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1. Introduction
RAN4 would like to thank RAN2 on its LS on measurement and reception capabilities for LTE. 

In the Section 2 of the LS RAN4 would like to provide its understanding of expected UE measurement capabilities and typical deployment scenarios that should be used as basis for the optimisation of UE mobility support. 

2. Overall Description:

One of the main requirements for the E-UTRA system in TR25.913 is the support of various different operating bandwidths both in downlink and uplink in order to facilitate the deployment of E-UTRA in many different spectrum allocation scenarios. 
RAN4 has also investigated various resource aggregation options, which was originally proposed in R4-051146 “Some operator’s requirements for prioritisation of performance requirements work in RAN WG4”. After its analyses RAN4 considers that instead of deploying more than one narrower bandwidth carriers on contiguous spectrum allocation it is more efficient to deploy one wider bandwidth carrier due to lower complexity and better performance allowed by advanced network algorithms like frequency domain scheduling. 
Thus, it would be important that the future E-UTRA specifications support mobility between the cells with the same carrier frequency and operating bandwidth efficiently. This means that it should be possible for a UE to support this type of neighbour cell measurements while also receiving data its current serving cell. Additionally if the decoding of system information from a target cell is necessary prior to handover or cell reselection (e.g. during active MBMS reception in RRC_Idle) it would also be important for E-UTRA terminals to be able to do the decoding while also receiving data from its current serving cell. However, the need for decoding system information from neighbour cells should be minimised or avoided when ever possible. 
In addition to mobility support within the serving frequency layer it is necessary to support intra-RAT mobility between different frequency layers in which case the serving cells and neighbour cells have different carrier frequencies and potentially also different BWs so that frequencies of the serving cell and neighbour cells do not overlap. This case was not covered in the RAN2 LS. RAN4 sees that the performance of UE mobility support between different frequency layers does not need to be as good e.g. in terms of measurement delays as for the serving frequency layer due to less frequency handovers or cell reselection. 
RAN4 would like to highlight that based on its analyses on the areas of resource aggregation and deployment scenarios as discussed above the mixture of cells in the figure of the RAN2 LS does not seem realistic. In case of 20 MHz operations, Cell C, Cell D and Cell E are not seen to represent a typical mobility scenario. Thus, it is not necessary to optimise mobility concepts to this type of a scenario. 
Below RAN4 provides its answers on the questions RAN2 raised in its LS

The figure below shows 5 cells operating in the same 20 MHz bandwidth. Cells A and B transmit over the full 20MHz and the other cells transmit over 10 MHz but at different positions within the 20MHz. RAN2 understands that the current status in RAN1 is that cell identification and measurements for mobility are performed on the centre 1.25 MHz of each cell, shown by the yellow region at the centre of each cell's transmission. The figure also shows the reception bandwidth of a number of UEs with 10 and 20 MHz reception capability. 
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1. 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)?

The number of positions is expected to be limited by the expected signalling scheme and corresponding optimisation and not by the expected RAN4 requirements.

2. 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?
It is the understanding of RAN4 that it would be desirable to avoid measurements outside the UE bandwidth capability as this type of measurements would require gap assistance. However, it would be important to ensure that the UE is able to search for new neighbour cells within the serving frequency layer even in a case when a 10 MHz UE is operating in a 20 MHz cell.
3. UE4 is a 20 MHz capable UE operating on a 20 MHz cell A.
a. RAN2 assumes that it is possible to perform radio measurements on cell B without needing to interrupt reception on cell A. Is this assumption correct?


This is also the understanding of RAN4 as it is essential to ensure good mobility support within the serving frequency layer.
b. Is it possible for this UE to receive broadcast system information from cell B without the need to interrupt reception on cell A?


Although this is possible the need for receiving system information from a neighbour cell should be minimised. However, it is expected that this capability is needed e.g. in RRC_Idle when a MBMS service is received from the serving cell.
c. Is it possible for this UE to perform radio measurements on cell C without needing to interrupt active reception in cell A? 
d.
Is it possible for this UE to receive broadcast system information from cell C without needing to interrupt reception in cell A?
e.
Is it possible for this UE to perform radio measurements on cell E without needing to interrupt active reception in cell A?

f.
Is it possible for this UE to receive broadcast system information from cell E without needing to interrupt reception in cell A?
The above c) to f) are not seen as typical deployment scenarios. Thus, from a RAN4 perspective it is enough that the performance of UE mobility support in these scenarios is similar or the same as between frequency layers.  Thus, gap-assisted measurements are seen to provide the necessary mobility support. 
4. UE5 is a 20 MHz capable UE operating on a 10 MHz cell C.
a. Is it possible for this UE to perform radio measurements on cell B without needing to interrupt reception on cell C?

b. Is it possible for this UE to receive broadcast system information from cell B without needing to interrupt reception on cell C?

c. Is it possible for this UE to perform radio measurements on cell D without the need to interrupt reception on cell C?

d. Is it possible for this UE to receive broadcast system information from cell D without the need to interrupt reception on cell C?

The above a. to d are not seen as typical deployment scenarios. Thus, from a RAN4 perspective it is enough that the performance of UE mobility support in these scenarios is similar or the same as between frequency layers.  Thus, gap-assisted measurements are seen to provide the necessary mobility support.  RAN4 would also like to highlight that a 20 MHz UE operating on a 10 MHz cell would needs to fulfil all the 10 MHz RAN4 receiver performance requirements (e.g. RF selectivity ) for the operations within the serving cell.
5. Do the answers to any of the questions above depend on whether the current serving cell and the neighbouring cell are time synchronised.
RAN4 assumes that mobility needs to be supported equally well for synchronous and asynchronous networks.
6. Do the answers to any of the questions above depend on whether the distance between centre frequency of the serving cell and the neighbouring cell are spaced by an integer multiple of 15kHz?
As indicated earlier in the LS RAN4 assumes that the most essential case is the one where carrier frequency and bandwidth between the serving cell and neighbour cell are the same. 
3. Actions:

To RAN2
ACTION: 
RAN4 kindly asks RAN2 consider the information on expected E-UTRA deployment scenarios when defining and optimising E-UTRA mobility support.
3. Date of Next RAN4 Meetings:

