3GPP TSG CT WG1 Meeting #78





C1-122153
Kyoto (Japan), 21-25 May 2012
Source:
Alcatel-Lucent, Verizon Wireless
Title:
UE Availability for SMS when SMS in MME is used
Agenda item:
11.17.6
Document for:
Discussion and Decision
1. Introduction

This discussion paper analyzes the approaches for tracking UE availability when SMS in MME is used.

2. Analysis
Currently HLR and the node which provide the SMS service will track the MS availability in MWD (message waiting data).   The availability flag is a Boolean parameter used to indicate if the address list of MWD contains one or more entries because an attempt to deliver a short message to an MS has failed with a cause of Absent Subscriber.
When SMS services are provided via the MSC, Flags MNRF and MNRF-MSC on the HLR and MNRF on the MSC are used to track MS availability:

Mobile‑Station‑Not‑Reachable‑Flag (MNRF): part of the MWI to be stored in the VLR and the HLR

Mobile‑Station‑Not‑Reachable-via-the-MSC-Reason (MNRR-MSC): part of the MWI in the HLR which stores the reason for an MS being absent when an attempt to deliver a short message to an MS fails at the MSC with a cause of Absent Subscriber

When SMS services are implemented for SGSN, new flags MNRG and MNRR-SGSN on the HLR and MNRG flag on the SGSN are introduced to track MS availability:

Mobile‑station‑Not-Reachable-for-GPRS (MNRG): part of the MWI to be stored in the SGSN and the HLR

Mobile‑Station‑Not‑Reachable-via-the-SGSN-Reason (MNRR-SGSN): part of the MWI in the HLR which stores the reason for an MS being absent when an attempt to deliver a short message to an MS fails at the SGSN with a cause of Absent Subscriber

When IP SMS services are introduced, new flags UNRI and UNRR on the HSS and UNRI flag on the IP-SM-GW are introduced to track UE availability:

UE‑Not-Reachable-for-IP (UNRI): part of the MWI to be stored in the IP-SM-GW and the HSS/HLR

UE‑Not‑Reachable-Reason (UNRR): part of the MWI in the HSS/HLR which stores the reason for an UE being absent when an attempt to deliver a short message to an UE fails at the IP-SM-GW.

When SMS services are provided via the SMS over SGs, same MNRF flag and MNRF-MSC on the HLR and MNRF flag on the MSC are used to track MS availability since the functionality is provided by MSC, same as “SMS via MSC”.
Now for SMS in MME, should new flags be introduced?

2.1 Approach 1: Use new flags for UE availability tracking
This approach means to define new UE availability flags in the HSS in addition to new flag in the MME.  This is the easiest and cleanest approach.

This approach is shown below (shaded in Green):
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On the HSS, use new flags UNRE/UNRR-MME in MWD to track UE’s availability:

UE‑Not-Reachable-for-EPS (UNRE): part of the MWI to be stored in the MME and the HSS/HLR.

UE‑Not‑Reachable-via-the-MME-Reason (UNRR-MME): part of the MWI in the HSS/HLR which stores the reason for a UE being absent when an attempt to deliver a short message to a UE fails at the MME with a cause of Absent Subscriber. This field is only applicable to UEs for which SMS in MME is used at the MME to realize the SMS service instead of SMS over SGs.

On the MME, use new flag UNRE to track UE’s availability:

UE‑Not-Reachable-for-EPS (UNRE): part of the MWI to be stored in the MME and the HSS/HLR.

2.2 Approach 2: Reuse the MSC related MNRF flag for UE availability tracking
In SA2#89 meeting, it was decided that the MME will register as MSC in the MSS/HLR.  In SA2#90 meeting, S2-121109 was agreed where the same MNRF(Mobile Station Not Reachable Flag) and MNRR-MSC (Mobile Station Not Reachable-via-the-MSC-Reason) in the HSS/HLR are reused to track UE reachability status and non-reachable reason when SMS in MME is used, however new flag MNRF-MME is to be defined on the MME side.
This approach is shown below:
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On the HSS, use existing MSC flags MNRF/MNRR-MSC in MWD to track UE’s availability:

Mobile‑Station‑Not‑Reachable‑Flag (MNRF): part of the MWI to be stored in the VLR and the HLR

Mobile‑Station‑Not‑Reachable-via-the-MSC-Reason (MNRR-MSC): part of the MWI in the HLR which stores the reason for an MS being absent when an attempt to deliver a short message to an MS fails at the MSC with a cause of Absent Subscriber

On the MME, use new flag MNRF-MME to track UE’s availability:

Mobile‑Station‑Not‑Reachable‑Flag-for-MME (MNRF-MME): part of the MWI to be stored in the MME when SMS in MME is used

The argument for this approach is that since the MME is registered as the MSC in the HSS/HLR when SMS in MME is used, the same MNRF flag in the HSS/HLR can be used. In MME, a new flag is needed any way, so MNRF-MME is used to mean it is related to the MME but same value as MNRF. 
However there are some issues and concerns related to approach 2 as shown below.

2.3. Issues and concerns/questions for Approach 2
Issue 1). Misleading UE non-reachable reason: 

Since MNRR-MSC is reused, the non-reachable reason when SMS in MME is used could not be properly reflected.  SMS in MME is a feature for providing SMS service via PS domain, so "IMSI Detached" status is misleading because "IMSI Detach" and "EPS Detach" have different meaning in 4G when UE camps on e-UTRAN:

The Mobile-Station-Not-Reachable-via-the-MSC-Reason (MNRR-MSC) within the HLR stores the reason for the MS being absent when an attempt to deliver a short message to an MS fails at the MSC with the cause Absent Subscriber. The HLR updates the MNRR-MSC with the reason for absence when an absent subscriber diagnostic information is received from the SMS-GMSC and the MNRF is set. The HLR clears the MNRR-MSC when the MNRF is cleared. If the MNRF is set due to a failure at the MSC with cause Absent Subscriber and information pertaining to the absence of the MS is not available from the SMS-GMSC, the MNRR-MSC shall remain in a cleared state. The MNRR-MSC shall either be in a cleared state or contain one of the following reasons:

No Paging Response via the MSC;

IMSI Detached.
Also it contradicts with other text in 23.040. For example when SMS in MME is used, the following text is confusing:
The MWD, MCEF, MNRR-MSC, MNRR-SGSN, MNRG, MNRF, UNRI and UNRR are updated in the following way:

1a)
When a mobile terminated short message delivery fails at the MSC due to the MS being temporarily absent (i.e. either IMSI DETACH flag is set or there is no response from the MS to a paging request via the MSC), the SC address is inserted into the MWD list (if it is not already present), the MNRF is set (if it is not already set) and the MNRR-MSC is updated (if the information is available), as described in clause 10.

…
NOTE 4:
If the SMS delivery failed on first attempt via the MSC or the SGSN (see cases 1a for IMSI Detach and 1b for GPRS Detach), and is successful on the second attempt (see cases 2e and 2f), the SC address shall not be inserted into the MWD list

If we add EPS Detached as a reason, then it does not match the name of the flag "The Mobile-Station-Not-Reachable-via-the-MSC-Reason (MNRR-MSC)"
No Paging Response via the MSC;

IMSI Detached;
No Paging Response via the MME;

EPS Detached.
Issue 2). Memory available alerting: S6a+ interworking: 

In case of SMS in MME, really it is MME that is alerted, not MSC. If we reuse this part of the text to cover the MME case, it would be really confusing to implementors. For SMS in MME case, alerting protocol/message would be different as diameter protocol is used to alert the MME. 

2g)
When the HLR receives from the SMS GMSC a notification that a short message has been successfully delivered from an SC to an MS via the MSC for which the MCEF is set and the MWD are not empty, the HLR shall invoke operations to alert other SCs within the MWD (see clause 3.2.7 and clause 10). Once the Alert SC operations have been invoked, the MCEF, MNRF and MNRR-MSC are cleared in the HLR. After each SC is alerted by the HLR, the address for that SC is deleted from the MWD. The SC which successfully delivered the message is also deleted from the MWD, if present
 

 

Issue 3). Confusing Specification: 

In some text, we don't mention MME, then in other text MME has to be mentioned.  For example, it will not make sense to say "SMS is delivered via MSC" when "SMS is actually delivered via MME", or use the wording "when the MSC sends the alert to HSS/HLR" if it is actually the MME that sends the alert.
Issue 4). Confusing Error Report: 

It seems that there is need to distinguish MME related error's below that are tied to UE availability:

-
no paging response via the MME

-
EPS detached

-
deregistered in the HLR for EPS

-
UE purged for EPS

-
Unidentified subscriber via the MME
But how should the MME report these errors?  If the MME reports the error by pretending that it is MSC (therefore reusing MSC error codes below), then could HLR/HSS be confused about UE’s RAT and registration (and thereby introduce possibility for incorrect handling)?  i.e. how HLR/HSS will know that this is sent by an MME that is pretending to be an MSC?
(see 3.3.2 Errors occurring after TPDU arrives at MS)

 Table 1a: Assignment of values to reasons for absence
(values must be in the range of 0 to 255, see 3GPP TS 29.002 [15])

	Values
	Reason for absence

	0
	-
no paging response via the MSC

	1
	-
IMSI detached

	2
	-
roaming restriction

	3
	-
deregistered in the HLR for non GPRS

	4
	-
MS purged for non GPRS

	5
	-
no paging response via the SGSN

	6
	-
GPRS detached

	7
	-
deregistered in the HLR for GPRS

	8
	-
MS purged for GPRS

	9
	-
Unidentified subscriber via the MSC

	10
	-
Unidentified subscriber via the SGSN

	11
	-
deregistered in the HSS/HLR for IMS

	12
	-
no response via the IP-SM-GW


3. Conclusion

It is proposed that CT1 has further discussion on the pros and cons of these two approaches.  Approach 1 is provided in C1-12xxxx. Approach 2 is provided in C1-121748.
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