
3GPP TSG RAN WG1 Meeting #69
        

               R1-122226
Prague, Czech Republic, May 21st – 25th, 2012
Agenda item:
7.2.2.2
Source: 
Samsung
Title: 



Details on synchronization signal mapping for the new carrier type
Document for:
Discussion and Decision

1 Introduction
In RAN1#68bis the following was concluded on the PSS/SSS in non-synchronized NCT:
Conclusion:

· Currently no consensus on the need to introduce physical layer mechanisms to prevent legacy UEs acquiring new carriers. 

· Consider until RAN1#69 at least solutions to completely resolve collisions between PSS/SSS and DM-RS

· For solutions based on modifying the PSS/SSS, consider only solutions which only change the time location of the PSS/SSS (do not consider further changing the frequency location)

· Take into account the PSS/SSS performance

This contribution considers PSS/SSS mapping to resolve the UE-RS collision issue. 
2 PSS/SSS mapping for the non-synchronized NCT
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Figure 1 Rel-8 PSS/SSS mapping in FDD and TDD
Table 1 Summary of the collision between UE-RS and PSS/SSS
	
	Rel-10 UE-RS patterns

	
	FDD normal CP
	FDD extended CP
	TDD normal CP, normal SF
	TDD extended CP, normal SF 
	TDD normal CP, special SF config 1, 2 6, 7
	TDD normal CP, special SF config 3, 4, 8
	TDD extended CP, special SF config 1, 2, 3, 5, 6

	PSS
	Yes
	Yes
	No
	No
	Yes
	Yes
	No

	SSS
(not in the same SF for TDD)
	Yes
	Yes
	Yes
	Yes
	N/A
	N/A
	N/A


Figure 1 shows PSS/SSS mapping in Rel-8 FDD and TDD. In case of FDD, the Rel-8 PSS/SSS mapping collides with the UE-RS mapping of ports 7 and 8. In case of TDD, the Rel-8 SSS mapping collides with the UE-RS mapping, and the Rel-8 PSS mapping collides with the UE-RS mapping in special subframes with normal CP if the special subframe configuration is 1, 2, 3, 4, 6, 7 and 8. Table 1 summarizes the collision between Rel-10 UE-RS and PSS/SSS.

In order to resolve this collision issue, time remapping of PSS/SSS is proposed, continuing the proposal in [1].
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Figure 2 Proposed PSS/SSS mapping for FDD
For FDD NCT, OFDM symbols 1 and 2 are preferred to be the locations of PSS/SSS, to prevent collision with timing RS locations, as well as the UE-RS locations and to keep the commonality of the locations for both normal and extended CPs.
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Figure 3 PSS/SSS mapping alternatives for TDD
For TDD NCT, two alternative locations for PSS/SSS preventing collisions with UE-RS and timing RS are considered as depicted in Figure 3. In Alternative 1, commonality between FDD NCT and TDD NCT is kept, while in Alternative 2, commonality between Rel-8 TDD and the TDD NCT is maintained. Considering TDD UE’s implementation complexity, Alternative 2 is preferred over Alternative 1. 
3 Conclusion
This contribution considered the collision issue between UE-RS and PSS/SSS in the NCT and proposed solutions for FDD NCT and TDD NCT. The proposed PSS/SSS location for FDD NCT and TDD NCT are shown in Figure 2 and in Alternative 2 in Figure 3, respectively. 
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