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1. Introduction 

During RAN2 #53, there were some detailed discussions regarding the UE measurement capabilities in different scenarios including scenarios with deviations between the cell transmission bandwidth and the UE reception-bandwidth capability. These discussions triggered a RAN2 liaison statement to RAN1 [1], providing a set of specific questions regarding the E-UTRA UE measurement capabilities in different scenarios. This paper discusses and provides comments to these questions. It is proposed and envisioned that RAN1 discusses these comments and, based on this, prepares a response to the RAN2 liaison statement.

2. Responses and comment on the RAN2 questions

The figure below is from the RAN2 liaison statement and illustrates the different scenarios outlined there-in. The questions of the liaison statement and the corresponding comments are provided below.
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Question 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)?
Response/comments:

The flexibility in terms of where, in the frequency domain, a UE with a 10 MHz reception capability can be positioned within a 20 MHz cell bandwidth is limited by e.g. the detailed structure of the downlink L1/L2 control signaling, a structure the details of which is yet to be decided on. In principle it would be possible to provide a very high degree of flexibility in terms of positioning of the UE in the frequency domain, by designing e.g. a very flexible L1/L2 control-signal structure. However, such flexibility would have a price in terms of UE and system complexity and must thus be justified. More specifically, it is not obvious why there would be a need to have flexibility in terms of frequency-domain position of an active-mode UE that goes beyond what is illustrated by UE1 and UE2 in Figure 1, i.e. the positioning of a 10 MHz UE either in the lower part or the upper part of the 20 MHz transmission band.
Question 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?

Response/comments:

We do not see any reasons why this should be necessary. UE1 can estimate the average (frequency-independent) quality of cell A by carrying out measurements on e.g. the reference symbols within its current 10 MHz reception band. We see no reason why a UE should need to estimate e.g. the instantaneous (frequency-dependent) quality of cell A on frequencies outside its current reception band.

Question 3a

UE4 is a 20 MHz capable UE operating on a 20 MHz cell 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?

Response/comments
It is our view that this should be possible. Although this may require e.g. additional FFT processing at the UE, at least in the absence of tight inter-cell synchronization/time-alignment, it is our view that such measurements should be supported.
Question 3b
Is it possible for this UE to receive broadcast system information from cell B without the need to interrupt reception on cell A?
Response/comments
Similar to question 3b it is our view that such reception is feasible. However, it is important to consider to what extent such reception is actually needed. More specifically, it is important to understand what broadcast system information, if any, is needed to be explicitly read from the target-cell BCH before the execution of a handover. Note that at least part of this information can, as an alternative, be communicated to the UE via the current cell (Cell A in this case).

Question 3c

Is it possible for this UE to perform radio measurements on cell C without needing to interrupt active reception in cell A?

Response/comments

Similar to the response to question 3a, it is our view that such measurements are feasible and should be supported.
Question 3d

Is it possible for this UE to receive broadcast system information from cell C without needing to interrupt reception in cell A?

Response/comments

Similar to the response to question 3b, it is our view that such reception is feasible. However, also similar to the response to question 3b, one needs to consider to what extent such reception is really necessary or if the relevant broadcast system information can instead be acquired via Cell A

Question 3e

Is it possible for this UE to perform radio measurements on cell E without needing to interrupt active reception in cell A?

Response/comments

Similar to the responses to questions 3a and 3c, it is our view that such measurements are feasible and should be supported.
Question 3f
Is it possible for this UE to receive broadcast system information from cell E without needing to interrupt reception in cell A?
Response/comment

Similar to the response to question 3b and 3d, it is our view that such reception is feasible. However, also similar to the response to question 3b and 3d, one needs to consider to what extent such reception is really necessary or if the relevant broadcast system information can instead be acquired via Cell A

Question 4a

UE5 is a 20 MHz capable UE operating on a 10 MHz cell C. Is it possible for this UE to perform radio measurements on cell B without needing to interrupt reception on cell C?

Response/comments

It is somewhat difficult to respond to this question without understanding the full scenario. The key thing that determines whether or not UE5 can perform radio measurements on cell B without interrupting reception on Cell C is whether or not the Cell B SCH is within the current reception bandwidth of UE5. This, in turn, depends on whether UE 5, in this specific scenario, uses a 10 MHz or 20 MHz reception bandwidth. Fundamentally one has to understand the reason why, in this scenario, Cell C uses a 10 MHz transmission bandwidth. Understanding this can then provide understanding if UE5, when in Cell C, would still be able to use a 20 MHz reception bandwidth or would be limited to a 10 MHz reception bandwidth. 

Question 4b

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

Response/comments

Similar comments as for Question 4a.


Question 4c

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

Response/comments

Similar comments as for Question 4a.

Question 4d
Is it possible for this UE to receive broadcast system information from cell D without the need to interrupt reception on cell C?
Response/comments

Similar comments as for Question 4a.
Question 5

Do the answers to any of the questions above depend on whether the current serving cell and the neighbouring cell are time synchronised.

Response/comments

It is our view that this is not the case.
Question 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?

Response/comments

It is our view that this is not the case.
3. Summary and proposals

The paper has provided comments to the RAN2 liaison statement [1]. It is proposed and envisioned that RAN1 discusses these comments and, based on this, prepares a response to the RAN2 liaison statement.
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