[bookmark: _Ref452454252]3GPP TSG-RAN WG1 Meeting #69	R1-122400
Prague, Czech Repulic, 21st – 25th May 2012


Agenda item:		7.2.2.2
Source:	Nokia Siemens Networks, Nokia Corporation
Title:	PSS/SSS location on un-synchronized NCT
Document for:		Discussion and Decision
1	Introduction
For the cell acquisition/detection on NCT, the agreements in RAN1#68 [1] was
· No new detection/acquisition signals will be designed for the NCT (except possibly new time/frequency configurations of existing signals)
· For non-synchronized new carriers:
· Working assumption: Rel-8 PSS/SSS sequences are transmitted
For un-synchronized NCT it was further agreed in RAN1#68bis [2] that
· The working assumption is agreed: Rel-8 PSS/SSS sequences are transmitted.
· Potential motivations for changing the time-frequency location relative to REl-8:
· preventing the acquisition of a new carrier
· ICIC
· DM-RS avoidance in central 6 PRBs
There are still some open issues to be decided in RAN1#69 that
· 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
In this contribution, we will provide our views on PSS/SSS location on un-synchronized NCT.
2	Accessibility to legacy UEs
If no physical layer mechanism is introduced, legacy UEs will be able to detect/acquire the cell on NCT and may try to select/reselect to an NCT cell. There are concerns on whether this will cause some confusion to legacy UEs and degrade legacy UEs’ performance in cell selection/reselection.
If PSS/SSS of an NCT cell is non-visible to legacy UEs, legacy UEs will not select/reselect to that cell, or measure that cell for RRM. This can be seen as a clean solution for legacy UEs, and it also enable Rel-11 UEs to differentiate NCT from legacy carrier by PSS/SSS detection.
On the other hand, from the discussions during RAN1#68bis, it is basically clear that there will be no un-specified error case even if legacy UEs can detect/acquire the NCT cell, since the UE behaviour when essential information is missing is already specified in [3] and some higher layer signalling can also help to prevent legacy UEs from measuring or reselecting to the NCT cell. 
Observation: The existing higher layer mechanisms are sufficient to handle legacy UEs’ access to NCT cell, and whether PSS/SSS on NCT cell is visible to legacy UEs is not an important issue. Preventing legacy UEs from detecting/acquiring NCT cell should not be the main driver for new PSS/SSS locations on NCT.
3	DM-RS collision in central 6-PRB
The problem of collision between DM-RS and PSS/SSS was firstly mentioned in [4]. Transmission schemes based on antenna port 7-14 are not allowed in central 6-PRB where PSS/SSS is present as per Rel-10, and the following was agreed in RAN1#68bis. 
· NCT can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity
· This RS port is not used for demodulation
How to demodulate PDSCH in central 6-PRB where PSS/SSS is present is not clear, and there are basically 3 alternatives in our view.
· Alt 1) Use CRS based transmission schemes as in Rel-10
This means partially reversion of the agreement from RAN1#68bis, i.e. in central 6-PRB where PSS/SSS is present, port 0 can be used for demodulation. To limit the impact on DL control signalling, it is preferred to use DCI format 1A for scheduling those PDSCH transmissions, and transmit diversity is the main transmission scheme. The advantage of this alternative is the same design as Rel-10, so standard efforts should be very minor. The main disadvantage of Alt 1 is a different UE behaviour for only central 6-PRB with 5 ms periodicity, which makes the design of NCT a bit messy.  
· Alt 2) Use DM-RS port 7-14 based transmission schemes by moving or truncating DM-RS
Moving DM-RS to other symbols, e.g. in FDD normal subframe from symbol#5/6 to symbol#2/3 as shown in Figure 1 (b), can avoid the collision between DM-RS and PSS/SSS. However, from our view this should be considered as new DM-RS design, thus requiring large standard efforts in both RNA1 and possibly other RAN WGs. Truncating DM-RS from existing DM-RS symbols is not considered as new DM-RS design in the discussion of additional special subframe configuration for LTE TDD (AI 7.7 in RAN1#68bis), but it is not clear to us whether it is also the case for normal subframe as shown in Figure 1(c). Considering the potential big standard and implementation efforts and Rel-11 timeline, Alt 2 is not preferred from our point of view. 

Figure 1: Rel-10 DM-RS symbols (a) and possible solution by moving DM-RS symbols (b) and truncating DM-RS symbols (c) in normal subframe
· Alt 3) Use DM-RS port 7-14 based transmission schemes by moving PSS/SSS
An example was proposed in [4] that PSS/SSS is moved to symbol#2/3 of slot#0 in order to avoid DM-RS collision. In our view the standard efforts are acceptable as long as separation between PSS and SSS is not increased beyond Rel-8 (maximum 2-symbol). Therefore, Alt 3 is our preference due to complete support for DM-RS based operation and limited standard effort. 
Besides the proposal in [4] there could be some other possibilities, e.g. different PSS/SSS locations for FDD and TDD. Since CRS port 0 has 5 ms periodicity, they should be transmitted in subframe#0/5 for TDD to maintain good time-frequency tracking performance. As there are no CRS in TDD special subframe, the PSS/SSS can be moved to symbol#0/1 in DwPTS as shown in Figure 2(a). Furthermore, to enable UEs to differentiate between FDD and TDD by SSS detection on NCT, it is better to have different separations between PSS and SSS for FDD and TDD. PSS or SSS can be moved to symbol#1 (the other one kept in symbol#3) as shown in Figure 2(b), considering that port 2/3 are not going to be present on Rel-11 NCT.
The preferred proposal in Figure 2 enables different PSS/SSS locations for FDD and TDD, legacy carrier and NCT.

Figure 2: Proposed PSS/SSS locations for FDD (a) and TDD (b)
Proposal: For PDSCH transmission in central 6-PRB where PSS/SSS is present, symbol level time domain location for PSS/SSS should be changed to avoid DM-RS collision, and DM-RS based transmission schemes can be used.
· It is preferred to enable different symbol level time domain locations for PSS/SSS for FDD and TDD, legacy carrier and NCT, and the proposed new locations are shown in Figure 2. 
· FDD NCT: PSS in symbol#1 of slot#0, SSS in symbol#3 of slot#0.
· TDD NCT: PSS in symbol#0 of slot#2, SSS in symbol#1 of slot#2.   
4	Conclusion
In this paper we provide our views on the PSS/SSS location on Rel-11 NCT, and the following observation and proposals are identified.
Observation: The existing higher layer mechanisms are sufficient to handle legacy UEs’ access to NCT cell, and whether PSS/SSS on NCT cell is visible to legacy UEs is not an important issue. Preventing legacy UEs from acquiring/detecting NCT cells should not be the main driver for new PSS/SSS locations on NCT.
Proposal: For PDSCH transmission in central 6-PRB where PSS/SSS is present, symbol level time domain location for PSS/SSS should be changed to avoid DM-RS collision, and DM-RS based transmission schemes can be used.
· It is preferred to enable different symbol level time domain locations for PSS/SSS for FDD and TDD, legacy carrier and NCT, and the proposed new locations are shown in Figure 2. 
· FDD NCT: PSS in symbol#1 of slot#0, SSS in symbol#3 of slot#0.
· TDD NCT: PSS in symbol#0 of slot#2, SSS in symbol#1 of slot#2.   
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