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1. Introduction

In contribution [1], the problem of so called “orphan” REs was raised. In a nutshell, the problem pertains to the case when the number of REs per OFDM symbol transmitted with SFBC or SFBC-FSTD is not divisible by 2 due to PDSCH rate matching around CSI-RS and possibly around muted REs. It can be noted that the issue exists only for CSI-RS configurations with one or two CSI-RS ports as otherwise the number of REs available for PDSCH in each OFDM symbol is divisible by 2. In case the number of REs per OFDM symbol is odd two effects can be observed: a) one SFBC code will span the whole allocation bandwidth which distorts the code orthogonality; b) one SFBC code will span across 2 OFDM symbols which negatively impacts UE pipeline processing.
Another issue with PDSCH TX diversity transmission rate matched around CSI-RS REs and muted REs is that some RE pairs including one SFBC code might be separated by more than one sub-carrier.

It can be noted that a similar problem of layer mapping for transmit diversity was spotted in Rel-8 [2] when in some subframes the number of REs with SFBC-FSTD transmission is not divisible by 4. In Rel-8, a simple padding solution was used to solve the problem [3].
In this paper, we outline our views on the above problems.
2. Discussion
The following eNB implementation solutions to the above-mentioned problem exist:

· Avoid TX diversity in problematic CSI-RS subframes and use instead a single URS port transmission with standard transparent TX diversity.
· Allocate an even number of PRBs for TX diversity in problematic CSI-RS subframes.
· Configure the 1 or 2 CSI-RS antenna port pattern together with PDSCH muting such that the number of REs per OFDM symbol is ensured to be divisible by 2.

In addition, following standardized solutions could be envisioned:

1. Use single antenna (or e.g. STBC-FSTD) transmission scheme for the unpaired REs [1].
2. Make sure the number of allocated REs per OFDM symbol is even for TX diversity by leaving a maximum of one RE per “odd” OFDM symbol unused in case of TX diversity.
In our view, a standardized solution is needed in order to avoid the need to implement at the UE reception of an SFBC block spanning across OFDM symbols or allocated PRBs. Given that eNB implementation solutions can be used to avoid the problem and the related performance loss in most cases, a standardized solution should be as simple as possible. Solution 1, which uses two transmission schemes for one transport block, would be highly undesirable from the UE processing complexity point of view. So, we suggest that in OFDM symbols with an odd number of allocated PDSCH REs one RE is left unused in case TX diversity is scheduled.
3. Conclusion
In this contribution, we discussed the issues of unpaired SFBC REs in CSI-RS subframes. Based on the discussion in this paper, we conclude that:
· In OFDM symbols with an odd number of allocated PDSCH REs one RE is left unused in case of TX diversity.
· The acceptable frequency separation of an RE pair with one SFBC code should be further studied, unacceptable spans of the orthogonal code can be avoided by eNB implementation.
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