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1 Introduction
OTDOA enhancements have been introduced as part of the feMTC work item, including the following RAN1 agreements 

RAN1#87 [1]
On more frequent PRS transmissions:
	Agreement:
· Supported legacy PRS periodicities are {160, 320, 640, 1280} subframes that are jointly signaled with starting subframe offsets in PRS configuration indices

· No change w.r.t. legacy LTE PRS indices

· Supported number of PRS subframes per PRS occasion are {1, 2, 4, 6, 10, 20, 40, 80, 160} subframes

· Reuse LTE PRS muting mechanism with a bit string of {2, 4, 8, 16} bits, with each bit applied to one legacy PRS period

· No change w.r.t. legacy LTE PRS muting pattern

· Add additional configuration parameters to support more frequent PRS transmissions and PRS frequency hopping
· To support more frequent PRS transmission in time, add the following parameters to support multiple PRS occasions in a legacy PRS period

· PRS occasion interval in a PRS period: {10, 20, 40, 80} subframes

· If this is not configured, there is only one PRS occasion in a legacy PRS period.


On PRS frequency hopping:

	Agreement:
· If activated, PRS frequency hopping is configured with the following parameters (similar to Rel-13 eMTC FH):

· Number of bands for frequency hopping X: {2, 4}

· The first band is in the center

· The positions of the remaining X-1 bands:

· The starting position of each of X-1 bands is indicated separately: narrowband {0,1,…,max-1}


RAN1#88 [2] 

On PRS frequency hopping:

	Agreement:
· If activated, PRS frequency hopping is configured with the following parameters (similar to Rel-13 eMTC FH):

· Number of bands for frequency hopping X: {2, 4}

· The first band is in the center

· The positions of the remaining X-1 bands:

· The starting position of each of X-1 bands is indicated separately: narrowband {0,1,…,max-1}

· Starting point of PRS frequency hopping

· The first subframe of the first PRS occasion in a legacy PRS period

· Supported PRS bandwidth for frequency hopping 

· 6 PRBs
· Frequency hopping interval:

· one PRS occasion
· The UE can assume that the precoding is the same over one PRS occasion (i.e. legacy behavior).

· 


In this paper, we point out some LPP corrections needed in order to properly represent the RAN1 agreements.
2 PRS Occasion Groups
PRS occasion groups were introduced at RAN2#97 as a means to use the prs-ConfigurationIndex to define the multiple PRS occasions within a PRS period. The possibility to use the prs-ConfigurationIndex to represent PRS occasion periods finer than 160ms was introduced in Rel. 14, but at the same time at the expense of a prolonged muting pattern that is not in line with the RAN1 agreement. The agreed solution was therefore to introduce PRS occasion groups to assure that a muting pattern bit maps to a legacy PRS period of 160ms, 320ms, 640ms or 1280ms. The product of the PRS period encoded with the prs-ConfigurationIndex (10, 20, 40, 80 in addition to 160, 320, 640, 1280) and the PRS occasion group length (2, 4, 8, 16, 32, 64 or 128) therefore have to result in one of the legacy PRS period values in order to meet the RAN1 agreement.

Therefore, the description of the PRS occasion group length field in the PRS-Info IE has to be changed to:

prsOccGroupLen

This field specifies the length of the PRS occasion group. Enumerated values define 2, 4, 8, 16, 32, 64 or 128, and the product of the PRS periodicity T_PRS from the prs-ConfigurationIndex and the PRS occasion group length can neither exceed 1280 nor be below 160. If omitted, the PRS occasion group length is 1.
Proposal 1:
Update LPP as indicated for correct support of multiple PRS occasions within a legacy PRS period.
3 PRS Frequency Hopping

According to the RAN1 agreement, PRS frequency hopping is only supported for PRS bandwidths of 6 resource blocks. Therefore, the following restrictions needs to be introduced in the prsHoppingInfo description in the PRS-Info IE:
prsHoppingInfo 

This field specifies the PRS frequency hopping configuration [16] for 6 resource blocks PRS bandwidths. The choice nb2 indicates hopping between 2 narrowbands; the choice nb4 indicates hopping between 4 narrowbands. The first PRS positioning occasion of the first PRS occasion group that starts after the beginning of SFN=0 of the assistance data reference cell is located at the centre of the system bandwidth. The frequency band of each subsequent PRS occasion is indicated by nb2 or nb4, respectively, which defines the narrowband index 
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as specified in TS 36.211 [16]. If this field is absent, no PRS frequency hopping is used.
and the capability description of the OTDOA-ProvideCapabilities IE needs to be changed to:
prsFrequencyHopping 

This field, if present, indicates that the target device supports PRS occasion frequency hopping for 6 resource block PRS bandwidth. If PRS occasion group is supported, the frequency hopping starts at the first PRS occasion of the PRS occasion group.
Proposal 2:
Update LPP as indicated for correct support of PRS frequency hopping.
4 Conclusions
This paper discusses LPP corrections for correct representation of the RAN1 agreement regarding OTDOA enhancements as part of the feMTC work item. We have the following proposals:

Proposal 1:
Update LPP as indicated for correct support of multiple PRS occasions within a legacy PRS period.
Proposal 2:
Update LPP as indicated for correct support of PRS frequency hopping.
The proposed changes are included in an LPP CR [3].
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