3GPP TSG-RAN WG3 Meeting #94                                                                   R3-162933
Reno, USA, 14th – 18th November 2016
Agenda item:
9.2
Source:
Nokia, Alcatel-Lucent Shanghai Bell, Huawei, Qualcomm Incorporated, 

NTT Docomo INC.
Title: 
                   Correction of eDRX Information
Document for:
Approval
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 values are not transferred over 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 UE Paging Identity IE sent in the PAGING message is a choice which may contain either S-TMSI or IMSI as shown below:

9.2.3.13
UE Paging Identity

This IE represents the Identity with which the UE is paged.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UE Paging Identity
	M
	
	
	

	>S-TMSI
	
	
	
	

	>>S-TMSI
	M
	
	9.2.3.6
	

	>IMSI
	
	
	
	

	>>IMSI
	M
	
	9.2.3.11
	


Therefore there may be occasions where the eNB receives the IMSI instead of the S-TMSI and in such occasions the eNB would not be able to compute the new PH and PTW_start values.

If nothing is specified, receiving eDRX configuration together with IMSI would then create an undefined behavior in the eNB:

· even though the eNB cannot calculate the proper PH and PTW_start, should the eNB calculate the legacy paging PO/PF and try to page in those slots?

· Should the eNB instead silently discard the paging?

· Should the eNB instead fail the procedure sends an ERROR INDICATION message?

Such undefined behavior can result in failing the IMSI PAGING. This is why we propose:
Proposal 1: specify that the eDRX Configuration shall not be included in the PAGING message if the UE Paging Identity IE contains IMSI and not S-TMSI.

There may be two main options to implement proposal 1: stage 3 or stage 2. At last RAN3#93bis meeting one proposal was made to specify an abnormal condition from eNB side in stage 3 TS 36.413 but it seemed majority of companies preferred to go for a statement in stage 2 TS 36.300.

After some checking, such statement does not exist in other stage 2 specifications.  

Also storage and recovery of S-TMSI and/or eDRX configuration is implementation dependent. So it is not possible to guarantee that any MME will never have the eDRX configuration available if the S-TMSI is not available, forever and for any vendor implementation…
Such a coupling would need to be demonstrated. We note that TS23.007 already seems to assume the opposite in section 14.1.3 in the example of an MME Reset case:

When the MME receives a request for CS paging from an MSC/VLR for an IMSI unknown by the MME, if the "MME-Reset" indicator is set to "true", the MME sends the paging request with the location information provided by the VLR. If no such location information is provided, the MME should page for the UE in all the tracking areas corresponding to that MME. The MME may support and apply this procedure to a UE using extended idle mode DRX for MT-SMS service.

NOTE:
How the restarted MME knows the UE's DRX parameter or the extended DRX parameters to page the UE is implementation dependent. 
Proposal 2: agree the CRs in [2], [3] in TS 36.300 regarding inclusion eDRX configuration when S-TMSI is not available.

2 Conclusion and proposal
This paper has explained why the Paging eDRX Information IE or the NB-IoT Paging eDRX Information IE shall not be included in the PAGING message when the UE Paging Identity IE contains IMSI and not S-TMSI. It results the following proposals:
Proposal 1: specify that the eDRX Configuration shall not be included in the PAGING message if the UE Paging Identity IE contains IMSI and not S-TMSI.

Proposal 2: agree the CR in [2], [3] in TS 36.300 regarding inclusion eDRX configuration when S-TMSI is not available.
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