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1   Description
RAN3 has received the LS in R3-162279 from RAN2 informing about their agreements on eDRX at last RAN2#95. The CR [1] was agreed by RAN2 which changes the calculation of the PH and PTW_start used in eDRX in TS36.304.

This PH and PTW_start are not transferred over the S1AP. This means that MME and eNB must compute these values individually on each side. The new formula is based on a hash function of S-TMSI and therefore assumes that the S-TMSI is available both in MME and in eNB for the calculation.

However the MME may not always provide the S-TMSI to the eNB in the PAGING message. More precisely the MME provides either the S-TMSI or the IMSI in the PAGING message. In order to make sure that when eDRX is used the MME sends the S-TMSI and not the IMSI the behavior of the sender of the PAGING message  i.e. the MME must be specified. But as usual, RAN3 needs to specify from receiver side. 

Proposal 1: specify the behavior of the MME regarding inclusion of S-TMSI when eDRX is used from the receiver side i.e. eNB in TS 36.413.

Even if the MME behavior is specified there may be occasions where the S-TMSI is not available in the MME (e.g. reset in the MME) and therefore MME cannot include it in the PAGING message. RAN2 has acknowledged this fact during their discussions.  

In those rare cases the eNB would then receive the IMSI instead of the S-TMSI and therefore would not be able to compute the new PH and PTW_start values.

Given that these cases are rare it has been decided that in such circumstances the eDRX mode would not be used. Indeed given that the MME would have lost the S-TMSI the UE remains anyway unreachable until the next Tracking Area Update. 

This means that the following encoding of the PAGING message becomes not compatible:

· Receiving the Paging eDRX Information IE and the UE Paging Identity IE set to “IMSI”

· Receiving the NB-IoT Paging eDRX Information IE and the UE Paging Identity IE set to “IMSI”

The question is how should the receiver behavior i.e. eNB be specified if it receives such pair of incompatible values? Under such circumstances, there can be multiples options:

1/ the eNB discard the paging;
2/ even though the eNB cannot calculate the proper PH and PTW_start it calculates the legacy paging PO/PF and tries to page in those slots;
3/ the eNB fails the procedure upon logical error and sends an ERROR INDICATION message.

We note that 1/ or 2/ can actually be left implementation dependent and do not need standardization.

Proposal 2: it is proposed to NOT specify in TS36.413 if the eNB discards the paging or not when the eDRX information is received without S-TMSI in the PAGING message. 

The only point subject to standardization is 3/. We think that it would be cleaner that the eNB sends an ERROR INDICATION message in this case to notify the MME about the incompatible values. In terms of protocol in TS36.413, this means that an abnormal condition should be added from receiver side in order to trigger a logical error in the eNB as presented in the CR in [2] and [3].

Proposal 3: agree that the eNB shall send an ERROR INDICATION message if the eDRX information is received without S-TMSI in the PAGING message.
2 Conclusion and proposal
This paper has explained that the setting of eDRX values by the MME in the PAGING message whereas the S-TMSI is not included in the message should be considered by the eNB as a logical error and the MME shall be notified by an ERROR INDICATION message.

It makes the following proposals:
Proposal 1: specify the behavior of the MME regarding inclusion of S-TMSI when eDRX is used from the receiver side i.e. NB in TS 36.413.

Proposal 2: it is proposed to NOT specify in TS36.413 if the eNB discards the paging or not when the eDRX information is received without S-TMSI in the PAGING message. 

Proposal 3: agree that the eNB shall send an ERROR INDICATION message if the eDRX information is received without S-TMSI in the PAGING message.

Proposal 4: it is proposed to agree the CR in [2] and [3].
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