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Discussion
1. Introduction
RAN3 received a LS on eDRX for EUTRA from RAN2 [1] and two reply LSs on eDRX for EUTRA and paging coordination in extended idle mode DRX from CT1 [2] and SA2 [3] respectively. In this contribution, based on the received LSs, we examine the issues regarding paging for eDRX support UE and provide our view on it.
2. Discussion

2.1 Information provided by S1 Paging message
According to LS from SA2 [3], for S1 Paging, it is FFS whether the MME includes the extended DRX value and/or PTW length in S1 Paging message as below.
	SA2 reached the following agreements for extended idle mode DRX for EUTRAN:

1. The Paging Time Window (PTW) is assigned by MME and provided to UE via NAS during attach/TAU.
2. MME needs to store the paging messages for extended periods of time to avoid storing paging messages in the RAN nodes. MME uses the Paging Hyperframe formula as defined by RAN2 when computing the beginning of the paging time window and sends the paging request just before the first Paging occasion occurs. It is assumed that all the MMEs and eNBs use the same H-SFN within a difference in the order of 1 to 2 seconds.

3. The MME takes into account the paging time window length for paging retransmission strategy. It's FFS whether the MME includes the extended DRX value and/or PTW length in S1 paging request.


In above LS, the extended DRX value is the eDRX cycle of the UE. According to above LS and below LS from CT1 [2], the MME can compute the Paging Hyperframe (PH) for the UE based on the eDRX cycle of the UE, which is decided through negotiation between the UE and the MME during Attach/TAU.
	CT1 decided to adopt the eDRX cycle values and range suggested by RAN2 for EUTRA and to specify the corresponding information element to negotiate the eDRX cycle value between the UE and the network. This is captured in the attached agreed CRs to 24.301 and 24.008.


Depending on the PH, the MME sends the stored paging message for the eDRX UE in idle mode to the eNB. Upon receipt of the paging message, the eNB can transmit the received message to the eDRX UE to be paged without computing the PH. So, it does not need to know the extended DRX value.
Observation 1: The extended DRX value needs not to be included into S1 Paging message.

In case of the paging time window (PTW) length, the e-mail discussion about the definition of PTW has been ongoing in RAN2. There are two alternatives: one is to define the PTW as the number of legacy paging frame instances (e.g. the PTW = 3 means that paging may be repeated over 3 legacy paging frames); the other is to define the PTW as a time configuration (e.g. the PTW = 10.24s means that paging may be repeated over the paging frames occurring within a window of 10.24s).
It is beneficial for the MME to provide the eNB with the PTW length via S1 Paging message. First, the MME may not to send to the eNB S1 Paging message as the number of paging occasions or during a time configuration because the eNB which receives the PTW length can repeat the paging based on this length. So, the number of S1 signalings for paging can reduce. Second, although H-SFN timing between the adjacent eNBs is different in the order of 1 to 2 seconds, if these eNBs know the PTW length, the possibility that the eDRX UE in idle mode can receive the paging message from the eNB may be increased. Third, when the first paging for eDRX UE in idle mode by the MME is failed during the PTW length, for the next paging, the MME may transmit the changed PTW length considering the previous failed paging in order to increase the successful rate for the paging.
Observation 2: The PTW length needs to be contained into S1 Paging message.
Based on observations, the following is proposed:

Proposal 1: The MME should include the PTW length in S1 Paging message.

2.2 Paging for the eDRX UEs with the same PH
According to above LS from SA2 and below LS from RAN2 [1], the MME can compute the PH for the eDRX support UE using formula as defined by RAN2 based on the negotiated parameters i.e. IMSI, extended DRX cycle of the UE.
	To SA2, CT1 and RAN3: 

RAN2 agreed to define the H-SFN as new frame structure on top of legacy SFN structure, where each H-SFN value corresponds to a cycle of the legacy SFN of 1024 radio frames, i.e. 10.24s.

The e-DRX value range will consist of values that are a power of 2, starting from 5.12s (i.e. 5.12, 10.24, 20.48 etc) up to a maximum of 2621,44s (43.69 min).

Although RAN2 did not yet agree on exact formula to compute the Paging Hyperframe (PH) for paging e-DRX UE, this computation will be a function of the e-DRX cycle and a UE-specific identifier (e.g. IMSI mod(1024), as in legacy paging). RAN2 assumes that SA2 will work on the details of e.g. MME paging mechanism based on this.

When e-DRX UE wakes up to monitor paging, it will continue to monitor one or more legacy paging occasions during a time window. How this window is configured to UE (NAS or AS), and detailed UE behaviour (e.g. if UE monitors some or all legacy paging occasions during the time window) is FFS and subject to RAN2 email discussion.


When computing the PH for each eDRX UE, if many UEs have the same PH, the MME sends to them the paging messages in the beginning of PH simultaneously since it only knows the PH rather than the paging frame and/or the paging occasion within the PH. As a result, a large number of S1 signaling are occurred at the certain time. Therefore, this issue needs to be considered when to page the eDRX support UE.
Proposal 2: RAN3 should consider the issue occurred when to page the eDRX support UEs with the same PH.
3. Conclusion
In this contribution, we examined the issues regarding paging for eDRX support UE and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The MME should include the PTW length in S1 Paging message.
Proposal 2: RAN3 should consider the issue occurred when to page the eDRX support UEs with the same PH.
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