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1 Introduction
SORTD resource allocation for PDSCH with dynamic scheduling in the case of no carrier aggregation was discussed at RAN1#59bis [1] and the status is
· First resource for the first antenna port is linked to the first CCE, including single CCE case (same as in Rel-8) 
· Continue discussion on alternatives including the followings for the second resource 

· Alt1: SORTD is always ON if configured 

· Alt2: SORTD when two or more CCEs, fallback to single antenna port (or transparent TXD) when one CCE

In this contribution, these two alternatives on the second resource allocation are further discussed according to the identified points in [1], and to summarize the discussion, we propose that
· When the PDCCH consists of two or more CCEs, the second resource used for SORTD is taken from one of the resources reserved by these CCEs

·  When the PDCCH consists of a single CCE, single antenna port mode is used
2 Discussion on the second resource allocation
For the two alternatives above, it is our understanding although no formal RAN1 decision has been taken, that the second resource is implicitly linked to a CCE relative to the first CCE in the case a PDCCH have two or more CCEs, and the open issue  is how to handle the case when there is only one CCE used for the PDCCH carrying the DL grant. 
For Alt1, the second resource is obtained by e.g.
· Scheduling restriction: At least two CCEs need to be allocated for PDCCH, or 
· Scheduling restriction: In case of a single CCE, the next PDCCH in the subsequent CCE is ensured not to carry a DL grant (hence the A/N resource reserved by this PDCCH is unused), or

· Semi-static control signalling: The second orthogonal resource is semi-statically reserved

The advantage of Alt1 is that transmit diversity gain can be always achieved but the drawback are scheduler restrictions for the two first cases and PDCCH resource waste in the last one. Specifying a PDCCH CCE allocation restriction on scheduler is not desirable. 
For Alt2, SORTD is switched to single antenna port transmission when the PDCCH is transmitted using only one CCE, which occurs at a low path loss/high SINR. The mode switching is implicitly known by eNB through the CCE allocation. The drawback is that transmit diversity is not obtained when the CCE number is one, but since UL and DL  pathloss is highly correlated, a UE that use a single CCE for PDCCH have with high probability a low path loss and have less need for transmit diversity of its ACK/NACK transmission.
We will now further discuss some concerns that have been raised regarding Alternative 2. In [1], it states that the mode switching (Alt 2) impacts on eNB receiver implementation to detect the used transmission mode, e.g. eNB needs to implement two A/N/DTX detection thresholds corresponding to SORTD and single antenna port transmission. However, these detection thresholds are needed anyway (also if Alt.1 is adopted) since both the single antenna port mode and SORTD has been agreed for Rel-10 PUCCH 1/1a/1b [2]. Hence, in order to support this function, the receivers corresponding to both modes will be implemented in Rel-10 eNB and as discussed above, the used mode is known and the switching between these two modes does not impact on eNB receiver implementation. Even if performance fluctuates when a UE switch between single antenna and SORTD mode, the worst case performance, obtained in the single antenna port mode case, is the same as Rel.8 performance. 
Another concern [1] for Alt2 is the impact on UE complexity for confirming CCE aggregation level. Normally UE will know the number of CCEs a PDCCH spans after correct detection of the PDCCH, and then SORTD or single antenna port mode will be decided for reporting A/N depending on the detected number of CCEs. Hence, the confirmation of CCE aggregation level is not needed at all. 
According to the above discussion, it can be observed that Alt 1 has the problem of scheduler restriction and resource waste, therefore Alt2 is preferred and the following is proposed for the second resource allocation, 
· When the PDCCH consists of two or more CCEs, the second resource used for SORTD is taken from one of the resources reserved by these CCEs
·  When the PDCCH consists of a single CCE single antenna port mode is used
3 Conclusion
In this document, the two alternatives from the last meeting on the second resource allocation in the case of dynamic PDSCH are discussed, and Alt2 is supported, i.e. 
· When the PDCCH consists of two or more CCEs, the second resource used for SORTD is taken from one of the resources reserved by these CCEs

·  When the PDCCH consists of a single CCE, single antenna port mode is used
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