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1 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, we provide our view and the text proposal for the remaining issues on CSI-RS.

2 Issues
2.1 Power offset between PDCCH and SSB
SSB doesn’t have any power offset indication with other physical channel and reference signal. The feature lead summary report has shown the following figure that the power offset between SSB and PDCCH needs to rely on the “relay” by CSI-RS of using the parameter Pc-SS. However Pc-SS is an optional parameter and as such the power offset between SSB and PDCCH may not be known when Pc-SS is not signalled to the UE.

An issue is raised on whether a new RRC parameter is needed for power offset between SSB and PDCCH. Our view is,
· If the power offset between SSB and PDCCH is so crucial for RLM purpose, the network can actually configure Pc_SS
· The power offset between SSB and PDCCH can be assumed 0 dB if Pc_SS
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Fig. 1, the indirect power offset indication for SSB to PDCCH (from feature lead summary report) 

Proposal 1: There is no need to define RRC parameter for SSB to PDCCH power offset indication. When Pc_SS is not present, assume 0 dB offset between SSB and PDCCH

2.2 CSI-RS sequence mapping
The CSI-RS sequence mapping for density 1 and 3 are agreed in previous meeting. The density=0.5 is still pending for more discussion.
	Agreement:
For the CSI-RS sequence mapping, the working assumption from RAN1 NR Ad Hoc 1801 for density 1 and 3 is confirmed
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A new proposal for density=0.5 is to modify the equation as follows,
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The new proposal for density=0.5 is actually equal to that for density=1 of the original proposal for sequence order (m’). The equations and the corresponding sequence order (m’) in each PRB are shown in TABLE 1 and from Fig. 1 to Fig. 5.

We have the following observations,
· For port number more than 1, it maps two values from the sequence in one PRB. All ports share same sequence values in one PRB
· For density = 3 (for one port only), it maps three values from the sequence in one PRB
· From UE perspective, the sequence order from the new proposal for density=0.5 is not consecutive. For example, the sequence order is m’= 0, 2, 4, 6,…, or m’= 1, 3, 5, 7,.. It means the UE needs to additionally generate the sequence but only half of them are used
· From network perspective, the sequence may be shared for density= 1 and density= 0.5 in each PRB by new proposal. However, it can’t be shared for density= 3. So the sequence sharing may not be the good argument

Based on the above, we propose that,
Proposal 2: For density=0.5 of CSI-RS sequence mapping, adopt the same equation as that for density= 1 and 3


	Case 1: 1 port
density= 0.5 by SS proposal
	[image: ]      Fig. 1a and Fig. 1b

	Case 2: more than 1 port
density = 0.5 by SS proposal
	[image: ]    Fig. 2a and Fig. 2b

	Case 3: 1 port
density = 1 by SS proposal
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	Case 4: more than 1 port
density = 1 by SS proposal
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	Case 5: 1 port
density = 3 by SS proposal
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	Case 6: 1 port
density= 0.5 by E/// proposal
	[image: ]  Fig. 3a and Fig. 3b
Same equation as 1 port density=1 by SS proposal (Case 3) 

	Case 7: more than 1 port
density = 0.5 by E/// proposal
	[image: ] Fig. 4a and Fig. 4b
Same equation as > 1 port density=1 by SS proposal (Case 4) 


TABLE 1, equation for density=0.5 for original and new proposal
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Fig. 1a: 1 port, density=0.5 (SS)       Fig. 1b: 1 port, density=0.5 (SS)         Fig. 2a: > 1 port, density=0.5 (SS)
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 Fig. 2b: > 1 port, density=0.5 (SS)      Fig. 3a: 1 port, density=0.5 (E///)       Fig. 3b: 1 port, density=0.5 (E///)
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Fig. 4a: >1 port, density=0.5 (E///)     Fig. 4b: >1 port, density=0.5 (E///)     Fig. 5: 1 port, density= 3


3 Conclusion

Proposal 1: There is no need to define RRC parameter for SSB to PDCCH power offset indication. When Pc_SS is not present, assume 0 dB offset between SSB and PDCCH

Proposal 2: For density=0.5 of CSI-RS sequence mapping, adopt the same equation as that for density= 1 and 3
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