Page 1

3GPP TSG RAN WG1 Meeting #87















R1-1612163
Reno, USA, 14 - 18 November 2016

Source: 
Intel Corporation 

Title:
CRS awareness on CRS+PRS for OTDOA
Agenda item:
6.2.6.1
Document for:
Discussion and decision
1 Introduction
In RAN1#86bis, the following was agreed on CRS+PRS:
Agreements:
· Support the use of CRS together with PRS for OTDOA enhancement

· If CRS usage together with PRS is configured,

· Signal CP information for CRS if PRS is present.

· Note: this CP information signaling is additional one to the existing CP signaling for PRS.

· Quasi-collocation between PRS and CRS is assumed.

· FFS signaling of CRS presence (e.g., due to MBSFN subframes) 
· Send the LS for the above to RAN2 and cc RAN3 RAN4 to be captured for their works.

In this contribution, we discuss the FFS part; signaling of CRS presence (e.g., due to MBSFN subframes)
2 Discussions
We have the following restrictions for CRS and PRS in relation to CRS+PRS for OTDOA:
· CRS shall be transmitted in all DL subframes in a cell supporting PDSCH transmission [1].

· In an MBSFN subframe, cell-specific reference signals shall only be transmitted in the non-MBSFN region of the MBSFN subframe [1].
· If both normal and MBSFN subframes are configured as positioning subframes within a cell, the OFDM symbols in a MBSFN subframe configured for positioning reference signal transmission shall use the same cyclic prefix as used for subframe #0. If only MBSFN subframes are configured as positioning subframes within a cell, the OFDM symbols configured for positioning reference signals in the MBSFN region of these subframes shall use extended cyclic prefix length [1].
· MBSFN subframe configuration is signalled via SIB-2 [2].

· Assistant information of PRS for OTDOA is given via LPP [3].

· The serving cell for a UE may not be the same as the reference cell for OTDOA [3].

· There is antennaPortConfig in assistant information for reference cell and neighbour cell, indicating the number of CRS ports between 1/2 and 4. The main purpose is to signal the PRS patterns which are dependent on CRS ports. This signalling should be given if the antenna port configuration of the OTDOA assistant data for reference cell and for neighbour cell is not the same as the antenna port configuration of the target device’s current primary cell (i.e. serving cell).
We will discuss the following options based on above:
<Option 1: No additional assistance>

If PRS is configured only in MBSFN subframe in a cell, PRS is transmitted with extended CP. Otherwise, the same CP is used for PRS transmission as in subframe 0 (i.e. non-MBSFN subframe). According to the agreement so far, CP information for CRS and for PRS will be signalled if UE is configured to allow to measure CRS and PRS. 
As of now, as the first one or two OFDM symbols (it is configured by higher layer) for all subframes transmits CRS in non-MBSFN region of a MBSFN subframe or in non-MBSFn subframe, UE can use at least the first OFDM symbol for all subframes. 

MBSFN subframe cannot be configured for subframe #0, #4, #5, #9. In other words, UE can assume there is CRS presence in subframe#0, #4, #5, #9.

Other than agreed assistant information of CRS-CP and QCL assumption between CRS and PRS, if there is no further assistant signalling, we have the following four cases regarding CRS-CP and PRS-CP:

· Case1: {normal CP for CRS, normal CP for PRS}
· UE can know PRS is transmitted MBSFN subframe, non-MBSFN subframe, or both, but UE does not know the exact MBSFN subframe configuration.

· Thus, UE can use CRS in subframe #0, #4, #5, #9, and can use the first OFDM symbol in other subframes.
· Case2: {normal CP for CRS, extended CP for PRS}
· UE can know PRS is transmitted on MBSFN subframe only.

· Thus, UE can fully utilize all available CRS.
· Case3: {extended CP for CRS, normal CP for PRS}
· This is not valid configuration.
· Case4: {extended CP for CRS, extended CP for PRS}
· UE can know PRS is transmitted MBSFN subframe, non-MBSFN subframe, or both, but UE does not know the exact MBSFN subframe configuration.

· Thus, UE can use CRS in subframe #0, #4, #5, #9, and can use the first OFDM symbol in other subframes.

<Option 2: Signal MBSFN configuration information per each reference cell and neighbour cell>

Per each reference/neighbour cell, MBSFN subframe configuration can be signalled. Having this, 6bits per oneFrame or 24bits per fourFrames can be signalled.

There may be a trade-off between more usable CRS and signalling overhead.

<Option 3: Signal one bit per each reference cell and neighbour cell indicating whether the MBSFN subframe configuration of reference/neighbour cell is the same as the primary serving cell of the UE>
There may be a generic case that MBSFN subframe configurations are aligned among the cells. Having this, one bit signaling can be included both/either in each OTDOA-ReferenceCellInfo and/or in each OTDOA-NeighbourCellInfo, to indicate whether MBSFN subframe configuration for the reference/neighbor cell is the same as that for the serving cell (or primary serving cell). If it is the same, UE can know CRS existence for neighbor/reference cell based on MBSFN subframe configuration for the serving cell. If it is not the same, all UE can assume CRS exists in subframe#0, 4, 5, 9 and the first OFDM symbol in other subframes (#1, 2, 3, 6, 7, 8).
3 Conclusions
In this contribution, we discussed the following three options regarding CRS presence due to MBSFN subframe. 
<Option 1: No additional assistance>

<Option 2: Signal MBSFN configuration information per each reference cell and neighbour cell>

<Option 3: Signal one bit per each reference cell and neighbour cell indicating whether the MBSFN subframe configuration of reference/neighbour cell is the same as the primary serving cell of the UE>
Based on the discussion in Section 2 regarding signalling overhead vs. CRS usage, we propose to agree Option 3.
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