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