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1. Introduction
In 3GPP RAN #67 meeting, a new study item (SI) on Downlink Multiuser Superposition Transmission for LTE was approved for Release 13 [1].  In last RAN1 meeting, following agreements on evaluation methodology are made.
· For the evaluation of multiuser superposition transmission, the following cases are at least studied

· Transmissions to superposed UEs use the same transmission scheme 

· FFS: mixed transmission scheme cases

· The same precoder for the superposed UEs is considered.

· The case when rank1 precoder vector for UE1 is v1,1 and rank2 precoder matrix for UE2 is [v2,1 v2,2] and  v1,1 = v2,1  is also considered as the same precoder case.

· Although this does not preclude different precoder case, companies should provide detailed assumption for different precoder case, e.g., availability of the other UE’s precoder information and receiver assumptions, etc.

This contribution discusses the transmission schemes in real LTE network, and then gives our considerations on mixed transmission scheme cases.
2. Discussion on mixed transmission scheme
In MUST SI, the objective “Investigate the potential gain of schemes enabling the simultaneous transmission of more than one layer of data for more than one UE without time, frequency and spatial layer separation” implies the superposed users have to be pathloss differentiation. Thus, cell center and cell edge users are usually paired in MUST. However, it should be noted that different transmission schemes are usually adopted for cell edge and cell center users usually..
For 2Tx and 8Tx systems, TM3 and TM8 are the most favorite transmission modes and the corresponding transmission schemes are listed as follow.
· 2Tx (TM3)
· Large delay CDD
· Transmit diversity
· 8Tx (TM3/TM8)
· Dual layer (including single layer transmission)
· Large delay CDD
· Transmit diversity
It is arguable which TM is best suited for 2Tx system, namely TM3 or TM4 is used. As far as we know, TM4 does not exhibit performance gain over TM3 for 2Tx system, because the number of antenna is too limited, i.e., no beamforming gain for cell edge and same multiplexing gain for cell center. Moreover, TM3 is more robust in high mobility case. As far as we know, the best suitable and commercially used TM in 2Tx system is TM3 but not TM4. We also encourage other operators to check the real deployment for 2Tx system.

Using TM3 in 2Tx system, the single layer transmission for TM3 adopts transmit diversity transmission scheme, while more than one layer transmission for TM3 adopts large delay CDD transmission scheme. As we known, cell center users can usually support more than one layer transmission, and cell edge users usually support one layer transmission. If two TM3 UEs, one of which is in cell center and another is in cell edge, are paired together in MUST, the transmission schemes of these two UEs are likely different with each other, namely TxD and large delay CDD users are paired together.
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Fig. 1 Illustration of different transmission schemes in 2Tx system
In CMCC’s commercial LTE network, 8Tx with TM3 and TM8 adaptive transmission is implemented, where large delay CDD is usually adopted by cell center users, TM8 dual layer is usually adopted by users in the middle area, transmit diversity and TM8 single layer is usually adopted by cell edge users.  The rationale is that cell edge user can enjoy the beamforming gain due to 8Tx, and high mobility cell edge user can be based on TxD. Eventually the cell center user is two layer transmission, while large delay CDD is used in more cell center due to smaller RS overhead (i.e., higher peak rate).

It should be noted that TxD and large delay CDD transmission in 8Tx system is based on 2 CRS port, where the 2 CRS port is virtualized from 8Tx antenna. On that sense, the CRS based transmission schemes are the same for 2 Tx and 8Tx systems.
Similar to 2Tx system, in 8 Tx system, if cell center user and cell edge user are paired together, mixed transmission schemes such as large delay CDD and transmit diversity/TM8 single layer will be paired.
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Fig. 2. Illustration of different transmission schemes in 8Tx system
In a word, there are usually more than one transmission scheme used in real network, which is especially true for cell center user and cell edge user. Thus, the observation and proposal are made below.
Observation. In real network, in most cases the cell edge and cell center UEs use different transmission schemes. The following two cases are most typical cases:

· Cell center: large delay CDD and cell edge: transmit diversity (for both 2Tx and 8Tx)

· Cell center: large delay CDD and cell edge: single layer beamforming (mainly for 8Tx)

It is fully understood that there will be more effort in implementing multiple transmission schemes in system level platform. However, the standardization is aimed to design features to be used in real world. It is rather clear that different transmission schemes are used for cell edge and cell center users. Without considering deployment in real world, all design effort would be in vain at the end. Therefore, the proposal is: 
Proposal. RAN1 should carefully consider the tradeoff between MUST evaluation effort and the possibility to use MUST in real world. The above two mixed transmission scheme cases are recommended to be considered.
3. Conclusion
This contribution discusses the transmission schemes in real LTE network, and then gives our considerations on mixed transmission scheme cases. The observation and proposal are made below.
Observation. In real network, in most cases the cell edge and cell center UEs use different transmission schemes. The following two cases are most typical cases:

· Cell center: large delay CDD and cell edge: transmit diversity (for both 2Tx and 8Tx)

· Cell center: large delay CDD and cell edge: single layer beamforming (mainly for 8Tx)

Proposal. RAN1 should carefully consider the tradeoff between MUST evaluation effort and the possibility to use MUST in real world. The above two mixed transmission scheme cases are recommended to be considered.
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