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1. Introduction
In RAN1#69, the collision issue between DMRS and PSS/SSS in unsynchronized NCT was intensively discussed, and we finally have a conclusion as following:
	RAN1#69
· Alt 1: Avoid collisions between PSS/SSS and DM-RS by moving the PSS/SSS

- 1a: keeping Rel-8 relative locations of PSS/SSS: 

- 1b: change relative locations of PSS/SSS
· Alt 3: Keep Rel-10 DM-RS pattern and Rel-8 PSS/SSS locations. 

- 3a: Puncture DM-RS: 

- 3b: Forbid PDSCH transmissions in PRBs with PSS/SSS

Agreement

· The existing DM-RS patterns will be used on the NCT (subject to possibly being with puncturing as per Alt 3a)

Study until RAN1#70 Alternatives 1 and 3

Keep in mind the question of whether it is worth changing the PSS/SSS locations for NCT in Rel-11 given the considerations raised on DM-RS patterns. 


With the above conclusions, we have reviewed the possible candidate solutions for this collision issues between DMRS and PSS/SSS and provide our view about NCT cell identification.
2. Discussion
During previous RAN1 meeting, we have confirmed the collision issue between PSS/SSS and DMRS in central 6PRBs in an unsynchronized NCT and shared the possible alternatives to solve the issue [1]. 

2.1. PSS/SSS collision with DMRS

· Alt 1. Moving PSS/SSS locations
The main advantage of alt 1 is that it can provide full utilization of Rel-10 DMRS pattern without punctured RSs in the central 6PRBs so that PDSCH reception reliability is maintained as in the other PRBs in a system BW. However, it may break the Rel-8 PSS/SSS design principles and implementations (e.g., slot/frame timing detection, coherent detection by PSS and early detection of cell specific information), since there are only a few available OFDM symbols for the new location of PSS/SSS in a given subframe type (e.g. normal/special subframe) taking into account existing the other RSs position (e.g. DMRS, CSI-RS and TRS) as seen figure 1. Moreover, if new PSS/SSS position is remained as the Rel-8 PSS/SSS design concepts including same PSS/SSS position for normal/extended CP and different relative location between PSS and SSS in the FDD/TDD, the available number of OFDM symbols for new location of PSS/SSS would be further reduced compared to no holding the Rel-8 PSS/SSS design principle.
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Figure 1. Candidate location for PSS/SSS
Regarding the new locations of PSS/SSS, there are several proposals, even if the details are slightly different each other [3]-[5]. Since all of the proposals for alt 1 require the additional cell searcher block for NCT, which can be one of major part of UE implementation, it seems that it may lead to much higher complexity and the additional cell search delay of Rel-12 UEs than legacy UEs. 
And also, if a segment NCT design, where it is continuously allocated with the PRBs for legacy UEs and NCT UEs within 20MHz system bandwidth is supported as one of synchronized NCT, changing location of PSS/SSS may be duplicated design.
· Alt 2. puncturing DMRS REs 
For alt 2, the Rel-10 DMRS REs which are colliding with PSS/SSS in the central 6PRBs are punctured to avoid the collision. The most preferable advantage is to remove the standard impacts and additional implementations. However, it will impact the PDSCH detection performance due to punctured DMRS REs especially when UE is moving fast (high speed UE), even if it may be solved by scheduling data only for the UEs in static environments. In [intel], it has been also confirmed that its performance degradation is not significant by puncturing. Therefore, in order to further focus on the other design aspect for NCT and finalize this issue without much standard impacts and additional implementations, we prefer to support alt 2.
· Alt 3. New DMRS pattern
This alternative is to introduce the new DMRS pattern only moving in time domain compared to Rel-10 DMRS, so that the Rel-8 PSS/SSS OFDM symbol position is not changed, and PDSCH reception performance may be maintained or improved even in central 6PRB where PSS/SSS is transmitted. In addition, due to same PSS/SSS position as Rel-8, there is no additional impact of cell searcher block design, while it will require much specification and implementation impacts to support the new DMRS pattern in the NCT. Therefore, we think it should be carefully considered whether the additional standard efforts to introduce the new DMRS pattern in NCT are effectively needed and meaningful for RAN1 standardization.
Proposal 1. It is preferred that both Rel-10 DMRS pattern with puncturing and Rel-8 PSS/SSS in the central 6PRBs are maintained in the NCT.
2.2. NCT Cell Identification
As discussed in the section 2.1, there can be several considerations to select the best one among proposed three alternatives. Among them, the cell identification on the NCT can be one of important factors, when selecting a solution among three proposed alternatives for the collision issue. The followings are the analysis on what signaling may be necessary for the cell identification corresponding to each of the proposed alternatives for the DMRS and PSS/SSS collision issue.
· Case 1. moving with relative position between PSS and SSS same as Rel-8, or keeping the Rel-8 PSS/SSS location

[image: image2.emf]Start

PSS Detection

SSS Detection

FDD/TDD

CP-type

Cell ID OK!

LCT or NCT?

TRS 

subframe?

PBCH

RSRP/RSRQ

measurement

New cell 

identification

Carrier type?

TRS 

configuration?


Figure 2. Cell search procedure on NCT in case 1
In this case, since the both legacy carrier and new carrier type have same relative position between PSS and SSS in time domain, where for FDD, the PSS and SSS are consecutively allocated and for TDD, there are two OFDM symbols between PSS and SSS. Therefore, the UEs which are trying to access the cell can not recognize whether this carrier is the NCT or not. 
In addition, the TRS configurations including the information of TRS transmitted subframe and (if needed) frequency (PRBs) transmitted TRS should be informed to the UEs to improve the reliability of RSRP/RSRQ measurement. Therefore, it may require some additional signaling such as carrier type and TRS configuration through the legacy carrier which is associated with NCT, to provide the better cell search procedure on the NCT.
· Case 2. new PSS/SSS position with consecutive allocation for both FDD and TDD (same PSS/SSS position between FDD and TDD) [5]
As one proposal in case 2, it is proposed that the new PSS/SSS position on NCT is same between FDD and TDD [5] and is consecutively allocated in time domain. In this case, the information of the duplex mode can not be early detected by PSS/SSS due to same PSS/SSS position between FDD and TDD. Accordingly, on top of the information including carrier type and TRS configuration, the duplex information may be additionally signaled to the Rel-12 UEs to reduce the cell search delay and maintains the early detection of it. However, it may be already known to the UEs by EARFCN in measurement configuration message by legacy carrier [6]. 
· Case 3. new PSS/SSS position based on different Rel-8 PSS/SSS design principle
In case 3, the Rel-12 UEs can blindly detect all cell specific information comprising carrier type, duplex mode, etc, since the new position of PSS/SSS in NCT is totally different that of legacy carrier. However, if cell search procedure of the Rel-12 UEs only relay on blind detections to get the cell information during handover and cell selection/reselection, etc., it will always increase the battery consumption and cell search delay of the UEs, and the complexity of UE implementation will be also impacted. Hence, in order to support fast cell search including measurement operation, some additional signaling can be supported through legacy carrier as the other cases.
Proposal 2. For cell identification on the NCT, additional signaling through legacy carrier type which is associated with new carrier type can be introduced to perform well cell search procedure on new carrier type.

3. Conclusion
This contribution provides our view on collision issue between DMRS and PSS/SSS, and the cell identification on the NCT. Based on the discussion above, the following proposals are provided as below:
Proposal 1. It is preferred that both Rel-10 DMRS pattern with puncturing and Rel-8 PSS/SSS in the central 6PRBs are maintained in the NCT.
Proposal 2. For cell identification on the NCT, additional signaling through legacy carrier type which is associated with new carrier type can be introduced to perform well cell search procedure on new carrier type.
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