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1 Introduction

An LS on Paging Optimization from SA2 in R3-150345[1] was discussed on RAN3#87 meeting, in this contribution, we will provide the background and give analysis on solutions for paging optimization.
2 Discussion
2.1 Backgroud

According to LS from SA2 [1]:

SA2 has been discussing paging optimizations:

(a) to reduce the paging load on the radio interface, and


(b) to lower processing load on MME from sending pages to large number of eNBs. This is especially for low-mobility or stationary devices, (e.g. a utility meter-reader that can be identified by subscription (eg. APN) information or smart phones that rarely move (e.g. identified by timestamps of past visited cells))
SA2 is interested in learning whether and which additional information the eNB can provide to the MME to assist the MME in reducing its S1 paging load. Also, recommendation about information that MME can provide to eNB to limit the eNB’s radio paging load would be welcome. 
2.2 Evaluation Solutions

According to S2-150133[2], there are various solutions discussed in SA2, summarized as below:
1. Providing freq. bands the UE supports to MME and include them in paging message over S1 (as proposed in S2-144273 [5])

2. Sending the paging message over S1 to the “last known eNB” first (as proposed in S2-144273 [5])

3.  “Last known eNB” forwarding the paging message to neighbours via X2 (as proposed in S2-144273 [5])

4. Sending the “last known ECGI” or “last known ECGI and neighbours” in the paging message over S1 (as proposed in S2-144244 [4]/S2-143892 [3])

Already today MME is allowed to apply paging strategies, e.g. issuing the first page towards the eNB from which the UE consumed radio resources last and extending the paging range in case no response from the UE was received.
The main motivation of solutions is MME decides and optimizes the range of sending paging message to RAN at the first page. According to TS23.401 section 5.7.2, MME will keep UE’s Last known E-UTRAN cell as MME MM Contexts for one UE. Therefore, it is easy for MME to decide “last known ECGI” and “last known eNB” (which can be derived from last known ECGI) for paging optimization.
Based on the paging solutions in SA2, there are some issues raised from RAN3 aspect:
1) For solution 4, how could MME know the neighbours’ information related to last known ECGI?
Only if eNB reports “last known ECGI” or “last known ECGI and neighbours” to MME, else MME could not get the neighbours’ information.

Furthermore, besides freq. bands the UE supports, some other paging assistant information raised in last meeting, e.g., mobility pattern of UE. 
Proposal1: Whether and what kinds of paging assistant information needs to be sent to MME shall be decided.
2) If UE’s last known ECGI belongs to the HeNB/relay which connects to HeNB GW/Donor eNB, how could MME know the last known eNB? 
Usually, MME can know which kind of node it connects with based on the (H)eNB global ID included S1 setup procedure. When HeNB GW is deployed, how to recognize HeNB GW from eNB depends on implementation, e.g., configuration data. However, the problem is that MME could not get the mapping information between last known ECGI and HeNB GW. Then it is difficult for MME to minimize the paging range to the HeNB GW which is connected by the last known eNB.

On the other hand, the Global eNB ID of RN is the same as its serving DeNB, which means if MME knows RN ECGI, then it can get the DeNB ID from RN ECGI (28 bits, the the leftmost 20 bits of the Cell Identity correspond to the DeNB ID). The problem is that MME could not understand whether UE’s last known ECGI is a HeNB cell or RN cell.
Therefore, when we consider the paging optimization solution, the above issues need to be considered for HeNB/Relay cases.
Proposal2: The paging optimization solution should also apply for HeNB/Relay cases without any potential issue.
3 Conclusion

According to the above discussion, before we choose paging optimization solution, the following proposals need to be considered:
Proposal1: Whether and what kinds of paging assistant information needs to be sent to MME shall be decided.

Proposal2: The paging optimization solution should also apply for HeNB/Relay cases without any potential issue.
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