3GPP TSG-RAN WG4 Meeting #74bis





R4-151752
Rio de Janeiro, Brazil, 20 - 24 April, 2015
Agenda item:
9.4.1
Source: 
NTT DOCOMO, INC.
Title: 
Discussion on improvement of measurement delay
Document for:
Approval
1
Introduction

In RAN#67, “Measurement gap enhancement” was approved as SI. The objectives of this SI are summarized as below in [1]
The objectives of RAN4 WG are to study the feasibility of measurement gap enhancements for the inter-frequency and inter-RAT cell identification and measurement and the possible network controlled PCell/SCell interruption due to single chip RF-IC implementation. Specifically, enhancement in following aspects can be pursued:

· Objective 1:
· Evaluate the design options and corresponding feasibility of measurement gap length, measurement gap repetition period and variable gap pattern
· Objective 2:
· Evaluate the design options and corresponding feasibility of multiple measurement gap patterns assignment when UE is configured with PCell and one or more SCells, e.g. multiple measurement gap pattern assignment per component carrier, measurement gap pattern for multiple RF chains. Inter-frequency and inter-RAT measurements of layers other than the PCC and SCC(s) should be considered in the evaluation.

· Objective 3:

· Evaluate the design options and corresponding feasibility of network controlled PCell/SCell interruption

In this contribution, we focus on the objective 2 and provide our view about how to achieve the suitable and meaning full outcome on the objective 2 by comparing the measurement requirements on each RF chain and the test results of commercial UEs.
2  Discussion
In the past several years, various new technologies and improvements have been discussed and the corresponding UE requirements have been specified. Accordingly, the requirements of measurement delay and cell identification delay were discussed. For example, increased number of carriers for UE to monitor (IncMon) has been discussed in the Rel-12 time frame. Nevertheless, in IncMon WI, new requirements were discussed based on Rel-8 requirements. More specifically, the requirements for cell identification delay of normal performance group and reduced performance group were relaxed by multiplying Rel-8 requirements and coefficient made from scaling factor together in the current specification. Note that the coefficients are applied to measurement period. In this way, new requirements are generally created based on legacy ones and we usually keep the original requirements. Thus, if we follow the conventional way, it would be also applied to the objective 2 unless we identify any fundamental issues through the process of making new requirements.

Observation 1: Basically, new requirements about measurement delay and cell identification for objective 2 would be considered to be discussed based on Rel-8 requirements.

However, we have identified an issue that gap between respective measurement delay of current requirements and actual value about commercial UEs becomes larger and unrealistic if we follow this approach. From here, we make the issues more specific by discussing new requirements for multiple measurements on each component carrier. 
To explain our view, we mention cell identification delay as an example. In the current specification, in case of FDD-FDD inter-frequency measurements case UE shall be able to identify a new FDD inter-frequency carrier within 3840ms when no DRX is used. This delay requirement is increased by configuring to UE to monitor multiple carriers. On the other hand, if UE with multiple RF chains is capable of measuring carriers on each component carrier, the delay requirements of cell identification can be reduced. Assuming NW configures to UE with 2 RF chains to monitor 2 FDD carriers, the requirement for identification delay can be 3840ms or even less. This is helpful especially for UE which is forced to monitor lots of carriers or moving at high speed. Regarding requirements, they can be improved drastically compared to Rel-8 requirements. 

Next, in order to understand actual cell identification value of current UEs we test some commercial UEs. Here, we provide 3 test results obtained from conformance testing corresponding to TS36.133 A.8.3.1. 
[image: image1.png]Cell identification delay(ms)
Chipset A 227
Chipset B 202
Chipset C 827




Table 1. Test results of TS36.133 A.8.3.1
As can be seen in Table 1, commercially available UE’s capability is much better than test requirements. Assuming NW configures to UE with 2 RF chains to monitor 2 FDD carriers, the actual value for cell identification delay can be 202 – 827ms or even less. Based on the discussion so far, the relationship between the requirements and the actual values can be drawn as Figure 1. In Figure 1, we assume UE monitor 2 FDD carriers. This trend applies regardless of duplex mode and number of carriers.
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Figure 1. The relationship between the requirements and the actual value

In Figure 1, we can understand that even the current commercial UE can meet the expected requirements for UE with 2 RF chains. This means that new requirements for UE with 2 RF chains could be meaningless if RAN4 specifies new requirements based on Rel-8 requirements. 

Observation 2: New requirements for UE with 2 RF chains could be meaningless if RAN4 specifies new requirements based on Rel-8 requirements.
This issue comes from the large gap between respective measurement delay of current requirements and actual performance of the commercial UEs

In order to avoid this situation, we believe that Figure 2 is the ideal relationship between the requirements and the actual values. Based on Observation 1and 2, tightening or at least revisiting the current requirements are the simplest way or appropriate way to realize the relationship in the Figure 2. Moreover, tightening is also more meaningful for current UE testing because Rel-8 requirements are unnecessarily loose even if the commercial UE has much better performance.

Observation 3: The relationship in Figure 2 is ideal.

Proposal: Current requirements for cell identification delay should be tightened or at least revisited as well when making new requirements for UE with multiple RF chains.
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Figure 2. The ideal relationship between the requirements and the actual value

3
Conclusion

　In this contribution, we mention a potential problem on making new cell identification delay requirements for UE with multiple RF chains. And, several observations and proposal are provided as follows.
Observation 1: Basically, new requirements about measurement delay and cell identification for objective 2 would be considered to be discussed based on Rel-8 requirements.

Observation 2: New requirements for UE with 2 RF chains could be meaningless if RAN4 specifies new requirements based on Rel-8 requirements.
Observation 3: The relationship in Figure 2 is ideal.

Proposal: Current requirements for cell identification delay should be tightened or at least revisited as well when making new requirements for UE with multiple RF chains.
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