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1   Introduction
RAN2 and SA2 have finalized the idle eDRX solution at last meeting and sent an LS to RAN3 in [6] that RAN3 received too late on the Friday of RAN3#90 to treat. The main agreements reached have been:
· The start of the paging window will be uniformly distributed within the Paging Hyper frame.  The details will be captured in the 36.304.

· RAN2 confirms the SA2 agreement that the paging window duration configuration is performed by NAS.
· The UE monitors all paging occasions within the window unless a paging message is successfully received for that UE. From RAN2 point of view, a short window (e.g. 5s) configuration should be allowed for the UE for battery consumption purposes.
· From RAN2 point of view, it is beneficial for eNB to know the eDRX cycle length of the UE from MME. RAN2 did not discuss the need for PTW.

As can be seen, RAN2 left to RAN3 the discussion on whether the Paging Window Length PTW need to be sent from MME to eNB. This paper reviews the RAN2/SA2 solution and discusses whether the PTW need to be sent over S1.
2 Discussion
As a reminder, in [1] SA2 has sketched the eDRX solution as follows:
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.
Uniform distribution across the Paging Hyper-frame: Paging window starts at H-SFN boundary + Time Offset 
The MME should spread itself the paging messages of all the UEs across the H-SFN with an offset according to RAN2 formula. The MME and UE can both calculate the starting point of the paging window PW_start. 
The MME can send the paging request to the eNB at this PW_start time minus 1 or 2 seconds to account for the de-synchronization.
Upon receipt of the paging request, the eNB simply pages at the following next (legacy) PF/PO. Not more. The MME can typically repeat the paging based upon the value of legacy DRX cycle. The UE listens to the paging during the duration PWLUE of the Paging Window Length.
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Figure 3-1: MME pages after applying a time offset according to RAN2 formula. The eNB pages at first PF/PO following the paging message received over S1. The MME could repeat every legacy Tdrx. The paging’s of UEs are thus spread across the H-SFN.
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Figure 3-2: Paging reception at the UE side: each UE wakes up at its own Paging Hyper-frame boundary + the time offset calculated according to RAN2 formula. UE wakes up during the paging window duration denoted here above PWLUE. Consequently all paging windows are spread across the H-SFN duration of 10.24s.

The key driver is that the MME shall remain in control of the paging repetitions and the eNB is not assumed to repeat. Therefore MME shall determine the start of the paging window for a given UE (even though it does not know at which exact PF/PO the UE will get paged as this will depend on the legacy DRX formula) and MME will manage potential repetitions according to legacy DRX cycle.
Need to send the PWL to the eNB
First of all, RAN2 agrees beneficial to have the MME sending the idle eDRX cycle of the UE to eNB. It is propsoed to follow RAN2 agreement:

Proposal 1: add the eDRX cycle of the UE over S1.

According to RAN2 CR, it should be noted that the eNB is then able to compute already the Paging Hyper-frame (PH) according to following formula:

The PH is the H-SFN satisfying the following equation:

H-SFN mod TeDRX,H= (UE_ID mod TeDRX,H), where

· UE_ID: IMSI mod 1024

· TeDRX,H : eDRX cycle of the UE in Hyper-frames,  (TeDRX,H =1, 2, …, 256 Hyper-frames) and configured by upper layers

And the eNB is able to compute the paging window start PW_start according to the following formula:

PW_start denotes the first radio frame of the PH that is part the paging window and has SFN satisfying the following equation:

SFN = 256* ieDRX, where

· ieDRX = floor(UE_ID/TeDRX,H) mod 4

The MME calculates a Paging Window Length (PWL) value which differs for each individual UE which it sends to the UE over NAS.

The solution described in the figures above does NOT require that the MME sends this value to the eNB as explained below:
The MME and UE both calculate the starting point of the paging window PW_start. 

· The MME pages at T0= PW_start (mme) – 1s to account for the possible de-synchronization. 

· The eNBs calculates the next PO/PF following receiving the Paging message called PF1.

Depending on the drift of the eNB where the UE camps, the UE will open its paging window at T1 = PW_start (ue) which is comprised in the interval [T0 ; T0 + 2s]. The eNB (aligned with the UE) can also compute the value T1 according to RAN2 formula.
Therefore the following cases can happen:
If eNB computes PF1 > T1: the UE is paged over the radio at PF1, in the first PO/PF following T1. 

If eNB computes PF1 < T1: the eNB will wait for the paging window to open (T1) and broadcast this paging over the radio at the next PO/PF following the opening window PF2. Please notice there is no waste of battery for the UE which gets the paging again at the first PO/PF following T1.

As we can see, there is no additional information needed in the eNB, no waste of radio pagings, and no waste of UE battery. The only consequence is for MME that needs to ajust the first repetition timer to account for the potential delay of 2 seconds due to de-synchronization with the eNBs. 
In contrast, the MME shall NOT give the Paging Window Length (PWL) to the eNB to avoid the inefficiency of allowing both eNB and MME repetitions in parallel and/or potential surge of Paging Cancel messages. MME remains fully in control of the repetitions as in today LTE.
Proposal 2: agree there is no need to send the Paging Window Length (PWL) from MME to eNB.
3 Conclusion 
This contribution has analyzed the LTE eDRX solution resulting from the SA2 liaison received in [1], SA2 agreed CRs in [4] and [5], and RAN2 LS received in [6] and concluded that:  
Proposal 1: add the eDRX cycle of the UE over S1 according to RAN2 LS.

Proposal 2: agree there is no need to send the PWL from MME to eNB.

Proposal 3: send the above RAN3 feedback to SA2 (and RAN2) in [3] and agree the CR in [7].
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