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Introduction
Firstly, the following conclusion was made in NR Ad-Hoc1901 meeting.
	Conclusion
Multiple companies in RAN1 have identified a power imbalance issue due to the some combinations of Rel.15 DMRS and some MIMO precoding matrices
· For example, it may occur for some cases of two symbol DMRS and two or four layer MIMO for a UE 
· Some companies claim this can be avoided by implementation based solutions for PDSCH and PUSCH


[bookmark: _GoBack]Through the active discussion over several meetings, multiple companies have shared the DMRS power imbalance problem that needs to be addressed, but we could not reach a common view on how to address the power imbalance problem. In this contribution, therefore, we suggest an effective solution based on modified OCC (Orthogonal Cover Code) mapping pattern.
Discussion on power imbalance issue
At first, we briefly describe this power imbalance problem. More specifically, when the DMRS ports are multiplexed using time domain OCC, transmission power of the two DMRS OFDM symbols can be different each other. Figure 1 shows this power imbalance problem when four DMRS ports are multiplexed in the same comb, in case of DMRS configuration type 1. When OCC mapping pattern in Figure 1 is used to multiplex port 0, 1, 4, and 5, the average transmission power of each OFDM symbol can be different in the worst case where, for example, the precoding weights of all transmit layers at the n-th transmit antenna are the same.
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[bookmark: _Ref534929669]Figure 1. DMRS transmit power imbalance


To address this power imbalance issue, we propose a modified OCC mapping pattern shown in Figure 2, in which time domain OCC mapping of  and  is alternatively applied. As a result, it ensures peak power randomization over 2 RBs for type 1 and 1 RB for type 2, even in the case where the precoding weights of all transmit layers at the n-th transmit antenna are the same.
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[bookmark: _Ref534929900]Figure 2. An illustrative example of the modified OCC mapping pattern to address power imbalance issue
Proposal 1:
· Rel-16 NR should introduce a modified time domain OCC mapping pattern to address the power imbalance issue.
· 

E.g.,  and  can be alternatively applied shown in Figure 2

Conclusion
In this contribution, we have introduced the DMRS power imbalance issue and suggested a possible solution to address this problem. Our proposal is given as follows:
Proposal 1:
· Rel-16 NR should introduce a modified time domain OCC mapping pattern to address the power imbalance issue.
· 

E.g.,  and  can be alternatively applied shown in Figure 2.
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