
3GPP TSG RAN WG2 Meeting #81bis
R2-130996
Chicago, U.S.A, April 15th-19th, 2013
Source:
CATT 
Title:
Considerations on UEPCOP
Agenda Item:
5.2.2
Document for:
Discussion and Decision
1. Introduction
In RAN#58 meeting, the New SI Proposal: Study on RAN aspects of Machine-Type and other mobile data applications Communications enhancements[1] was approved. One of the main targets of this study item is to investigate and evaluate the RAN-impacting solutions that have been proposed by SA2 to address the objectives outlined in the SDDTE and UEPCOP Building Blocks of the SA2 work item on Machine Type and other mobile data applications Communications Enhancements.
In this contribution, we mainly analyze the RAN impacts of the candidate’s UEPCOP solutions in SA2 and propose the RAN related issues which we think necessary for further study in RAN.
2. Discussion
In the LS from SA2[2], several UEPCOP solutions that may impact RAN are listed as following:

1. Ch. 7.1.3.1 “Extended DRX in idle mode”;

2. Ch. 7.1.3.2 “Extending DRX using UE Assistance Information”;

3. Ch. 7.1.3.5 “Transmission delay until better coverage conditions”;

4. Ch. 7.1.3.6 “Long DRX cycles in connected mode”; and

5. Ch. 7.1.3.7 “Factors for determining extended DRX”.

Although there are already RAN impacts analyses in TR 23.887[3], some further analysis and evaluation are needed from RAN perspective to figure out RAN issues of each solution.
2.1. Solution 1: Extended DRX in idle mode
As described in Ch. 7.1.3.1 in TR 23.887[3], the main idea of this solution is to extend the Maximum DRX cycles in idle mode with longer values allowing the UE to save battery as waking up and listening for a potential paging message is one major power consuming functionality. When this solution is used, paging transmission period is also adjusted based on the extended DRX cycle applied to the UE.
To implement this method, at least the following issues need to be considered from RAN aspect:
· Paging Cycle Extension

As indicated in [3], when the extended DRX cycle is used in idle mode, the paging transmission period is also adjusted based on the extended DRX cycle applied to the UE. Currently, DRX cycle is calculated based on SFN, whose maximum value is 1024. This means that the DRX cycle is no larger than 10.24s. So RAN should consider how to design the extended DRX cycle in idle mode, e.g. to calculate the paging time based on absolute time, or to define new formula based on SFN, or other possible methods.
Proposal 1: RAN2 should study the detailed mechanism on the calculation of the extended the paging cycle.
· Mobility Issue
For UE camped on a cell supporting extended DRX, it can be configured with extended DRX to save battery. When it moves to a cell belonging to the same TA but not supporting extended DRX, there will be no location update procedure according to the current specification. Since MME doesn’t know that the UE move to a network not supporting extended DRX, the MME will still use the extended DRX cycle for this UE. Then the key issue here is how to make MME, RAN and UE have a consistent understanding about the DRX cycle the UE should apply. This could be solved either by network strategy, e.g. only active the extended DRX when all the eNBs belong to the TA support the extended DRX, or by standardized signaling, e.g., design some procedures to keep the consistent knowledge among the involved nodes. Obviously, the former solution will limit the usage of the extended DRX while the latter one will have specification impacts. Anyway, both RAN and SA could study on this further.
Observation 1: For the extended DRX in idle mode solution, the mobility between extended-DRX-capable RAN node and non-extended-DRX-capable RAN node will cause the inconsistent understanding about the DRX cycle the UE should apply, which may cause paging loss or unnecessary paging transmission.

Proposal 2: RAN should study the solutions to solve the issue due to the UE mobility between extended-DRX-capable RAN node and non-extended-DRX-capable RAN node, as mentioned above.
· System Information Updating
In current system information update procedure, the eNB shall notify UEs in idle mode via paging within a SI modification period which should cover the longest Paging DRX cycle of all the UEs in idle mode. According to the current TS 36.331, the modification period boundaries are defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period. So the SI modification period is no longer than maximum SFN which is 1024. When the extended DRX is used, RAN needs to study how to achieve the system information update for UEs configured with extended DRX. One direct method is to extend the modification period accordingly, but this will impact the legacy UEs. Another possible method is to make UEs configured with extended DRX only read and update system information when it wakes up to listen for a potential paging message. Anyway, it is an issue needs to be further discussed in RAN2.
Proposal 3: RAN2 should study the solutions to solve the SI updating issues.
· Paging Delay
While the extended DRX cycle is applied in idle mode, the paging period for a UE may be rather long, e.g. tens of minutes. If a paging is not successfully received by the UE at the first paging occasion, there will be a long wait for the next paging, this will increase the paging delay seriously and will increase the required buffer size in both MME and eNB due to the storage of the unsuccessfully transmitted paging messages.
To solve the issues, some RAN solutions could be considered, e.g. eNB repeat the transmission of paging with shorter repetition period right after the paging occasion of a UE. However, further discussion is needed.
Proposal 4: RAN2 should further study the solutions to avoid long paging delay due to applying the Extended DRX in idle mode.
2.2. Solution 2: Extending DRX using UE Assistance Information
The Extending DRX using UE Assistance Information solution intends to use the PPI (power preference indication) which was introduced in EDDA to decide the use of extended DRX in idle mode.

As a matter of fact, the usage of PPI is to inform E-UTRAN of the UE’s power saving preference for the current ongoing service and E-UTRAN may assume that the UE prefers a default configuration for power saving so that eNB could configure the UE with low power consumption parameters, e.g. longer DRX cycle in connect mode. So in our understanding, the PPI reflects the service-specific power preference but not UE specific. Regarding it’s not always the case that a UE reporting PPI for a service in connect mode means that the UE could tolerate the paging delay caused by the extended paging cycle, we don’t believe that the PPI could be used for the determination of Extending DRX cycle in idle mode. Anyway, introduction of new indication could be considered if there is requirement of UE Assistance Information from SA2’s perspective.
Observation 3: PPI for EDDA is used for the UE in connect mode and the original intention is to reflect the power preference for the requested service of the UE. It is not suitable to use the PPI to determine the Extending DRX cycle in idle mode.
Proposal 5: It is proposed not to use the currently defined PPI (power preference indication) for the Extending DRX decision and RAN should inform SA2 about this understanding. 
2.3. Solution 3: Transmission delay until better coverage conditions
This solution allows UEs to transmit at lower power levels via transmission delay until better coverage conditions, which means when UE is in idle mode and needs to transmit data while the coverage conditions are not good (below certain threshold), the transmission could be delayed until better coverage conditions.
From our analysis, this method could be achieved by UE implementation and no standard impact is foreseen.
Observation 4: The “transmission delay until better coverage conditions” method could be achieved by UE implementation and no standard impact is foreseen.
Proposal 6: It is proposed to achieve the “Transmission delay until better coverage conditions” solution by UE’s implementation.
2.4. Solution 4: Long DRX cycles in connected mode
As described in Ch. 7.1.3.6 in [2], SA2 proposed the solution of long DRX cycles in connected mode that allows UE to switch off its radio transmitter and receiver for longer periods of time, and thus reduce its power consumption. It is also suggested that long DRX cycle (longer than a few tens of seconds) is mainly suitable for applications with only mobile originated transactions or for delay tolerant applications.

As investigated in EDDA[4], longer DRX cycles give lower power consumption in RRC connected mode but impact the handover performance, e.g. increase the radio link failure rate. Besides the continuation of the study of solutions for handover issues in this study item, the following issues also need to be considered regarding the extended DRX cycle may be larger than the maximum value defined in current specification.
· Radio link monitoring

According to TS 36.133[5], out-sync/in-sync evaluation period (Qout and Qin Evaluation Period in DRX) is 5 DRX cycles when current long DRX cycle is configured with its maximum value, i.e. 2560ms. If extended DRX cycle is used, out-sync/in-sync evaluation period will be extended accordingly if 5 DRX cycles are still used. As a result, the out-sync/in-sync report could not reflect the quality of the signal in time which may cause problem. Whether less than 5 DRX cycles could be used as out-sync/in-sync evaluation period is left for RAN to discuss.
· Measurement Issue
According to TS 36.133[5], intra frequency measurement period is mainly related to DRX cycles because UE shall be able to identify a new detectable intra frequency cell within 20 DRX cycles when current long DRX cycle is configured with its maximum value, i.e. 2560ms. If the DRX cycle is extended, the period of identifying a new detectable intra frequency cell will be extended accordingly if 20 DRX cycles are still used. As a result, the measurement report could not reflect the radio signal strength changes. Whether less than 20 DRX cycles could be used as the period of identifying a new detectable intra frequency cell or not is left for RAN4 to discuss. 
From the analysis above, we come to the following observation and proposal:
Observation 5: Long DRX cycles in connected mode have impacts on radio link monitoring procedure, Intra frequency measurements.
Proposal 7: It is proposed to inform RAN4 to evaluate the impacts on radio link monitoring procedure and intra frequency measurement procedure by introducing the longer DRX cycle in connected mode.
2.5. Solution 5: Factors for determining extended DRX

This solution just provides some factors which may influence the decision of extended long DRX for both idle mode and connected mode. The factors include UE provided Power Preference Indication, UE subscription information, QoS parameters and Current service used by UE.
In our understanding, only UE provided Power Preference Indication may have RAN impacts while the others are information that MME could easily get without RAN assistant.
Observation 7: The “UE provided Power Preference Indication” may have RAN impact. The others are information that MME could easily get without RAN assistant.
3. Conclusion
In this contribution, we analyzed the RAN impacts of the candidate’s UEPCOP solutions provided by SA2 and gave the corresponding observations and proposals. It is proposed to capture the observations in RAN TR:

Observation 1: For the extended DRX in idle mode solution, the mobility between extended-DRX-capable RAN node and non-extended-DRX-capable RAN node will cause the inconsistent understanding about the DRX cycle the UE should apply, which may cause paging loss or unnecessary paging transmission.

Observation 2: PPI for EDDA is used for the UE in connect mode and the original intention is to reflect the power preference for the requested service of the UE. It is not suitable to use the PPI to determine the Extending DRX cycle in idle mode.

Observation 3: The “transmission delay until better coverage conditions” method could be achieved by UE implementation and no standard impact is foreseen.
Observation 4: The “UE provided Power Preference Indication” may have RAN impact. The others are information that MME could easily get without RAN assistant.
Observation 5: Long DRX cycles in connected mode have impacts on radio link monitoring procedure, Intra frequency measurements.
Observation 6: The “UE provided Power Preference Indication” may have RAN impact. The others are information that MME could easily get without RAN assistant.
It is also suggested that RAN2 discuss the issues mentioned in this contribution and agree the proposals for each solution.
· For the solution “Extended DRX in idle mode”:
Proposal 1: RAN2 should study the mechanisms on the calculation of the extended the paging cycle.
Proposal 2: RAN2 should study the solutions to solve the SI updating issues.

Proposal 3: RAN should study the solutions to solve the issue due to the UE mobility between extended-DRX-capable RAN node and non-extended-DRX-capable RAN node mentioned in section 2.
Proposal 4: RAN2 should further study the solutions to avoid long paging delay due to applying the Extended DRX in idle mode.

· For the solution “Extending DRX using UE Assistance Information solution”:
Proposal 5: It is proposed not to use the currently defined PPI (power preference indication) for the Extending DRX decision and RAN should inform SA2 about this understanding. 

· For the solution “Transmission delay until better coverage conditions”:
Proposal 6: It is proposed to achieve the “Transmission delay until better coverage conditions” solution by UE’s implementation.
· For the solution “Long DRX cycles in connected mode”:

Proposal 7: It is proposed to inform RAN4 to evaluate the impacts on radio link monitoring procedure and intra frequency measurement procedure by introducing the longer DRX cycle in connected mode.
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