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Abstract of the contribution: This paper propose how to MME deliver paging message to eNB when storing of paging message by eNB should be minimized or avoided but the MME does not know exact paging occasion of the UE.
1. Discussion

Regarding to the reply LS from RAN2 [1] (S2-153008/R2-153914), RAN2 (LTE) agreed to define a hyper-SFN (H-SFN) in the RAN in order to enable Rel-13 eDRX in idle mode. The motivation is to provide the means for a UE to be able to re-synchronize over Uu with the RAN without sending uplink signalling and to improve power saving gains. On the contrary, UMTS agreed to adopt “Core Network based with event based time reference” as requested in reply LS [3].
Moreover, RAN2 asked SA2 work on following issue.
· Minimizing or avoiding storing of paging messages in the RAN nodes requires the MME to have some awareness of the approximate time when the UE will become reachable. How this is achieved is up to SA2.
So the corresponding actions have been requested by RAN2 as below.
Q1. Provide a solution that enables MME awareness of the approximate time when the UE will become reachable.
Q2. Provide a solution to achieve loose H-SFN synchronization in the network.
This paper proposes to discuss about two alternative options on Q1 on how MME can get the approximate time info for paging. 
A. Discussion on Q1
Two options are provided here how the MME aware the approximate time when the UE is reachable.

Option 1: Acquiring expected paging time during Attach/TAU procedure

When eDRX parameters are negotiated (via NAS procedure) for a specific UE, MME provides eDRX parameters (i.e. eDRX cycle, UE ID) to eNB for Paging Occasion calculation for this UE as depicted in Figure 1. Then eNB provides expected paging time to MME and MME maintains eDRX paging timer. The initial value of eDRX paging timer is the expected paging time which is provided by eNB at step 3 and will be configured eDRX cycle after the initial time value expired. MME can send paging message to eNB when the eDRX paging timer expired.
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Figure 1 Option 1: Acquiring expected paging time during Attach/TAU procedure
Option 2. eNB rejects paging with expected paging time on Paging message.

For option2, MME sends paging message to eNB directly if there is incoming data. If the remaining time is not acceptable for the eNB, eNB can reject the paging message with expected paging remaining time. Then MME waits till paging time expired and resend paging message to eNB. If there is multiple eNBs for this paging procedure, MME can indicate delegating eNB which calculates expected paging time value (step 4B).
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Figure 2 Option 2: eNB rejects paging with expected paging time on Paging message
Comparison Option 1 vs. Option 2

	
	Impacted
	Pros 
	Cons
	Appropriate

	Option 1
	MME shall provide parameters(i.e. eDRX cycle &  UE Identity) to eNB for paging occasion calculation during TAU procedure,

eNB shall reply to MME with expected paging time info
MME should maintain eDRX timer for a specific UE
	1) Only Attch/TAU procedure is impacted, No additional paging signalling is needed during paging procedure

2) Only one eNB is involved for Paging time calculation
	1) MME should maintains UE specific extended DRX timer
	Frequent MT

	Option 2
	Specify Paging Reject message with providing expected paging time
	1) MME does not need to manage UE specific DRX timer if there is no incoming DL data.
	1) Several eNBs may be involved for paging time calculation

2) Will increase S1AP signalling load when the eNB can’t send/store paging message
	Infrequent MT


Table 1. Comparison Option 1 vs. Option 2
If the paging is frequent, option 1 is more appropriate. However if the paging is infrequent, Option 2 is more suitable option.

Proposal 1. May specify both options and MME can adapt depending on service type. While option 1 is appropriate for eMTC, option 2 is suitable for CIoT scenario.

B. Discussion on Q2

In GERAN, the synchronization for the cell coordination is required within 4 seconds. However for the E-UTRAN, there is no exact requirement on this. It is proposed to ask RAN2 clarifying the requirement of loose H-SFN synchronization.
Proposal 2. Clarification is needed on desirable Inter-eNB synchronization requirement for the reliable eDRX realization.
2. Conclusion
In this paper, further clarification issues have been addressed and corresponding proposal have been made as below. 

Proposal 1. May specify both options and MME can adapt depending on service type. While option 1 is appropriate for eMTC, option 2 is suitable for CIoT scenario.

Proposal 2. Clarification is needed on desirable Inter-eNB synchronization requirement for the reliable eDRX realization.
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