3GPP TSG RAN WG3 #89bis











                           R3-152028 Sophia Antipolis, France, October 5th -9th, 2015
Title: 
Discussion on CE Paging
Source: 
Samsung
Agenda item:
5.2
Document for:
Discussion and approval
1. Introduction 
RAN3#89 achieved some progress on CE paging optimization. 

· WA: provide at context release last serving cell and last known CE level.

· A paging attempt account as same as non CE paging optimization.
This paper continues to discuss usage of the last known CE level for CE paging and propose additional useful information.
2. Discussion

2.2 Usage of the last known CE level

The CE paging mainly benefits the static UE which is located at the bad coverage, e.g. a sensor under the ground or a meter located at the deep corner indoor. For the UE in good coverage, the repeated paging times in a paging occasion does cost a great deal of resource. 

The intention of CE paging optimization is to fix the paging issue for the CE UE in bad coverage and not to bring in extra paging resource overhead for the UE in good coverage. The usage of the last known CE level assumes the UE is stationary.
However, there might be three kinds of CE UEs:
Case1: a UE is always in stationary.

Case2: a UE is always in mobility. For this kind of UE, it is in high likelihood to stay on the ground and under the good coverage at the most of time. Even it passes some bad coverage, the interval is temporary.
Case3: a UE whose mobility status is related to the time period. At some time period, the UE behaves as static, e.g., a human belonging IOT at the working time in the office or a drone at the free time in the warehouse. At this time, the CE level of the UE is unchanged. At some other period, the UE may move quickly and frequently, e.g. a human belonging IOT on the subway out of office for or a drone with the flying task. At that time, the CE level of the UE may switch time by time quickly.
After receiving a CE paging for a UE, the eNB needs to decide the start CE level. The last CE level can be applied as the start CE level for the static UE but is not suitable for the UE in mobility.
E.g.

CEL-1, requires repeated paging transfer in a PO (Paging Occasion): once

CEL-2, requires repeated paging transfer in a PO: 4 times

CEL-3, requires repeated paging transfer in a PO: 8 times

If a UE at best coverage, CEL-1(once) is enough for UE; if a UE at worst coverage, CEL-3(8 times) should be applied.

Last CE level= CEL-3.
If the UE is stationary, select CEL-3 is the optimal choice. However, if the UE is in mobility, the UE will pass CEL-3 temporarily, most of time, the UE still stay at good coverage, CEL-1(once) is appropriately enough for the UE. It is reasonable to start with CEL-1 rather than CEL-3 for paging resource saving.
Observation1: the mobility status of UE impacts on the effect of the CE paging enhancement. The usage of the last known CE level is only benefit the static UE.
With the received last serving cell and last CE level in paging msg from the MME, the eNB doesn’t know whether to apply the last CE level as the start CE level for paging since the eNB doesn’t know the UE’s mobility status. For UE in case-3, if it is in the static period, the last CE level can be applied as the start CE level for paging. Otherwise, the last CE level should not be applied.
The below information can give a clue for the paging eNB to decide whether the UE is static or not.
- The visited CE levels of the last serving cell.
- The time spent of the visited CE level of the last serving cell.
If the UE only stay at one CE level in the last serving cell, the eNB can estimate the UE as static (case1). The last CE level can be applied.
If the UE switch several CE levels in last serving cell and the time spent of each CE level is short in the last serving cell, the eNB can estimate UE is in mobility (case2). The last CE level is not applied. 
If the UE switch several CE levels in last serving cell but the time spent of the last CE level is much longer than others, the eNB can estimate the UE as static or turning into the static time period (case3). The last CE level can be applied.
Proposal1: last serving eNB provides the visited CE levels of the last serving cell to the MME. The MME transparent transfer it in paging msg to assist the eNB to enforce CE paging optimization.

Proposa2: last serving eNB provides the time spent of the visited CE levels of the last serving cell to MME. The MME transparent transfer it in paging msg to assist the eNB to enforce CE paging optimization.

3. Conclusion
This paper continues to discuss usage of the last known CE level for CE paging and propose additional useful information.
Observation1: the mobility status of UE impacts on the effect of the CE paging enhancement. The usage of the last known CE level is only benefit the static UE.

Proposal1: last serving eNB provides the visited CE levels of the last serving cell to the MME. The MME transparent transfer it in paging msg to assist the eNB to enforce CE paging optimization.

Proposa2: last serving eNB provides the time spent of the visited CE levels of the last serving cell to MME. The MME transparent transfer it in paging msg to assist the eNB to enforce CE paging optimization.
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