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1 Introduction
For the precoding MIMO transmission, UE reports the related PMI and rank precoding information to eNB, and eNB also needs to indicate the PMI and rank back to the UE through downlink signaling to avoid the instance that eNB selects a different PMI/rank with UE feedback. In this contribution we propose to use a uniform downlink signaling format to indicate the precoding information for supporting both SU- and MU-MIMO transmission. 
2 Downlink Signaling of Precoding Information
In general, the additional PMI and rank downlink indication is required when the eNB detecting the UE feedback errors or eNB overriding the UE feedback. The downlink indication needs to inform UE whether the eNB use the UE reported PMI/rank [1] [2] and the new selected PMI/rank by eNB [3] when there are errors in UE feedback or the eNB overriding the UE feedback. 
Furthermore, for supporting of the DL MU-MIMO, some contributions [4] [5] suggest to signaling of the interfering vector(s) to the scheduled UE for improving the reception performance with MMSE receiver. Considering the signaling overhead, explicit signaling of the interfering vector(s) will introduce significant overhead, and therefore we propose to use the implicit format for providing the UE with the interfering vector information. 
In order to design uniform DL signaling for both SU-MIMO and MU-MIMO, we consider use the following signaling format and bit field definition to indicate downlink precoding information.
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Figure 1 Preocidng information signaling for SU-MIMO

For SU-MIMO, the first two bits in area a denote the number of rank.
The third and fourth bits in area b are used to inform UE whether the eNB use the UE reported PMI/rank information. The detailed definition for these two bits:

00:  eNB accept the UE reported precoding information completely and use this information for DL transmission. (There is no error in UE feedback)

01:  eNB use the most recent UE reported information accepted completely by eNB for DL transmission. (eNB detected 1~2 consecutive errors in UE feedback)
10:  eNB use a default PMI which is preliminary selected from the codebook for DL transmission. (eNB detected above 2 consecutive errors in UE feedback)

11:  eNB select an arbitrary PMI and rank for DL transmission. (eNB overrides UE feedback)

For the last four bits in area c, when the bits in b are 00 or 01 the bits in c are empty. When the bits in b are 10 the bits in c denote the default PMI. When the bits in b are 11 the bits in c denote the new PMI selected by eNB.

For MU-MIMO, signaling of the interfering vector(s) to the scheduled UE can improve the reception performance with MMSE receiver [4] [5]. According to the agreed way forward from RAN1 #49bis meeting [6], MU-MIMO will reuse the whole or a part of the rank-1 SU-MIMO precoding possibilities defined for 2 TX and 4 TX antennas. At this point, we can combine these precoding vectors to precoding matrix according to some certain scheduling approach (unitary [4], non-unitary) and store in eNB and UE. The precoding matrices are indicated by different index. When multiple UEs are scheduled, the vectors in one combined matrix will assign to each UE for precoding transmission. The total number of combined matrices is no larger than 32 (5bit) for each case that different number of UEs are scheduled simultaneously. For example, the possible combinations with 4Tx can be expressed in Table 1.

Table 1 Possible precoding combinations for different number of UEs scheduled
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Figure 2 Preocidng information signaling for MU-MIMO

The bit field definition for MU-MIMO:

The first two bits in area a denote the number of simultaneous scheduled UEs.

The third bit in area b is used to inform UE whether the eNB use the UE reported PVI for multi-user transmission. The detailed definition for this bit is:

0:  eNB accept the UE reported PVI and assign this vector to the UE for multi-user transmission.

1:  eNB select different precoding vector assign to UE according to some certain scheduling approach.

The last five bits in area c are used to denote the index of precoding combination selected by eNB. When different numbers of UEs are scheduled for transmission and they will be assigned different vectors from this precoding combination. By this implicit means each scheduled UE can obtain the interfering vector(s) information.
3 Summary
In this contribution, we propose the following for the design of DL precoding signaling:

· A uniform signaling format should be used for support of DL precoding indication for both SU- and MU-MIMO.

· The indication of whether the eNB use the UE feedback precoding information should be signaled in downlink, and the different PMI/rank or interfering information also needs to inform UE. 

· For MU-MIMO, using the implicit format for providing the scheduled UE with the interfering vector information.
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