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Open issues for TS 29.118
Hereafter is the list of open issues for 3GPP TS 29.118 "Mobility Management Entity (MME) - Visitor Location Register (VLR) SGs interface specification" v8.0.0.

	A) Paging for non-EPS services
	
	Dependency with other WGs?

	1) Possible interactions with access control in E-UTRAN

TS 29.018 subclause 5.2.1 has the following description:

“While domain specific access control of the PS domain is ongoing the VLR shall be configured to send paging messages on both the Gs and the A interface. The VLR may apply implementation specific rules for sending the paging on the A interface; e.g. paging on the A interface may be limited to cases when the GPRS MS did not respond to a first paging on Gs interface.”

Whether similar functionality is required for paging procedure on SGs needs to be studied (tracked by editor’s note in subclause 5.1.2.1 in 29.118

Editor's note: Interaction with access control in EUTRAN is FFS. )
	C1-090102
(C1-084880 (Huawei) submitted at CT1#56 but not handled)

	

	2) Paging procedure in the MME, paging optimization

Editor’ note: If the MME can optimize the paging is FFS.
	C1-090105 
(C1-084881 (Huawei) submitted at CT1#56 but not handled)
	

	3) CLI handling at VLR

Stage 3 details on CLI inclusion during paging procedure need to be progressed (subclause 5.1.2.2 and SGsAP-PAGING-REQUEST message)
	C1-085302 agreed at CT1#56

Remaining editor’s note

Editor's note: The conditions when the CLI information element is included in the SGsAP-PAGING-REQUEST message need to be aligned with CT4.
C1-090505 

	LS from SA1 in S1-083467 give details for the CLI handling in terms of supplementary services interactions and system level impacts.



	4) Handling of the case when the user decides to ignore the call

Related to editor’s note in 5.1.3

Editor's note: If the user decides to ignore the CSFB call in EMM-CONNECTED Mode by not responding (i.e., not explicit rejected), how can the MME act in this scenario is FFS.
What is the impact on MME/VLR and SGs interface due to this case?
	C1-090100
C1-090101

	LS from SA1 in S1-083467 give details for the CLI handling in terms of supplementary services interactions and system level impacts.



	5) Restructuring of paging procedure

Some editorial restructuring would be beneficial for better readability of the following subclauses:

· subclause 5.1.2.4,

· subclause 5.1.3.
	No CR submitted to CT1#57 but re-structuring could be done when revising existing contributions on these subclauses, if required
	


	B) Location update for non-EPS services
	
	Dependency with other WGs?

	1) Support of load re-distribution of UEs to another VLR:

TS 29.018 subclause 6.2.1 has the following description:

“In networks supporting the feature ‘Intra Domain Connection of RAN Nodes to Multiple CN Nodes’, the SGSN shall support load re-distribution of MSs to another VLR than the current one as follows:

When the SGSN receives a periodic Routeing Area Update request or a Combined Routeing and Location Area Update request, the SGSN shall check whether for this MS there is an association to a VLR for which load re-distribution has been initiated in the SGSN by O&M. If yes, the SGSN derives the new VLR number as described in 3GPP TS 23.236 [26]. The SGSN shall then send the BSSAP+-LOCATION-UPDATE-REQUEST message to the new selected VLR.”

Whether similar functionality is required for SGs needs to be studied. Tracked by editor’s note in subclause 5.2.2.1:

Editor’s note: Whether support of load re-distribution of UEs to another VLR is required is FFS. )
	C1-090310

C1-084713 (NEC) submitted at CT1#56 but not handled

	

	2) Changes required for VLR number derivation

S2-087331rev1 email approved on October 23rd introduces some changes for VLR derivation by the MME in TS 23.272. This needs to be aligned in TS 29.118.
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	C1-090310
(C1-084713 (NEC) submitted at CT1#56 but not handled)
	

	3) Location update failure and abnormal cases need to be specified for the MME
Current description for the procedure at the MME is missing the location update failure (cf TS 29.018 subclause 6.2.3) and abnormal cases (cf TS 29.018 subclause 6.2.4) description. This needs to be added to TS 29.118.
	C1-090308
	


	C) Procedures for SMS
	
	Dependency with other WGs?

	1) Tunnelling of NAS messages
	
	

	1-1) Uplink Unitdata Procedure, procedures in the MME, abnormal cases

Current description only considers the normal case. Abnormal cases description is required, e.g. what happens if there is no SGs association for that UE?


	C1-090316
	

	1-2) Downlink Unitdata Procedure, procedures in the VLR
It needs to be specified in subclause 5.11.3.1 for which SGs state the requirement applies (cf subclause 5.1.2.2).


	C1-090316
	

	1-3) Downlink Unitdata Procedure, procedures in the MME
Abnormal cases description is required, e.g. what happens if there is no signalling connection for the UE because it has been released?


	C1-090316
	

	2) Service Request
	
	

	2-1) Paging for SMS by the MME

Subclause 5.12.2 specifies that

“If the UE is in EMM-IDLE Mode, the MME shall take the actions as described in 3GPP TS 24.301 [14], subclause 5.6.2. Then, upon reception of the Service Request message, from the UE, the MME shall send the SGsAP-SERVICE-REQUEST message to the VLR.”

However, there is no mention about the area where the MME shall page the UE, nor details about the identity used for paging. Stage 3 details need to be added…. Also, some MME behaviour specified in 5.1.3 might apply here as well?


	C1-090317
	

	2-2) SMS indicator in SGsAP-SERVICE-REQUEST

SA2 agreed CR 0056 on TS 23.272 (S2-087495) to remove Service Indicator from the Service Request message from the MME to the VLR. This needs to be aligned in TS 29.118.

Impacts on:

· SGsAP-SERVICE-REQUEST message

· Subclause 5.1.2.3

· Subclause 5.12.2


	No CR submitted to CT1#57

Proposal in C1-090100 and C1-090101 uses the Service indicator in SGsAP-SERVICE-REQUEST message

	

	2-3) Procedures in the VLR

Some abnormal cases required? For example, abnormal case described in subclause 5.1.2.5 should apply here as well?


	No CR submitted to CT1#57
	

	2-4) Editorial/references

· In subclause 5.12.2, a reference is made to TS 24.301 subclause 5.6.2. The reference should be changed to a more specific reference since 5.6.2 does not allow distinguishing between paging for EPS and paging for CS fallback

· In 5.12.3, correct reference should be to 5.11.3.1 for the downlink unitdata procedure in the VLR

 
	C1-090689
	


	D) Others
	
	Dependency with other WGs?

	1) MME name / VLR name coding

Editor’s note: the detailed coding of octets 3 to n is FFS.

In the messages:

SGsAP-EPS-DETACH-INDICATION 

SGsAP-IMSI-DETACH-INDICATION

SGsAP-LOCATION-UDPATE REQUEST

SGsAP-PAGING-REQUEST

SGsAP-RESET-INDICATION
	C1-090439
(C1-084782 (NEC) submitted at CT1#56 but not handled)

	

	2) LCS Client Identity length in SGsAP-PAGING-REQUEST message


	C1-090439

(C1-084782 (NEC) submitted at CT1#56 but not handled)

	

	3) EPS location update type, subclause 9.4.2

Editor’s note: Whether it is possible for the MME to discriminate between IMSI attach and normal location update in all cases, based on the information provided by the UE, is FFS.
	No CR submitted to CT1#57
	

	4) HLR Vs HSS

Usage of HLR and HSS is not consistent through the document. This needs to be aligned. Only keep HSS?


	C1-090307

	

	5) Some corrections for state diagram at the MME, figure 4.3.3.1


	C1-090440

	


Open issues for CS Fallback to 1xRTT
The table below is based on normative Annex B from TS 23.272 v8.2.0 (2008-12), describing a CS Fallback to 1xRTT solution for dual mode 1xRTT/E-UTRAN terminals.
For each stage 2 procedures as defined in this Annex B, the relevant stage 3 procedures are indicated, and some comments added on the remaining stage 3 work.
For procedures coloured in green, stage 3 work is assumed to be complete in 3GPP CT1.

Procedures coloured in grey are assumed to be out of the scope of 3GPP CT1.

	Stage 2 procedures
	CT1 procedures
	Comments

	1xRTT CS Pre-Registration over EPS procedure

(TS 23.272 Annex B.2.1.1)
	Service request procedure for uplink cdma2000® signalling
	Introduced by C1-085199 (Qualcomm) in CT1#56

Some work still required in TS 24.301, e.g. how is the procedure complete at NAS level (subclause 5.6.1.4)?

C1-090358



	S102 Tunnel redirection

(TS 23.272 Annex B.2.1.2)
	
	Not in the scope of CT1


	MO call

(TS 23.272 Annex B.2.2)
	Extended service request for CS fallback
	The extended service request procedure will apply when the UE asks for fallback to 1xRTT, which means case d) in 5.6.1.1 will apply. 

Some clarification is required in TS 24.301 to ensure that the extended service request procedure also applies to fallback to 1xRTT. 

E.g. in subclause 5.6.1.4, only intersystem change from S1 to A/Gb or Iu mode is considered for the completion of extended service request, so RRC connection release with redirection to 1xCS needs to be added as an indication of completion of extended service request.

Some changes required in subclause 5.6.1.2 to include answer to 1xRTT CS paging.

Are there other specific requirements needed for service request for CS fallback?

C1-090358

C1-090218

C1-090215

C1-090213



	
	Resumption of EPS services after the call is complete in 1x and when the UE returns to E-UTRAN 
	C1‑084715 (NEC) not treated in CT1#56 proposed to introduce such resumption. A follow-up is required, and the condition needs to be added to the normal TAU procedure instead of combined TAU.
C1-090296
C1-090359



	MT call

(TS 23.272 Annex B.2.3)
	Paging for CDMA2000 signalling
	Introduced by C1-085199 (Qualcomm) in CT1#56

C1-090217



	
	Extended service request for CS fallback

	Same as MO call

C1-090358

C1-090218

C1-090215

C1-090213


	
	Resumption of EPS services after the call is complete in 1x and when the UE returns to E-UTRAN


	Same as MO call

C1-090296

C1-090359



	MO SMS

(TS 23.272 Annex B.2.4.2)
	Service request procedure for uplink cdma2000® signalling
	Same as 1xRTT CS Pre-Registration over EPS procedure

C1-090358



	MT SMS

(TS 23.272 Annex B.2.4.3)
	Paging for CDMA2000 signalling
	Introduced by C1-085199 (Qualcomm) in CT1#56, same as MT call.

C1-090217
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#### 1st change #####


2
References



…



[xx]
3GPP TS 23.236: " Intra-domain connection of Radio Access Network (RAN) nodes to multiple Core Network (CN) nodes”.



#### next change #####


4.2
Reference Architecture


The CS fallback in EPS function is realized by using the SGs interface mechanism between the MSC Server and the MME.


The SGs interface functionality is based on the mechanisms specified for the Gs interface, TS 23.060 [3].
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Figure 4.2-1: CS fallback in EPS architecture



NOTE 1:
The MGW is not shown in the figure 4.2‑1 since the CS fallback in EPS does not have any impacts to the U‑plane handling.


NOTE 2:
SGSN and S3 have additional functionality related to CS fallback with ISR. If ISR is not used with CS fallback, this functionality is not required.


4.2.1
Reference points



SGs:
It is the reference point between the MME and MSC server. The SGs reference point is used for the mobility management and paging procedures between EPS and CS domain, and is based on the Gs interface procedures. The SGs reference point is also used for the delivery of both mobile originating and mobile terminating SMS.


S3:
It is defined in TS 23.401 [2] with the additional functionality to support CS fallback with ISR as defined in this specification.


#### 2nd change #####


4.3
Functional entities



…



4.3.2
MME



The CS fallback enabled MME supports the following additional functions:



-
Deriving a VLR number and LAI from the GUTI received from the UE or from a default LAI.



-
Maintaining of SGs association towards MSC/VLR for EPS/IMSI attached UE.



-
Initiating IMSI detach at EPS detach.



-
Initiating paging procedure specified in this document towards eNodeB when MSC pages the UE for CS services.



-
Supporting SMS procedures defined in this document.



-
Rejecting CS Fallback call request (e.g. due to O&M reasons)



An MME that supports CS Fallback uses the LAI and a hash value from the IMSI to determine the VLR number as defined in TS 23.236 [xx] when multiple MSC/VLRs serve the same LAI. The same hash value/function is used by SGSN to determine the VLR number.


…


4.3.x
SGSN



If the SGSN supports ISR, SGSN shall follow the rules and procedures described in TS 23.401 [2] and TS 23.060 [3] with the following additions and clarifications:



The SGSN shall not send  the ISR activated indication at combined RAU procedure.


An SGSN that supports Gs uses LAI and a hash value from the IMSI to determine the VLR number as defined in TS 23.236 [xx] when multiple MSC/VLRs serve the same LAI. The same hash value/function is used by MME to determine the VLR number.


#### 3rd change #####


5.2
Attach procedure


The attach procedure for the CS fallback in EPS is realized based on the combined GPRS/IMSI Attach procedure specified in TS 23.060 [3].
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Figure 5.2-1: Attach Procedure


1)
The UE initiates the attach procedure by the transmission of an Attach Request (parameters as specified in TS 23.401 [2] including the Attach Type) message to the MME. The Attach Type indicates that the UE requests a combined EPS/IMSI attach and informs the network that the UE is capable and configured to use CS fallback.


2)
The EPS Attach procedure is performed as specified in TS 23.401 [2].


3)
The VLR shall be updated according to the combined GPRS/IMSI Attach procedure in TS 23.060 [3] if the Attach Request message includes an Attach Type indicating that the UE requests a combined EPS/IMSI attach. The MME allocates a default LAI, which is configured on the MME and may take into account the current TAI and/or E-CGI. The MME derives a VLR number based on the allocated LAI and on an IMSI hash function defined in TS 23.236 [xx]. The MME starts the location update procedure towards the new MSC/VLR upon receipt of the first Insert Subscriber Data message from the HSS in step 2). This operation marks the MS as EPS-attached in the VLR.



4)
The MME sends a Location Update Request (new LAI, IMSI, MME address, Location Update Type) message to the VLR. MME address is an IP address.


5)
The VLR creates an association with the MME by storing MME address.


6)
The VLR performs Location Updating procedure in CS domain.



7)
The VLR responds with Location Update Accept (VLR TMSI) to the MME.



8)
The MME sends an Attach Accept (parameters as specified in TS 23.401 [2], LAI, VLR TMSI) message to the UE. LAI as allocated in step 3 above. The existence of LAI and VLR TMSI indicates successful attach to CS domain.


NOTE:
The case of unsuccessful attach to CS domain is documented in stage 3 specifications, taking into account reachability for CS services of UEs that have the user preference to prioritize voice over data services and are not configured/supporting to use IMS voice services.



#### 4th change #####


5.4
TA/LA Update procedure


5.4.1
Combined TA/LA Update Procedure


NOTE:
The combined TA/LA Update procedure for the CS fallback in EPS is realized based on the combined RA/LA Update procedure specified in TS 23.060 [3].





[image: image4.emf] 



2.   TAU  Request  



4. Location Update  Request  



6. Location Update Accept  



 7. TAU Accept  



UE  



new MME  



HSS  



MSC/VLR  



5. Location update in CS domain  



1. UE determines to  perform TAU   



old MME  



3. TAU as specified in TS 23.401  






Figure 5.4.1-1: Combined TA / LA Update Procedure


1)
The UE detects a change to a new TA by discovering that its current TAI is not in the list of TAIs that the UE registered with the network. The combined TA/LA Update Procedure is also performed in order to re-establish the SGs association. Therefore, when the UE performed a LAU (which releases the SGs association) and enters ECM_IDLE state in an area that requires combined TA/LA Updates, then the UE performs a combined TA/LA Update.


2)
The UE initiates the TAU procedure by sending a TAU Request (parameters as specified in TS 23.401 [2], CS fallback indicator) message to the MME. The CS fallback indicator indicates that this is a combined Tracking Area/Location Area Update Request message.


3)
The EPS TAU procedure is performed as specified in TS 23.401 [2].


4)
If there is an associated VLR in the MM context, the VLR also needs to be updated. If the association has to be established or if the LA changed, the new MME sends a Location Update Request (new LAI, IMSI, MME address, Location Update Type) message to the VLR. New LAI is determined in the MME based on the received GUTI from the UE. If this GUTI is mapped from a P-TMSI/RAI, the LAI is retrieved from the GUTI without any modification by the MME. Otherwise, the MME allocates a default LAI, which is configured on the MME and may take into account the current TAI/or E-CGI. The MME retrieves the corresponding VLR number from the determined LAI. If multiple MSC/VLRs serve this LAI an IMSI hash function is used to retrieve the VLR number for the LAI as defined in TS 23.236 [xx].. Location Update Type shall indicate normal location update. MME address is an IP address.


5)
The VLR performs Location Update procedure in CS domain.


6)
The VLR responds with Location Update Accept (VLR TMSI) to the MME.


7)
The MME sends a TAU Accept (parameters as specified in TS 23.401 [2], LAI, VLR TMSI) message to the UE. The VLR TMSI is optional if the VLR has not changed. LAI is determined in step 4 above. The presences of the LAI indicate to the UE that it is IMSI attached.


5.4.2
Periodic TA and LA Update Procedure



When the UE is camped on E-UTRAN, periodic LA updates shall not be performed but periodic TA updates shall be performed. In this case, an SGs association is established and the MSC/VLR shall disable implicit detach for EPS-attached UEs and instead rely on the MME to receive periodic TA updates. If periodic TA updates are not received in the MME then the MME may implicitly detach the UE as specified in TS 23.401 [2].  This MME implicit detach does not affect any SGSN attach status. At an implicit detach, the MME also releases the SGs association with the MSC/VLR. The MSC continues to maintain the registered LA for the UE. The MSC changes to supervise LA updates and pages in the still registered LA when mobile terminated services arrive.





When the UE camps on GERAN/UTRAN it may perform combined RA/LA updates. The combined RA/LA update procedures and the conditions for their usage are described in TS 23.060 [3]. A CSFB capable UE initiates any TA update procedure as a combined TA/LA update.


#### 5th change #####


7.7
Interaction with ISR



7.7.1
General


In relation with CSFB, ISR is activated only when a SGs association exists between MME and MSC/VLR. Once ISR is activated, the UE follows regular ISR behaviour. It may reselect between E-UTRAN and GERAN/UTRAN without a need to update the CN. When a mobile terminated service arrives, the MSC/VLR sends a paging message via SGs to the MME. The MME pages in the TA(s) registered for the UE, and the MME requests the SGSN via S3 that has an ISR relation with the MME for that UE to page in the RA. When the UE is already connected with the MME, the MME forwards the paging request only to the UE via the established signalling connection.



ISR remains activated until the UE performs a combined RAU or LAU procedure, e.g. because the UE’s periodic RAU timer expires or the UE moves to an unregistered RA or moves to system operates in NMO II or III. Normal re-selection between registered RA/TA(s) does not cause ISR deactivated condition. When the UE needs to perform a combined RAU, the SGSN deactivates ISR by not indicating ISR activated in the RAU Accept message, which is a regular ISR functionality as specified in TS 23.401 [2]. So an SGSN in a CSFB configuration never indicates ISR activated in combined RAU procedures. After a combined RA/LA update procedure, the MSC pages via Gs for mobile terminated services. When Gs is not used, the MSC/VLR pages in the LA via Iu/A for mobile terminated services. 



When the UE re-selects to E-UTRAN, it may perform the combined TA/LA Update Procedure depending on network mode of operation (i.e., based on the conditions in clause 5.4.1) and ISR may be activated again.











7.7.2
Mobile Terminating Call when ISR is active and SGs is active between MSC/VLR and MME
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Figure 7.7.2-1: Mobile Terminating Call when ISR is active and SGs is active between MSC/VLR and MME



1)
G-MSC receives IAM.



2)
G-MSC retrieves routing information of the terminating UE by Send Routing Info procedures as specified in TS 23.018 [5].



3)
G-MSC sends IAM to the MSC/VLR on the terminating side as specified in TS 23.018 [5].



4)
The MSC/VLR sends a Page message to the MME via SGs (details on the Page message can be found in clauses 7.2 or 7.3).


5a)
The MME receives the Page message from the MSC/VLR. If the UE is in ECM‑IDLE state, the MME sends a Paging (as specified in TS 23.401 [2], and CN Domain Indicator) message to each eNodeB serving the TA list the UE is registered to as specified in clause 7.2. If the UE is in ECM-CONNECTED, the MME relays the CS Page message to the serving eNodeB over the S1 interface as specified in clause 7.3.



5b)
The eNodeBs receive CS paging messages from the MME, and the procedures take place as specified in clause 7.2.


6a
As ISR is active and the UE is in ECM_IDLE state, the MME forwards the CS paging message received from the MSC/VLR to the associated SGSN. The MME gets the SGSN information in the regular ISR activation process.


6b)
The SGSN receives the CS paging message from the MME, the SGSN sends paging messages to RNS/BSSs, which is described in detail in TS 23.060 [3]. 


6c)
When RNS/BSS nodes receive paging message from the SGSN, paging is initiated as described in detail in TS 23.060 [3].


NOTE:
If ISR is not active or the UE is in ECM-CONNECTED state, the MME does not send the CS paging message to the SGSN. That means, the steps of 6a, 6b, 6c are not needed in the MT call procedure.


7)
Upon receipt of a Paging Request message for a circuit-switched service, the CS Fallback (as defined in this specification) or Cell Reselection (as defined in TS 23.060[3]) take place, and the UE accesses CS domain from UMTS/GSM. 


8)
When the CS Fallback or Cell Reselection completes, the UE responds to the CS paging request and returns the CS paging response as described in detail in this specification and TS 23.060 [3] to the RNS/BSS.


9)
When received at the RNS/BSS, the CS Paging Response message is sent to the MSC/VLR as described in detail in TS 23.060 [3]. The MSC/VLR receives CS paging response contained in corresponding message which shall then stop the paging response timer and establish the CS connection, then the MT call process as described in detail in TS 23.018 [5].


7.7.3
Mobile Terminating Call when SGs is not active 


Regular pre-R8 MSC procedures are performed without any ISR or SGs specifics.
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