3GPP TSG-RAN WG3#87bis
R3-150600
Santa Cruz, Spain, 20 – 24 April, 2015
Agenda:
5.2
Source:

NEC 
Title:

Consideration of Paging Opimization
Document for:
Discussion and decision

1. Introduction 
Two sets of LS were received in last RAN3#87 regarding the paging for Rel-13 low-complexity MTC (R3-150008, R3-150344) and general paging optimization (R3-150345).
The RAN3 discussion on the paging for Rel-13 low-complexity MTC did not conclude anything as it has been pending on the RAN2 discussion i.e. on the propagation of the MTC UE Capability in the RRC UERadioPagingInformation, which may have no RAN3 impact.

The RAN3 discussion on the general paging optimization (R3-150345) has also reached no conclusion as in the response LS (R3-150461) from RAN3 which said “RAN3 acknowledges the issue and has started to discuss possible solutions to solve it, also taking into account enhancement for small cell deployment. RAN3 has not yet finalized and will inform SA2 when RAN3 has reached a conclusion.”.
This contribution discussed further the general paging optimization, for the purposes that has been aimed by SA2 (R3-150345):
(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))

2. Discussion

2.1 Possibilities for Paging Optimization
Some possibilities have been raised in LS from SA2 (R3-150345):
1) Paging to cells that operate in frequency bands supported by the UE
SA2 said in the LS “SA2 believes that information about frequency bands supported by the UE can be added to the “UE Radio Capability for Paging” IE that is provided to the MME in order to be stored and then relayed to  eNBs in the S1 paging message.”, i.e. the frequency bands supported by the UE can be included in the existing RRC UERadioPagingInformation message therefore see no RAN3 impact.
We agree that this way may be able to reduce the paging load on the radio interface.  Further may be worth to consider is the lowering processing load on MME from pages to large number of eNBs as shown in the SA2 LS the purpose (b). More in detail, if MME can know the frequency bands that are supported by the eNB, the MME can then send Paging message only to those eNBs who support the frequency band that UE is supporting, thus can also satisfy the purpose (b) to lower processing load on MME from sending pages to large number of eNBs. As the result, paging traffic over the S1 interface can be also reduced accordingly.
2) Same mechanism (i.e. RAN information stored by MME and then relayed to eNBs in S1 paging) could be used to convey RAN Information other than Frequency Bands (such as recommended cells). This is left for RAN groups to analyse.
If the MME sends to all eNBs the paging message with the recommended cells, it still does not lower processing load on MME from pages to large number of eNBs. Therefore it may be worth to consider, if MME can know the cells that are operated by eNB, the MME can then send Paging message only to those eNBs, thus can satisfy purpose (a) and (b).
3) Relay Paging requests via X2
If the MME can choose some eNBs to page and the eNBs page via X2 to its neighbor, this can satisfy both purpose (a) and (b).  Further that may be worth to consider is that, if the MME can know which neighboring eNBs will be X2 paged, it can avoid a risk that some of eNBs are not paged and lead to missing of paging where the UE may camp to.
Further some more possibilities were also proposed and discussed in RAN3#87:

4) Providing assistance information containing mobility pattern extracted from information available to the eNB (containing active and idle cell history information) (R3-150299)
· a list of “recommended cells” (also in SA2 LS R3-150345).
· eNB IDs would be deduced from the list of “recommended cells” and made available to effectively send paging request to those eNBs only where the UE is likely to be reached
If the mobility pattern is the information that the eNB has passed over from eNB to eNB i.e. the UE History Information, that possibly can be an assistant information for the MME to decide the list of eNBs or the list of cells to page. This UE History Information can be included in the UE CONTEXT RELEASE COMPLETE message. This is seen reasonable as it can satisfy the purpose (a) and (b).
5) MME provides the last known ECGI in the Page Request to suggest that the eNB limits paging in this particular cell (S2-144244)
If MME can know the last known ECGI that is operated by eNB, the MME can then send Paging message only to that eNB, thus can satisfy purpose (a) and (b).
This idea however has a limitation to page the stationary UE, or will have a risk that the moving UE in RRC idle will not be paged.
6) The MME sends the Page Request to the last used eNB with a request that the eNB then relays the page message via X2 interface to appropriate neighbour eNBs (e.g. those that are frequently used for handover) (S2-144273)
Same as 3) above.
7) At S1 Release, based on connected mode information, the serving eNB provides current UE’s cell coverage information in terms of neighbouring eNBs to the MME, and the MME selects the eNBs to send Page Requests to (S2-143891)

This is likely similar to the 4) above i.e. assistance information from eNB to MME.
2.2 possibilities to choose to enhance
From the analysis in the chapter 2.1 above, it can be understood that if MME can base on some means or any assistant information to select relevant eNB to page, it can lower processing load on MME from sending pages to large number of eNBs, and thus can also reduce the paging load on the radio interface. 
The means or assistant information can be categorized as the following:

I) The information of the frequency bands that are operated by the eNB, so MME can select relevant eNBs to page the UE that support those frequency band

II) The information of the list of neighbor eNBs, so MME can select relevant eNBs to page, and then relay to X2 paging.
III) The information of the mobility pattern of the UE, so e.g. if for almost stationary UE, the MME can select the last used eNB or list of eNB/list of cells that neighbor to that last used eNB when the UE was released.
Among these three categories, I) and III) are possibly realistic and easy to enhance, as the information is already more or less available, but only need to add in the relevant S1AP signaling message. It of course will add more processing in MME e.g. for I), the MME need to store the frequency bands that are operated by the eNB, and for III), the MME need to store the mobility pattern of the UE which may be dynamic. The X2 relay paging is not excluded for the moment, as it also can satisfy the purpose (a) and (b).
As all these three categories of information can all help MME to find the relevant eNBs, possibly base on the UE capability, it is then having the following proposals:
Proposal 1: It is proposed to consider to provide assistant information from the eNB to MME for Paging Optimization in Rel-13. The assistant information are: I) The information of the frequency bands that are operated by the eNB; II) The information of the list of neighbor eNBs and III) The information of the mobility pattern of the UE (i.e. the UE History Information).
Proposal 2: It is proposed to inform SA2 this decision.
3. Conclusion and proposal

This Contribution discussed the relevant possibilities for the paging optimization in Rel-13.
Proposal 1: It is proposed to consider to provide assistant information from the eNB to MME for Paging Optimization in Rel-13. The assistant information are: I) The information of the frequency bands that are operated by the eNB; II) The information of the list of neighbor eNBs and III) The information of the mobility pattern of the UE (i.e. the UE History Information).

Proposal 2: It is proposed to inform SA2 this decision.
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