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1. Introduction
In RAN1#69, for time-frequency location of PSS/SSS, it was agreed as follows [1].  
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. 

· 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

Till RAN1#70bis, the issue of whether to change time-frequency location of PSS/SSS remains open and four alternatives are left for a final decision.  This paper provides our views on each alternatives.


2. Discussion
Due to the timeline of R11, new carrier type discussion was suspended after RAN1#69 and related works were postponed to R12.  Till RAN1#69, the issue of whether it is worth changing the time-frequency location of PSS/SSS for NCT was not resolved yet and four alternatives, which are shown in the introduction section, are proposed for a final decision.  According to previous discussion, the claimed benefits to change the time-frequency location of PSS/SSS are:
1. Preventing acquisition of a new carrier for legacy UEs
2. ICIC between legacy CC and NCT 
3. DM-RS avoidance in central 6 PRBs
· Enable the support of up to 8 layers in MIMO operation
· No impact on channel estimation accuracy
From our views, the claimed benefits may be true in some cases but it doesn’t necessarily provide significant gain to the system.  Compared to the additional complexity introduced in UE due to changing the time-frequency location of PSS/SSS, the trade-off is not attractive and we doubt the necessity to have this change in NCT.  
For the first benefit, the acquisition of NCT still can be prevented for legacy UEs by PBCH detection.  Though changing time-frequency location of PSS/SSS may enable fast detection of NCT, it may not be true depending on the implementation of legacy UEs because it relates to how long UE remains to stay on a carrier before it decides to leave due to no PSS/SSS detected.  For R12 or beyond UEs, PBCH detection is still a valid way to identify stand-alone component carriers for network entry so the claimed benefit is not always true.  For the second benefit, though collision of PSS/SSS between cells can be avoided, the collision of DM-RS/data and PSS/SSS remains possible between cells even if the time-frequency location of PSS/SSS is changed and the interference cancellation (IC) receiver can’t work well in this case.  In fact, IC receiver is more effective when all cells transmit PSS/SSS on the same time-frequency location so the claimed benefit actually is not valid.  The third benefit, we think, is the main motivation to change the time-frequency location of PSS/SSS.  However, supporting up to 8 layers for MIMO operation in the central 6 or 7 PRB pairs doesn’t necessarily introduce significant system throughput gain because the chance to have channel rank up to 8 is slim practically so supporting up to 4 layers for MIMO operation by DM-RS puncturing is enough for these PRB pairs.  As for the issue of channel estimation accuracy, it can be resolved by scheduling low-mobility UEs in these PRB pairs.  Therefore, from our views, actual system throughput difference between Alt. 1a/1b and Alt. 3a is not significant though the difference looks large theoretically. 
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Figure 1  Illustration of PSS/SSS, PBCH and DMRS locations for normal and extended CP in FDD system
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Figure 2  Illustration of PSS/SSS, PBCH and DMRS locations for normal and extended CP in TDD system
In Alt. 3b, it is suggested to forbid PDSCH transmission in PRBs with PSS/SSS.  According to our calculation, it will introduce throughput loss due to the waste of physical resources by 20%, 9.3%, 5.6%, 2.4%, 1.9% and 1.2% for the channel bandwidth 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz and 20 MHz, respectively in FDD.  For TDD, the introduced throughput loss can be doubled because DMRS puncturing impacts more PRB pairs in TDD as illustrated in Figure 1 and 2.  Though the loss is not large in large channel bandwidth, it’s still beneficial if there is a simple way to utilize the central 6 or 7 PRB pairs for data transmission.  Therefore, it is recommended to adopt Alt. 3a and we have the following proposals.
Proposal #1:  Keep Rel-10 DM-RS pattern and Rel-8 PSS/SSS locations in new carrier type.

Proposal #2: DM-RS REs which collide with PSS/SSS are punctured to support up to 4-layer MIMO when PDSCH is transmitted in PRBs with PSS/SSS in new carrier type.


3. Conclusion

In this paper, we provide our views on the necessity of changing time-frequency location of PSS/SSS and it is proposed to keep Rel-10 DM-RS pattern and Rel-8 PSS/SSS locations in new carrier type and PDSCH can be transmitted with punctured DM-RS in PRBs with PSS/SSS.  The proposal is summarized as follows.
Proposal #1:  Keep Rel-10 DM-RS pattern and Rel-8 PSS/SSS locations in new carrier type.

Proposal #2: DM-RS REs which collide with PSS/SSS are punctured to support up to 4-layer MIMO when PDSCH is transmitted in PRBs with PSS/SSS in new carrier type.
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