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1
Introduction

At the RAN2#52 measurement issues relating to various cell bandwidth scenarios were discussed and a liaison containing various questions were sent to RAN1 and RAN4. RAN2 has now received responses to these question in [1] and [2]. This contribution makes some conclusions based on the received responses and proposes some updates to the RAN2 TR 25.813.
2
Discussion
2.1
Question 1

Question 1 of the liaison asked:

"Cell A is a 20 MHz cell. Is it possible for a UE with a 10 MHz reception capability to be placed by the network anywhere within the 20 MHz cell transmission, or will there be a limited number of possible locations within the 20MHz cell transmission (for example, limited to the 3 locations shown in the diagram as UE1, UE2, UE3)?"

Based on the responses received we can conclude that the number of possible operating locations for a 10 MHz capable UE in RRC Connected state on a 20 MHz cell will be limited. It is clear that at least the operating locations corresponding to the upper and lower 10MHz portion of the cell bandwidth are required. A further operating location in the central 10MHz portion of the cell bandwidth is still under discussion within RAN1.
2.2
Question 2

Question 2 of the liaison asked:

"UE1 is a 10 MHz capable UE operating on a 20 MHz cell A. Is it necessary for this UE to perform measurements on cell A outside of the UEs reception bandwidth, for example to assist the network's decision where to place the UE within the 20 MHz cell transmission?"

From the responses received it is understood that it is not necessary for a 10 MHz capable UE to report any measurement on a serving 20 MHz cell outside of the UEs current operating location. However, RAN1 is continuing to evaluate whether such measurements could have some benefits. It is understood that if such measurements are found to be beneficial then they would be gap assisted measurements.
2.3
Questions 3, 4, 5 and 6
Questions 3, 4, 5 and 6 asked a number of questions relating to neighbour cell measurements for different scenarios of UE bandwidth capability, serving and neighbouring cell centre frequency and operating bandwidth.

Based on the responses from both RAN1 and RAN4 the following conclusions can be made:
1. For serving and neighbour cells within the same frequency layer (meaning the cells have the same centre frequency and the same bandwidth) all UEs will be able to perform measurements without the need to interrupt activity on the serving cell even for the case that the cells are not time synchronised. This will be a minimum capability of UEs.

The only remaining open point with regard to measurements within the same frequency layer is whether it is possible for a 10 MHz capable UE operating in the upper or lower 10 MHz portion of a 20 MHz cell to perform non gap assisted measurements on a neighbouring cell within the same frequency layer.
2. The other scenarios raised in the liaison should be quite rare in realistic network deployments and so for these cases it is sufficient that measurements are performed with the assistance of measurements gaps. Of course, some UEs may have capabilities beyond the minimum capability to support some of these measurement scenarios.

3. With regard to the reading of system information from the BCH of a neighbour cell within the same frequency layer as the serving cell, RAN1 responded that this was feasible but with additional complexity and asked to what extent this was necessary. It is our understanding that, depending on the final design of the SCH and BCH, then some very limited information may need to be read from a neighbour cell BCH in order for a UE to identify the cell before any measurements. However, this limited reading should not be confused with the UEs ability to read more extensive system information from a neighbour cell. Potential use cases for reading of system information from a neighbour cell are discussed in more detail in [3].
3
Conclusion and text proposal

It is proposed that the conclusion drawn from the RAN1 and RAN4 liaison are capture in the TR 25.813 and a suggested text is proposed. If the change is agreed then a CR to 25.813 can be provided.
9.1.1
Variable bandwidth scenarios

The Figure below shows a number of scenarios for adjacent cells with different transmission bandwidths and UEs with different receiver bandwidths. Measurements, reselection and handover need to be considered for these different scenarios.
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Figure 9.1.1: Variable bandwidth scenarios

1)
A cell transmits one set of common channel information. This information must be contained in a bandwidth equal to or less than the UE minimum bandwidth capability (assumed to be 10MHz). This ensures all UEs in RRC_IDLE are capable of receiving the common channels irrespective of UE capability. The need to replicate some control information is FFS.

2)
The term handover is used for the procedure that changes the serving cell of a UE in RRC_CONNECTED. A frequency reconfiguration within the same serving cell is not a handover. A frequency reconfiguration is used to move the UE reception bandwidth within the cell transmission bandwidth.

3)
Neighbour cell lists on which the network requests the UEs to perform measurements for handover and cell reselection do not classify cells as intra-frequency or inter-frequency (i.e. there are no intra-frequency cells and inter-frequency cells)
4)
When in RRC_CONNECTED state a 10MHz capable UE on a 20MHz cell can operate in either the upper or lower 10MHz portion of the cell bandwidth (i.e. corresponding to UE1 or UE2 in figure 9.1.1).
5)
Cells with the same centre frequency and bandwidth belong to the same frequency layer. Cells with different centre frequencies or different bandwidths belong to different frequency layers irrespective of whether there is any overlap of the transmission bandwidths of the cells.
9.1.6
Measurements

Measurements to be performed by a UE for intra/inter-frequency mobility can be controlled by E-UTRAN, using broadcast or dedicated control. In RRC_IDLE state, a UE shall follow the measurement parameters defined for cell reselection specified by the E-UTRAN broadcast (as in UTRAN SIB). The use of dedicated measurement control for RRC_IDLE state is FFS. In RRC_CONNECTED state, a UE shall follow the measurement configurations specified by RRC directed from the E-UTRAN (e.g. as in UTRAN MEASUREMENT_CONTROL).

Depending on whether the UE needs transmission/reception gaps to perform the relevant measurements, measurements are classified as gap assisted or non gap assisted. A non gap assisted measurement is a measurement on a cell that does not require transmission/reception gaps to allow the measurement to be performed. A gap assisted measurement is a measurement on a cell that does require transmission/reception gaps to allow the measurement to be performed.
Whether a measurement is non gap assisted or gap assisted depends on the UE's capability and current operating frequency. The UE determines whether a particular cell measurement needs to be performed in a transmission/reception gap and the scheduler needs to know whether gaps are needed. 
As a minimum capability, UEs need to be able to perform non gap assisted measurements on neighbouring cells within the same frequency layer as the serving cell.
Depending on capabilities, UEs may be able to perform non gap assisted measurements on some neighbouring cells that are in a different frequency layer from the serving cell.
9.1.6.1
Neighbour cell measurements within the serving frequency layer

In a system with frequency reuse = 1, mobility within the same frequency layer (i.e. between cells with the same carrier frequency) is predominant. Good neighbour cell measurements are needed for cells that have the same carrier frequency as the serving cell in order to ensure good mobility support and easy network deployment. Search for neighbour cells with the same carrier frequency as the serving cell, and measurements of the relevant quantities for identified cells are needed.
NOTE:
To avoid UE activity outside the DRX/DTX cycle, the reporting criteria for neighbour cell measurements should match the used DRX/DTX cycle.

9.1.6.2
Neighbour cell measurements of other frequency layers

Regarding mobility between different frequency layers (i.e. between cells with a different carrier frequency), UE may need to perform neighbour cell measurements during DL/UL idle periods that are provided by DRX/DTX or packet scheduling (i.e. gap assisted measurements).
NOTE:
How the gaps are controlled, as well as how the scheduler knows the gaps required by the UE, is FFS.
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