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1. Introduction 

In the RAN4 AdHoc 2010-01 meeting the assistance data for the RSTD measurement was discussed and a LS was agreed to be sent to RAN2  ‎[1]. During the discussions it was identified that the assistance data would need to be extended also to support inter-frequency RSTD measurements. 
2. Assistance information 
As indicated to LS to RAN2 ‎[2], UE needs to perform the RSTD measurements for inter-frequency during the measurements gaps. Hence as during the measurement gaps UE is not required to receive from the serving layer and allowed to ‘re-tune’ it’s receiver to the target carrier to perform measurements, it would seem beneficial to have the PRS burst at different layers be set in non-overlapping manner. The current ‘Estimated Timing Difference’ report agreed in email discussion ‎[1] allows to indicate the time difference between the PRS sub-frames in range -0.5ms:+0.8ms. In order to enable the ‘Estimated Timing Difference’ to be signalled also in case of inter-frequency cell in respect to the serving cell, additional information would need to be provided assuming that the timing difference between the PRS sub-frames is more than -0.5ms:+0.8ms. In below we have highlighted few options how this additional information could be constructed and also signalling be covered. Naturally the details of the signalling are handled in RAN2, but RAN4 should probably clarify the type of the information needed similarly as was done for the assistance data.
The maximum PRS burst periodicity is 1280ms, hence in principle the maximum difference between the PRS burst sent on different frequency layers would be ±640 sub-frames. Thus one approach that could be envisioned to provide the information for inter-frequency neighbouring cells would be to inform the PRS burst offset in sub-frames in respect to the first PRS sub-frame. This, together with the ‘Estimated Timing Difference’ could then be used to provide UE the information on the timing of the PRS burst on the target layer. 
Other alternative to structure the additional assistance information is to refer to a given measurement gap during which the PRS burst occur at the target layer. The two possible measurement gap repetition periods are 40ms or 80ms. Hence at maximum 31 offset would need to be signalled. In addition some offset within the measurement gap would need to pin-point the target layer PRS sub-frame. Naturally as the minimum PRS burst periodicity is 160ms, it would not seem necessary to configure shorter repetition period that 80ms.
The ost straight forward approach would probably be to inform the System Frame Number on the serving layer, during which the (first) PRS sub-frame occurs at the target layer. This information together with other assistance information would jointly pin point the (coarse) PRS burst timing at the inter-frequency layer. 

Proposal 1: A LS is sent to RAN2 clarifying the needed assistance data to support inter-frequency measurements for RSTD measurement. Detailed solution can be left to RAN2 but RAN4 should inform the needed information and possible use cases.
3. Discussion on the inter-frequency requirements
In the RAN4 AdHoc-2010-01 it was agreed also that the maximum size for the neighbouring list is 24 cells ‎[1]  per layer. RAN4 discussion on the L1 measurement period for the intra-frequency has not yet been concluded, but there seems to be consensus that it would need to be multiple of PRS periods.  This has been considered to be able to detect larger number of cells in fading conditions. The measurement period for inter-frequency case would also need to be considered. In context of mobility measurements it has been agreed that the measurement period is different for inter-frequency measurements and the period is scaled per number of layers to be measured. Furthermore the intra-frequency measurement period is scaled also according to amount of inter-frequency measurements.
The need of inter-frequency measurement applicability to RSTD measurement was justified with two principle scenarios. Firstly, in a deployment with multiple layers the PRS burst might be configured only to single layer, which has better coverage or more cells. Secondly UE could be on layer which has PRS bursts configured, but the number of cells is limited, this in order to obtain results from more cell/sites measurements for additional layer are needed. As it would seem reasonable assumption that most relevant scenarios would be contained between two frequency layers or from one frequency layer to another it would seem sufficient that UE needs to support measurements only from one inter-frequency layer in addition to the intra-frequency layer. 
Proposal 2: UE needs to support RSTD measurement from one inter-frequency layer in addition to the serving layer. 

Even though in the afore mentioned case when the PRS burst would not be overlapping , the amount of PRS burst occurrences would be the same from both/all layers, it does not imply that measurement period would be the same as in case of only a single (intra) frequency layer. When considering the measurement period, some complexity aspects should be also accounted. It is a quite typical assumption that the RSTD measurements cannot be processed in real time, thus some buffering of data and correlation results is needed. Furthermore as discussed in context of L1 measurement period for the RSTD, it should be set so that it allows UE to do the measurements and calculations also in serial manner, rather than requiring all the cells being processed simultaneously to alleviate the processing and memory consumption requirements. Thus if UE needs to be able to perform intra- and inter-frequency measurements at the same time, the processing complexity and memory consumption can easily become multiple of the number of layers to be considered, unless some limitations are set. Different approaches to alleviate the complexity concern can be considered, but it would appear to be most straight forward that the allowed L1 measurement period is multiplied by the number of layers that need to be measured. 
Proposal 3: The allowed measurement period would be multiplied by the number of layers that need to be measured.
4. Conclusions

In this contribution we have discussed issues related to the inter-frequency RSTD measurements. Following proposals are made:

 Proposal 1: A LS is sent to RAN2 clarifying the needed assistance data to support inter-frequency measurements for RSTD measurement.

Proposal 2: UE needs to support RSTD measurement from one inter-frequency layer in addition to the serving layer. 

Proposal 3: The allowed measurement period would be multiplied by the number of layers that need to be measured.
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