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1 Introduction 

DM-RS is user-specific reference signal. The design philosophy of DM-RS OCC mapping for Rank 5~8 mainly considers three aspects [1]: backward compatibility, 2-D orthogonality and peak power randomization. In order to achieve most of these features, two DM-RS OCC mappings are considered. Contributions [1-7] proposed various kinds of mappings and compared advantages and disadvantages of these mappings. However, the allocation of these mapping on frequency domain is not discussed and there may be different interpretations to the OCC mapping on frequency domain. Contributions [8,9] introduced clear allocation based on odd and even RBs although it is cell-specific allocation. DM-RS also needs clear allocation in case of mis-interpretation.
This contribution will discuss user-specific allocation and cell-specific allocation. For user-specific allocation, there are another two different approaches for distributed radio resources.
2 Discussion
Among contributions [1-7], at least two OCC mappings are considered for DM-RS OCC mapping. Besides, there is one OCC mapping and the other one is optimized based this OCC mapping. Fig. 1 shows an example. One the left half applies (forward, reverse, forward) mapping and the right half applies (reverse, forward, reverse) to achieve design criteria, i.e. the right half is designed based on the left half. According to this fact, this section will use the mapping A and the mapping B to refer to these two OCC mappings for the allocation of these two mappings and the mapping B corresponding to the mapping A. Other mapping patterns considered in [1-7] can also be applied.
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Fig. 1: An example of DM RS OCC mapping.
Regarding to the allocation, we will discuss the user-specific and cell-specific allocations and highlight main differences between both concepts.
2.1 User-Specific Allocation
The User-specific mapping will apply mapping A first and come up with mapping B for the allocated resource corresponding to a UE. However, if the resource is distributed, there can be two options.
2.1.1  User-Specific-1 Allocation
User-specific-1 allocation considers the OCC mapping take in turn in frequency domain. Therefore, mapping B may be the first pattern in a contiguous PRB group. Fig. 2 plots an example. UE#0 is allocated PRB#0, 1, 2, n, n+1, N-1, N. PRB#0, 1, 2 are the first contiguous RB group, PRB#n, n-1 are the second contiguous PRB group, and PRB#N-1, N are the third contiguous PRB group. In the second and third groups, the mapping B is the leading OCC mapping.
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Fig. 2: User-Specific-1 Allocation.
2.1.2  User-Specific-2 Allocation
User-specific-2 allocation considers the OCC mapping take in turn in each of the contiguous PRB groups and mapping A is allocated first. Therefore, mapping A is the first pattern in a contiguous PRB group. Fig. 3 plots an example. UE#0 is allocated RB#0, 1, 2, n, n+1, N-1, N. RB#0, 1, 2 are the first contiguous PRB group, PRB#n, n-1 are the second contiguous PRB group, and PRB#N-1, N are the third contiguous PRB group. In these groups, the mapping A is the leading OCC mapping.

This approach may depart from the design criteria of OCC mapping. It occurs when partial PRBs are used for transmission. For example: only even-numbered PRBs are allocated to a UE and the OCC mapping for this UE in all allocated PRBs is the same.
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Fig. 3: User-Specific-2 Allocation.
2.2 Cell-Specific Allocation
The allocation scheme can be irrelevant to UEs and only depends on the ordinal number of PRB. This approach is simple and intuitive and named cell-specific allocation. Therefore, mapping B may be the leading OCC mapping. Fig. 4 plots an example. UE#0 is allocated PRB#0, 1, n, N-1, where n is odd and N-1 is even. Then mapping B is applied to PRB#n and mapping A is applied to PRB#N-1.
Cell-specific allocation may depart from the design criteria of OCC mapping although it is simple and intuitive. It occurs when not all of PRBs are used for transmission. For example: only even-numbered PRBs are allocated to a UE and the OCC mapping for this UE in all allocated PRBs is the same.
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Fig. 4: Cell-Specific Allocation.
3
Conclusions
This contribution would like to clarify OCC mapping and describes three possible OCC mapping allocations: user-specific-1, user-specific-2 and cell-specific. Since DM-RS is user-specific design concept, user-specific-1 and user-specific-2 are preferred. If we consider a simple design, cell-specific would be a better candidate but the mapping B might be the leading OCC mapping making a little difference to current OCC mapping. For these three allocations, cell-specific allocation and user-specific-2 allocation may depart from the design criteria: power randomization property.
Proposal: Either cell-specific or user-specific-1 or user-specific-2 allocation is used.
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