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1 Introduction

In RAN1#82bis meeting, the UE behavior of PDSCH collision with PSS/SSS/PBCH has been discussed. The conclusion is as follows: 
The UE behavior is as described in the summary of changes section of R1-084660, with the addition is that the description of R1-084660 is understood to apply also to Port 7-14, not only to Port 5.
In this contribution, we give further analysis on this issue.
2 Further discuss the collisions of DMRS and PSS/SSS/PBCH
For TMs related to 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 carrying PSS/SSS/PBCH. For FDD system subframe #0 and #5 will be impact. Note that the PSS and SSS are located in different subframes in TDD system, the issue is more serious where subframes #0, #1, #5 and #6 would be impacted considering the collision of port 7-14 DMRS and PSS/SSS. 
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Figure 1. Collided RBGs containing PSS/SSS and port 7-14 RS (20 MHz TDD as example)
One example for the collision of PSS/SSS and port 7-14 DMRS considering the case of 20 MHz TDD system is illustrated in Figure 1.To avoid the UE drops the assigned PDSCH in case the resource allocation contains the RBs carrying PSS/SSS/PBCH, the eNB should not schedule RBG #11 and #13 for port 7-14 related TMs based on the current explanation, this would cause totally 24RBs left unused within a frame. 
The current explanation is as follows：

The UE is not expected to receive PDSCH resource blocks transmitted on antenna port 7, 8, 9, 10, 11, 12, 13 or 14 if any RBG allocated for the PDSCH partially overlaps with PSS/SSS and/or PBCH.

In the previous discussion, an suggested proposal is that: 

When the UE is scheduled with a PDSCH RBG on port 7-14 that partially overlaps with frequency with PSS/SSS/PBCH, the UE expects that the PDSCH is not mapped onto the overlapped RB(s) within the RBG. 

More resource can be utilized with the new explanation. A comparing of UE peak date rate for the two explanations is shown in Table 1 and Table 2. Take subframe #0 for example, in Table 1 the maximum RBs can be scheduled are 88 RBs (22 RBGs), the corresponding maximum TBS is 55056. In Table 2, with the new explanation the maximum available RBs are 94 RBs (24 RBGs), and the corresponding maximum TBS is 61664. The UE behavior based on the new explanation has gain of 5% for the UE peak data rate compared to the UE behavior based on the current understanding. 
Table 1. UE peak date rate based on current understanding for TDD UL/DL configuration #2
[image: image2.png]eNB 4Tx (or above), UE 4Rx (or above), 2Port CRS, 4Port CSI-RS, SA2/SSP7(10:;

), CFI=1, TM9 Rank4 Peak Rate (64QAM)

Subframe Number 0 1 3 4 5 6 8 9
Subframe Type D s D D D s D D

PDSCH RE per PRB Pair 120 76 120 120 120 76 120 TEN N
Max. RB Number 88 88 100 100 88 88 100 100 bl
PDSCH RE Total 10560 | 6688 12000 | 12000 | 10560 | 6688 12000 | 11600 T

Bit Number for 64QAM 63360 | 40128 72000 | 72000 | 63360 | 40128 72000 | 69600

Bit Number for 64QAM w/ 0.93 code rate constr{_58924 | 37319 66960 | 66960 | 58924 | 37319 66960 | 64728

TBSize_L1 55056 | 35160 63776 | 63776 | 55056 | 35160 63776 | 63776

TBSize L2 110136 | 71112 128496 | 128496 | 110136 | 71112 128496 | 128496 175




Table 2. UE peak date rate based on suggested explanation for TDD UL/DL configuration #2
[image: image3.png]eNB 4Tx (or above), UE 4Rx (or above), 2Port CRS, 4Port CSI-RS, SA2/SSP7(10:2:2), CFI=1, TM9 Rank4 Peak Rate (64QAM)

Subframe Number 0 1 3 4 5 6 8 9
Subframe Type D s D D D s D D

PDSCH RE per PRB Pair 120 76 120 120 120 76 120 (TET
Max. RB Number %4 %4 100 100 %4 %4 100 100 bl
PDSCH RE Total 11280 | 7144 12000 | 12000 | 11280 | 7144 12000 | 11600 T

Bit Number for 64QAM 67680 | 42864 72000 | 72000 | 67680 | 42864 72000 | 69600

Bit Number for 64QAM w/ 0.93 code rate constr| 62942 | 39863 66960 | 66960 | 62942 | 39863 66960 | 64728

TBSize_L1 61664 | 39232 63776 | 63776 | 61664 | 39232 63776 | 63776

TBSize L2 124464 | 78704 128496 | 128496 | 124464 | 78704 128496 | 128496 184





Therefore, we suggest to clarify the new UE behavior for the collision issue for TM 9 and beyond in the specification to achieve the maximum UE data rate. Considering some previous releases have been commercialized or just begin to be commercialized, the new proposed explanation  can be adopted since a later release. E.g. Rel-13.
Proposal : 
· Clarify the new UE behavior in case of collisions between PDSCH with port 7-14 DMRS and PSS/SSS in the specification. The clarifications include that 
· 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. 
· RAN1 discuss which release is suitable for change. E.g. changing from Release 13

3 Conclusion

In this contribution, we further discuss the UE behavior in case of collisions of DMRS and PSS/SSS/PBCH for transmission modes (TM) related to port 7-14. The discussion leads the following proposal: 

Proposal : 
· Clarify the new UE behavior in case of collisions between PDSCH with port 7-14 DMRS and PSS/SSS in the specification. The clarifications include that 

· When the UE is scheduled with a PDSCH RBG on port 7-14 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. 

· RAN1 discuss which release is suitable for change. E.g. changing from Release 13
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