3GPP TSG-RAN WG3 Meeting #89
R3-151608
Beijing, China, 24 - 28 August, 2015
Agenda item:

5.2
Source:
LG Electronics Inc.
Title:
Discussion on open issues for MTC paging
Document for:

Discussion
1. Introduction
In the last meeting, the followings for MTC paging has been agreed [1]:

	RAN3 agreed that the eNB sends to the MME the Low complexity MTC capability and the EC (Enhanced Coverage) capability within the S1AP UE Capability Info Indication message.

RAN3 also agreed that these two capabilities will be transferred transparently within an RRC container (i.e. an RRC Information element transferred transparently over S1AP) like was done in release 12 for the category zero UEs.

RAN3 agreed that the Coverage Enhancement level information will be sent from the last serving eNB to the MME for storage within the S1AP Release Complete message.


In a way forward for MTC paging [2], there are however the remaining FFSs. So, we focus on FFSs of this way forward and provide our view on it.
2. Discussion
1. It is FFS if the coverage enhancement level associated with other cells than the last serving cell could also be sent by the last serving eNB.

The serving cell can only know the coverage enhancement (CE) level of the UE in RRC_CONNECTED state. When the UE is transited in RRC_IDLE state, the serving cell does not know its CE level because its UE context is released. In case the UE is located in the cell border between two cells, according to its channel condition, it may perform camping on back and forth between two cells. When the UE is in RRC_CONNECTED at one cell, neighbor cell cannot be aware of the CE level of it. Although it is assumed that the serving cell may indicate this CE level to neighbor cell, the neighbor cell cannot store this CE level because there is no UE context for this UE.
Proposal 1: The CE level associated with other cells than the last serving cell should not be sent by the last serving eNB.
2. It is FFS if timestamp need to be associated with a coverage enhancement level.
Timestamp does not need to be associated with a CE level because the CE level is independent of time. For example, the last serving eNB sends the CE level and timestamp associated with it to the MME. When to page a UE, the MME transmit to the last serving eNB Paging message containing these values. Upon receipt of the message, the last serving eNB tries to page using the CE level and timestamp received from the MME. But because based on timestamp it is not aware of whether a CE level is changed or not, it cannot decide appropriate CE level. So, the last serving eNB could try to page based on the received CE level only. Timestamp is useless.
Proposal 2: The timestamp does not need to be associated with a CE level.
3. It is FFS whether an additional “last page” indication needs to be added.
In first paging, if the eNB does not find the UE to be paged, it would rise a step for the CE level. As the paging attempt is repeated, eventually, the CE level has the highest value defined. If “last page” indication is added, when the eNB receives this indication from the MME, it may use the highest CE level to page the UE. If the UE to be paged exists within the eNB, it is likely that the eNB detects it. So, “last page” indication would be beneficial to reduce the signalling for paging. However, the disadvantage would be that the eNB receiving this indication has to use the highest CE level though it may page the UE using the lower CE level than the highest one.

Instead of “last page” indication, we suggest providing the total number of paging attempts to the eNB to be paged mentioned in [3]. If the Paging message including the total number of paging attempts is received from the MME, the eNB may adjust the increasing step for the CE level. For example, it is assumed that the CE level is defined as six levels such as 0dB, 3dB, 6dB, 9dB, 12dB, 15dB. When the eNB receives 3dB as a CE level through the Paging message, the existing method is to rise a step for the CE level such as 3dB, 6dB, 9dB etc. when the Paging message is received. By the way, if the eNB could receive that the total number of paging attempts is three, in second paging, it may rise a CE level not 6dB but 9dB because the next paging by the MME is the last one. If the UE to be paged is found using this CE level, the eNB would avoid the use of unnecessary radio resource and the UE would reduce unnecessary power consumption.
Proposal 3: Indication on the total number of paging attempts needs to be added.
3. Conclusion
In this contribution, we focused on FFSs of way forward agreed in the last meeting and provided our view on it. The following proposal are kindly suggested to RAN3:
Proposal 1: The CE level associated with other cells than the last serving cell should not be sent by the last serving eNB.
Proposal 2: The timestamp does not need to be associated with a CE level.
Proposal 3: Indication on the total number of paging attempts needs to be added.
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