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1 Introduction

In this contribution, we will clarify the UE behaviours in case of collisions of DMRS and PSS/SSS/PBCH for transmission modes (TM) related to port 5 and port 7-14.
2 Clarification for collisions of DMRS and PSS/SSS/PBCH
In [1], there are following UE behaviours for PDSCH transmission with port 5 and port 7-14 collided with PSS/SSS and/or PBCH. The collision is treated such that the PDSCH would not be mapped onto the collided resource blocks (RB) containing PSS/SSS and/or PBCH. T 
· For frame structure type 1,

· the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 5, 7, 8, 9, 10, 11, 12, 13 or 14 in the two PRBs to which a pair of VRBs is mapped if either one of the two PRBs overlaps in frequency with a transmission of either PBCH or primary or secondary synchronisation signals in the same subframe.
· For frame structure type 2,

· the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 5 in the two PRBs to which a pair of VRBs is mapped if either one of the two PRBs overlaps in frequency with a transmission of PBCH in the same subframe.
· the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 7, 8, 9, 10, 11, 12, 13 or 14 in the two PRBs to which a pair of VRBs is mapped if either one of the two PRBs overlaps in frequency with a transmission of primary or secondary synchronisation signals in the same subframe.
For TMs related to port 5 or port 7-14, when DL type 0 resource allocation (RA) based on resource block group (RBG) is indicated in the DL_assignment, there may be the case where an indicated RBG is partially overlapped with the central 6 PRBs in subframe #0 and/or subframe 5. The case is illustrated in Figure 1. 
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Figure 1. Collided RBGs containing PSS/SSS and/or PBCH and port 5, 7-14 RS (20MHz)

Whether such a case would occur can be related to how to understand the above descriptions specifying the related UE behaviors. For such a case, there could be two explanations for the related UE behaviors below. 

· Explanation 1: The UE is not expected to receive a PDSCH RBG that partially overlaps with PSS/SSS and/or PBCH. 
· Explanation 2: For a PDSCH RBG that partially overlaps with PSS/SSS and/or PBCH, the UE could receive the RBs that does not overlap with PSS/SSS and/or PBCH within the RBG. 
For explanation 1, we can expect that the eNB would not perform the scheduling where an indicated RBG partially overlaps with the PSS/SSS and/or PBCH. However, this will cause performance loss on UE data rate for the TMs related to port 5 and/or port 7-14. A better approach could be that the eNB can perform such scheduling, but the PDSCH is not mapped to the overlapped RBs with PSS/SSS and/or PBCH. This goes to explanation 2 and guarantee maximum UE data rate for such cases. Therefore, we suggest to clarify the UE behaviors according to explanation 2 for such a case in the specification, in order to clearly instruct the implementation for both eNB and UE. 
Proposal: Clarify the UE behaviors in case of collisions between PDSCH with port 5, 7-14 DMRS and PSS/SSS/PBCH in the specification. The clarifications include that 

· For frame structure type 1, when the UE is scheduled with a PDSCH RBG on port 5,7,8,9,10,11,12,13 or 14 that partially overlaps with frequency with PSS/SSS or PBCH, the UE expects that the PDSCH is not mapped onto the overlapped RB(s) within the RBG. 
· For frame structure type 2, when the UE is scheduled with a PDSCH RBG on port 5 that partially overlaps with frequency with PBCH, the UE expects that the PDSCH is not mapped onto the overlapped RB(s) within the RBG. 

· For frame structure type 2, when the UE is scheduled with a PDSCH RBG on port 7,8,9,10,11,12,13 or 14 that partially overlaps with frequency with PSS/SSS, the UE expects that the PDSCH is not mapped onto the overlapped RB(s) within the RBG. 

As we know, the above points are related to the early previous releases, i.e.,  port 5 is related to Rel-8, port 7-14 is related to Rel-10 and port 7-8 is related to Rel-9. Considering that there are existing eNBs and UEs for at least Rel-8, the above clarification may have impact to these eNBs and UEs. If there is such impact expected, proposal 1 can only be adopted since a later release. 
3 Conclusion

In this contribution, we want to clarify the UE behaviours in case of collisions of DMRS and PSS/SSS/PBCH for transmission modes (TM) related to port 5 and port 7-14, and also the sequence generation of port 5 DMRS. The discussion leads the following proposal: 

Clarify the UE behaviors in case of collisions between PDSCH with port 5, 7-14 DMRS and PSS/SSS/PBCH in the specification. The clarifications include that 

· For frame structure type 1, when the UE is scheduled with a PDSCH RBG on port 5,7,8,9,10,11,12,13 or 14 that partially overlaps with frequency with PSS/SSS or PBCH, the UE expects that the PDSCH is not mapped onto the overlapped RB(s) within the RBG. 

· For frame structure type 2, when the UE is scheduled with a PDSCH RBG on port 5 that partially overlaps with frequency with PBCH, the UE expects that the PDSCH is not mapped onto the overlapped RB(s) within the RBG. 

· For frame structure type 2, when the UE is scheduled with a PDSCH RBG on port 7,8,9,10,11,12,13 or 14 that partially overlaps with frequency with PSS/SSS, the UE expects that the PDSCH is not mapped onto the overlapped RB(s) within the RBG. 
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