3GPP TSG RAN WG1 Meeting #83
                           

       
            R1-157100
Anaheim, USA, 15th – 22nd November 2015
Source:
ETRI

Title:
Remaining details of DRS design for LAA
Agenda item:
6.2.3.2
Document for:
Discussion and Decision

1 Introduction

In RAN1#82 meeting, following details on DRS transmission have been agreed [1].
Agreements:
· Subject to LBT, allow the DRS without PDSCH to be transmitted in one of different time positions within the configured DMTC where the DMTC timing is relative to the PCell timing. In this case,

· Duration of the signals in the DRS (which doesn’t include potential initial signal) is less than 1 ms (a single idle sensing interval is used for the LBT procedure prior to transmission of the DRS)

· FFS: Duration of the DRS occasions when the duration is less than 1 ms
· FFS: case where duration of the signal in DRS is 1 ms or longer
· Allow DRS transmission in subframe other than #0 and #5

· Position of DRS in a subframe is the same for all candidate subframes in the DMTC

· Following alternatives can be considered for sequence generation for SSS/RS in subframes with DRS

· Alt. 1: Generate SSS/RS sequences according to the subframe index of DRS

· Alt. 2: Generate SSS/RS sequences irrespective of the subframe index of DRS

· FFS: other alternatives

In addition, following DRS design details have been agreed in RAN1#82bis meeting [2].

Agreements:
· Every subframe 0 and 5, when transmitted by the eNB, should contain Rel-12 PSS/SSS/CRS where PSS/SSS/CRS in the LAA DRS is a subset of these signals.

· Number of CRS ports should be the same or higher than the number of CRS ports in the DRS.

· FFS: Partial TTI in SF0 and SF5

· FFS: Changes to scrambling for SSS/CRS 

· Note: A UE is only expected to detect and measure cells transmitting DRS during the configured DRS DMTC window (from RAN2 agreements)

· The PSS/SSS/CRS in LAA DRS is a subset of Rel-12 PSS/SSS/CRS.

· FFS: Changes to scrambling for SSS/CRS 

To finalize DRS design for Rel-13 LAA, remaining issues on DRS design is generation of SSS and RS sequences. In this contribution, we discuss on remaining details of DRS design for LAA.
2 Remaining details of DRS design for LAA
In RAN1#82 meeting, DRS without PDSCH transmission in subframe other than #0 and #5 has been allowed [1]. However, current 3GPP spec only specify sequence generation for SSS in subframe #0 and subframe #5. To transmit DRS in subframe other than #0 and #5, we should define SSS generation process corresponding to them. A new sequence generation definition is not appropriate considering time line limitation of Rel-13 LAA, thus extended usage of current SSS defined for subframe #0 and #5 is a reasonable approach. 
Observation1: For design of DRS in subframe other than #0 and #5, extended usage of current SSS defined for subframe #0 and #5 would be a reasonable approach. 
With extended usage of SSS defined for subframe #0 and #5, subframe timing detection through SSS detection in DRS would not be possible. In this case, if RS sequence generator initialized according to the subframe timing, UEs in neighbour cell would not know the subframe timing and be required to perform blind detection for several RS sequence candidates for RRM measurements. This will cause UE complexity increase for RRM measurement, thus it would not be an appropriate solution. Considering suitability of RRM measurement, RS sequence generation initialization according to the slot timing which could be estimated with the SSS in the DRS would be a reasonable solution. 
Observation2: Considering RRM measurement of UEs in neighbour cells, RS sequence generation initialization aligned with slot timing which could be derived by SSS detection in the DRS would be appropriate. 
Combining Observation1 and Observation2, a simple solution for sequence generation initialization for SSS and RS of DRS is initialized with subframe #0 when DRS is transmitted in subframe #0 ~ #4 and initialized with subframe #5 when DRS is transmitted in subframe #5 ~ #9. 
Proposal1: For DRS without PDSCH transmission, SSS and RS sequence generation initialization follows subframe #0 when DRS is transmitted in subframe #0 ~ #4 and subframe #5 when DRS is transmitted in subframe #5 ~ #9. 
3 Conclusion
In this contribution, we discussed sequence generation initialization of DRS and provide following proposal from relevant observation. 
Observation1: For design of DRS in subframe other than #0 and #5, extended usage of current SSS defined for subframe #0 and #5 would be a reasonable approach. 

Observation2: Considering RRM measurement of UEs in neighbour cells, RS sequence generation initialization aligned with slot timing which could be derived by SSS detection in the DRS would be appropriate. 
Proposal1: For DRS without PDSCH transmission, SSS and RS sequence generation initialization follows subframe #0 when DRS is transmitted in subframe #0 ~ #4 and subframe #5 when DRS is transmitted in subframe #5 ~ #9. 
4 References
[1] R1-155022, “Final Report of 3GPP TSG RAN WG1 #82”, October 2015.
[2] “RAN1 Chairman’s Notes of 3GPP TSG RAN WG1 Meeting #82bis”
- 3/3 -

