3GPP TSG-RAN WG4 Meeting #71
R4-143634
Seoul, Korea, May 19-23, 2014
Agenda item:
7.9.3
Source: 
Qualcomm Incorporated
Title: 

E-UTRA Requirements on Increasing the Number of Carriers to Monitor
Document for:
Discussion
1. Introduction
A WI on increasing the number of frequency layers a UE should perform measurements on was agreed in [1]. In RAN4#70 some of the high level requirements such as the maximum number of carriers to be monitored were agreed. In RAN4#71 further discussion took place and a WF listing the reached agreements and the options for the open issues was agreed in [2]. In this paper we discuss how to define the measurement delay requirements when the number of carriers to monitor is increased.
2. Discussion

In [2] the open issues regarding how to define the measurement delay requirements are listed. The options A-D revolve around whether the number of carriers in the normal performance group k is fixed or configurable, and whether the scaling factor s for the low performance group is also configurable or not.

We believe that since having both k and s configurable will offer the most flexibility to the network, and will also enable multiple scenarios (e.g. measurements also for offload purposes), option D in [2] should be chosen.

Proposal 1: The number of carriers in the normal performance group k and the scaling factor s for the measurement delay of the carriers in the lower performance should be configurable by the network for each RRC state.

In the next sections we will briefly discuss how to define the requirements with respect to k and s. While the signaling will be left up to RAN2, RAN4 may need to make some suggestions such that the signaling that will be introduced will enable the definition of the RAN4 requirements as envisioned.
Since the requirements for the normal performance group will be backwards compatible with the currently defined requirements, in this paper we will mainly analyze the requirements for the lower performance group. It is assumed that the currently defined scaling with the number of carriers will be maintained even if the number of carriers in the normal performance group will be higher than the current maximum number of carriers.

Idle mode requirements

For idle mode, the current requirements are defined in terms of reselection time or the frequency that search has to be performed on each layer. The cell identification time and the cell evaluation period are shown below.
For the lower performance layers: 
Cell identification time =(Nfreq-k) * (s*Tdetect,EUTRAN_Inter) where Tdetect,EUTRAN_Inter is currently defined in the specifications. 
Cell evaluation period =(Nfreq-k) * (s*Tmeasure,EUTRAN_Inter) where Tmeasure,EUTRAN_Inter is currently defined in the specifications. 

Possible values for s could have a range between 3 and 8 with some granularity. It should be noted that for idle mode there are no constraints on s, however, values that would offer a good trade-off between power consumptions and re-selection delay should be chosen.
With the increase in number of carriers to monitor the reselection delay will also increase if the linear scaling principle is kept. While this is not an issue when the UE is searching for higher priority layers(serving cell quality is above a threshold), it may impede mobility performance. It should be further discussed which frequency layer the UE should search when the serving cell quality is below the priority search threshold. One possible solution is to have the UE search only the normal performance layers that are not in the higher priority list or only all the normal performance layers.
Connected mode requirements

The requirements for connected mode will be very similar with the requirements shown above for idle mode.

For the lower performance layers:
The requirements could be described as follows:
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is currently defined. 

TMeasurement_Period _Inter_FDD_low = s*480 * (Nfreq –k) ms where 480 is the inter-frequency measurement period that is currently defined. 
As the inter-frequency measurements in connected mode are performed in measurement gaps, there are some constraints on s due to the limited time available for measurements. Considering this, the range of values that s could take should be carefully considered.  Furthermore, it should be considered whether lowering the number of gaps that is currently allowed for inter-frequency measurements/layer is feasible. This would enable lowering the overall measurement delay, especially in the case when frequencies from different performance groups are measured at the same time.
The current requirements allow 12 measurement gaps/layer. We believe this number could be reduced to 10 without impacting the measurement performance. If this is found acceptable, the UE could measure 5 normal performance layers and one lower performance layer(total of 6 layers) in the same amount of time that the UE currently measures 5 layers. This would mean reducing the 480ms inter-freq measurement period to 400ms and choosing the lowest value of s as 6. Even if the inter-freq measurement period is not lowered to 400ms we believe that the lowest feasible value for s is 6. s could also have higher values(e.g. 12, 16) which could be suitable for scenarios such as offload to small cells.
Proposal 2: The scaling factor s for RRC connected should be 6 or higher.

The inter-RAT requirements should be kept the same or at least similar to the normal performance group. Measurements from LTE to other RATs will most likely be used for mobility or fall back and lower latency is desirable.
3. Conclusion
In this paper we briefly analysed the open issues for defining the requirements when the number of carriers to monitor is increased. We presented the following proposals:
Proposal 1: The number of carriers in the normal performance group k and the scaling factor s for the measurement delay of the carriers in the lower performance should be configurable by the network for each RRC state.

Proposal 2: The scaling factor s for RRC connected should be 6 or higher.

We believe that it should also be discussed whether the number of gaps/layer for inter-frequency could be lowered from 12 to 10.
Finally, the inter-RAT requirements should be kept the same or at least similar to the normal performance group.
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