3GPP TSG-RAN WG4 Meeting #71
 R4-143798
Seoul, South Korea, 19-23 May, 2014
Agenda Item:
9.4.4
Source: 
Ericsson
Title: 
Solutions for OTDOA with RRH
Document for:
Approval
1 Introduction
In [1], the companies were encouraged to study the following scenarios: 

· OTDOA scenario: RRH with PCI identical to the associated Macro cell  

· E-CID scenario 1: RRH with PCI identical to the associated Macro cell 

· E-CID scenario 2: non-collocated serving cells in CA
In [3], a methodology for OTDOA studies has been agreed, according to which the following RRH scenarios were compared (in addition to the Rel-9 macro cell deployment):
· Different PRSs are transmitted from different RRH of the same macro cell,
· The same PRSs are transmitted from all RRHs of the same macro cell.

The two scenarios mimic the UE ability/inability to distinguish PRSs from different RRH. 
In this contribution, we analyze solutions that can potentially enable OTDOA positioning with RRHs transmitting signals distinguishable to the UE performing RSTD measurements. Some of the approach have already been discussed in [4,5].
2 Discussion
In general, the solution approaches that make it possible for a UE to differentiate signals from different RRHs of the same macro cell may be classified into two groups of solutions that provide a possibility for:
1. Using RRH-specific signal sequences, and

2. Separating in time positioning signal transmissions from different RRHs.
Below we provide examples for each of the two groups of solutions.

· Proposal: From each of the two groups, one solution is selected as a baseline for further analysis. A higher priority is given to solutions with no/smallest specification impact.

2.1 Group 1: RRH-specific signal sequences

In general, solutions from this group imply that different radio signal sequences are transmitted from different RRH, where the radio signal sequences are based on the existing or new signal types but different due to, e.g., different scrambling codes or due to using different RRH-specific parameter values for generating the sequences. Even received simultaneously, the UE is expected to be able to differentiate between the signals from different RRHs.
Solution 1 (Virtual Cell IDs): In [4], using virtual cell IDs is proposed, by which a virtual cell ID is used for PRS scrambling and RE mapping and it is different from virtual cell IDs specified for UL CoMP though based on the same principle. This approach is not backwards compatible with Rel-9 OTDOA.
Solution 2 (newly standardized RRH-specific sequence): The approach proposed in [5]. Standardizing a new reference signal sequence would require a lot of efforts in all the RAN groups.
Solution 3 (using for positioning other RSs (CSI-RS)): The approach is proposed in [5]. This approach would most likely require introducing new requirements, new LPP and LPPa signalling, as well as new configurations in RAN1, and thus would potentially have a significant impact on all RAN groups. Furthermore, using CSI-RS for positioning purpose may be challenging due to their low density in time-frequency space.
Solution 4 (LPP-signalled cell IDs differ from the true PCI of the macro cell): This approach suggests using cell IDs, which are not necessarily the true PCI of the cell, just for the purpose of generating different PRS sequences for different RRHs. This approach is already possible with the existing LPP signalling and can be left to network implementation. With this approach, different RRHs will be seen by the UE as different cells, no difference for UE implementation. Reporting of the measurements for different RRHs based on this approach is also rather straightforward and is fully compliant with the current RSTD measurement reporting procedures and signalling.
Solution 5 (associate an RRH with a part of the cell): By this approach, the standardized intra-cell area specific identities may be reused also for RRH. Enhancement of LPP is needed to account for such identities, but the enhancement is potentially useful for the whole positioning feature, not only for OTDOA, and is particularly appealing for heterogeneous deployments. The specification impact is small.
· Observation 1: In Group 1, Solution 4 can be a network implementation that does not require standardization.
2.2 Group 2: Signals from different RRHs separated in time
Solutions of the second group imply that signals transmitted from different RRHs are enough separated in time to avoid the RRH confusion and selecting a wrong peak by a UE. The time separation may be by different means, e.g., as described below. For these solutions, there is no need to use different signal sequences for different RRHs.
Solution 1 (RRH-specific muting patterns): In [4], it is suggested that different muting patterns may be configured for different RRHs. To differentiate the measurements for different RRHs in an RSTD measurement report it is also proposed to report the measurement together with the muting pattern. Reporting of the muting pattern by a UE may, however be not necessary for this solution, if there are other means to identify an RRH in the RSTD measurement report.
Solution 2 (RRH-specific subframes time-multiplexed within the same Rel-9 PRS pattern): In [5], it is proposed to configure different transmit timings for different RRHs, at the subframe or positioning occasion level. For example, the subframe level can be understood as different RRHs transmitting PRS in different subframes within each positioning measurement occasion, and the occasion level can be understood as different RRHs transmitting PRS in different positioning measurement occasions of the same PRS configuration pattern. If the association between positioning subframes and RRHs is pre-defined, a minor impact on specification may be envisioned, e.g., scaling the Rel-9 measurement period with the number of RRHs.
Solution 3 (RRH-specific configuration of Rel-9 PRS pattern for the same PCI): By this approach, the existing signalling may be reused, but different PRS patterns (different values of prs-ConfigurationIndex, e.g., different time shifts) are configured for different RRHs resulting in multiple OTDOA-NeighbourCellInfoElement IEs (one per RRH) with the same PCI but different prs-ConfigurationIndex. The UE will then be performing RSTD measurements according to the received OTDOA assistance data. According to the current specification, the UE reports RSTD measurements for cells in the same order as they appear in the OTDOA assistance data, and the same is to be done also when the RSTD measurements are reported for different RRHs, which enables E-SMLC to associate an RSTD measurement with the corresponding RRH. With this approach, positioning occasions may be not aligned for intra-frequency RSTD measurements.
· Observation 2: In Group 2, all solutions seem to have minor specification impact.
3 Summary

The following have been observed and proposed in this contribution:
· Proposal: From each of the two groups, one solution is selected as a baseline for further analysis. A higher priority is given to solutions with no/smallest specification impact.

· Observation 1: In Group 1, Solution 4 can be a network implementation that does not require standardization.

· Observation 2: In Group 2, all solutions seem to have minor specification impact.
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