
3GPP TSG CT4 Meeting #49bis
C4-101819
Dublin, IRELAND 
29th June – 2nd July 2010

Source:
Ericsson
Title:
Pseudo-CR on Handovers During Call Establishment
Spec:
3GPP TR 23.889 version 1.3.0
Agenda item:
6.1
Document for:
Decision

1. Introduction
This P-CR proposes updates to the descriptions for call establishment and LCLS negotiation solutions to include signaling for handover during call establishment.
2. Reason for Change
Many times comments have been made to clarify the solution to support BSS ID signaling when handovers occur such that the BSS ID can change after BSS ID has been exchanged between ends of the call. These sequences are still missing and are needed to show the complete signaling support required to assess whether this option is viable.

Additionally the sequences are shown for the GCR only solution as a direct comparison.

3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889 version 1.3.0.
* * * First Change * * * *

13.2.5
Call Flows During Call Establishment With Handover
13.2.5.1
Handover at oMSC prior to Assignment
The following sequences show a call starting as not local but then the originating side performs a handover to the local BSS of the terminating end.
13.2.5.1.1
Handover at oMSC prior to Assignment with BSS ID
Editor's Note: 
Connection model is not included, could be added a a later date if required.
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4. IAM to  tMSC[Codec List + GCR + oBSS ID + 

LCLS-Neg]

5. Paging tUE
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8. select codec (=tBSS selected 

codec). Retrieve tBSS ID. Perform 

Intra-BSS Call Detection. Result = 

call not intra-BSS.

3. Generate Global Call 

Reference. Retrieve oBSS ID.

7. Call Confirmed

2. SETUP

Paging response

6. SETUP

oMGW tMGW

2. HO Request: (signalling only )

3.HO Request Ack()

TargetBSS-1'

1. HO Required (oUE moves to same 

BSS as tUE)
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10. ASSIGNMENT REQUEST(GCR+ LCLS-Preference ( + 

"correlate call legs") + LCLS-ConnectionStatusControl = "do not 

throughconnect")

13. ASSIGNMENT REQUEST(GCR+

LCLS-Preference ( + "correlate call legs") 

+ LCLS-ConnectionStatusControl = "do 

not throughconnect")

14. ASSIGNMENT COMPLETE(LCLS-

Status = "call-leg is belonging to local call 

but is not locally switched")

12. BICC Continuity

11. ASSIGNMENT COMPLETE (LCLS-Status

= "call-leg cannot be locally switched")

10. LCLSStatus Update Response: APM[LCLS Status 

Response = No Change, tBSS ID, Intra-BSS Detection 

= "intra-BSS"]

5. Perform Intra-BSS 

Call Detection again. 

Result = call intra-BSS.

15. tUE reports: Alerting

16. BICC ACM

5. HO CMD

6. HO Detect

7. HO Complete()

8. Clear Command

9. Clear Complete 

9a.MSC waits for response 

to LCLS Status Update 

before sending Assignment 

UNLESS it receives 

LCLS-Neg without BSS 

ID.

4a. If BSS ID supported 

then need to send LCLS 

Status Update to inform 

change of BSS ID

Note: LCLS IEs  will not be 

included in HO signalling 

since it is before Assignment.

14a.LCLS_NOTIFICATION(LCLS-Status

= "call-leg is belonging to local call but is 

not locally switched") 

17.oMSC reports: Alerting


Figure 13.2.5.1.1.1:
Example LCLS Call Flow using GCR and BSS-ID with handover occurring at originating MSC prior to Assignment
1 – 9 (black)
Normal call establishment – NOTE the CM Service Request and MGW signalling are not included for brevity (see Figure 13.2.1.1 for the complete normal signalling sequence). 
9a (black)
The figure shows that the MSC should wait for the LCLS response as this is in line with the current BSS ID call establishment  where it is currently specified in Figure 13.2.2.1.1 that the tMSC performs the BSS ID check and reports the outcome back to oMSC. Then oMSC indicates this in its oAssignment. If COT is not used then the oMSC must wait as it will not know if the tAssignment is performed first and if it is performed first then it would result in no correlation request in either Assignment and therefore no LCLS. 
1 – 3(red)
Handover signalling sequence. Since theses are prior to Assignment they do not contain any LCLS information. 
4(red)
Note: in this sequence it shows the LCLS-Status-Update being sent immediately after the HO Request is acknowledged. If this is sent after the HO has completed (i.e. at step 11) then the oMSC still should wait for the LCLS-Status-Update response before sending the Assignment but then there would be even more delay to the call establishment.
5(red)
tMSC must be prepared to receive an LCLS-Status-Update during call establishment, prior to LCLS being established to update its BSS ID. It must then perform another BSS ID check. Otherwise if it ignored this and used the BSS ID sent in the IAM then LCLS will not be established.
6-9(red)
Handover signalling sequence.
10(red)
oMSC receives LCLS-Status-Update (could be received earlier but needs to be received prior to sending Assignment if correct correlation request is to be included).
10-17 (black)
Remaining Call Establishment sequence
18-23 


as per basic call flow in Figure 13.2.1.1 
NOTE: 
If BSS ID is not supported by oMSC then the LCLS Status Update should not need to be sent at step 4b (red). If tMSC does not support BSS ID then it can ignore the LCLS Status Update as it will have returned APM without BSS ID or any indication on the BSS ID check. This is clearly additional checking/processing for the MSC when supporting BSS ID option.
13.2.5.1.2
Handover at oMSC prior to Assignment with GCR Only
Editor's Note: 
Connection model is not included, could be added a a later date if required.
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4. IAM to  tMSC[Codec List + GCR + LCLS-Neg]

5. Paging tUE

9.APM [SC +SCL + LCLS-Neg]

8. select codec 

(=tBSS selected 

codec).

3. Generate Global 

Call Reference.

7. Call Confirmed

2. SETUP

Paging response

6. SETUP

oMGW tMGW

2. HO Request: ()

3.HO Request Ack()

TargetBSS-1'

1. HO Required (oUE moves 

to same BSS as tUE)

10. ASSIGNMENT REQUEST(GCR+ LCLS-Preference + 

LCLS-ConnectionStatusControl = "do not throughconnect")

13. ASSIGNMENT REQUEST(GCR+

LCLS-Preference + LCLS-

ConnectionStatusControl = "do not 

throughconnect")

14. ASSIGNMENT COMPLETE(LCLS-

Status = "call-leg is belonging to local call 

but is not locally switched")

12. BICC Continuity

11. ASSIGNMENT COMPLETE (LCLS-Status

= "call-leg cannot be locally switched")

15. tUE reports: Alerting

17.oMSC reports: Alerting

16. BICC ACM

4. HO CMD

5. HO Detect

6. HO Complete()

7. Clear Command

8. Clear Complete 

Note: LCLS-Status will not 

be included in HO messages 

as no Assignment performed 

yet.

14a.LCLS_NOTIFICATION(LCLS-Status

= "call-leg is belonging to local call but is 

not locally switched") 


Figure 13.2.5.1.2.1:
Example LCLS Call Flow using GCR only with handover occurring at originating MSC prior to Assignment
1 – 9 (black)
Normal call establishment – NOTE the CM Service Request and MGW signalling are not included for brevity (see Figure 13.2.1.1 for the complete normal signalling sequence).
1 – 8(red)
Handover signalling sequence. Since there is no LCLS Status change and no BSS ID signalling then there is no need to send the LCLS Status Update message.
10-17(black)
Remaining Call Establishment sequence. Since the BSS performs call leg correlation automatically on receipt of GCR it detects call is local.
18-23


as per basic call flow in Figure 13.2.1.1

13.2.5.1.3
Comparision between GCR Only and GCR plus BSS ID for handover occurring at Originating MSC prior to Assignment.
In order to ensure that a local call can be locally switched if BSS ID solution is used then additional signalling of the changed BSS ID during call establishment/handover is needed, The tMSC must be prepared to receive an LCLS-Status-Update message at any time after the IAM message and perform a new BSS ID check otherwise the call cannot be locally switched.  The oMSC must wait for the response from the LCLS-Status-Update message to ensure the correct correlation request is included in the Assignment, especially if COT is not used otherwise the call may not be locally switched. This additional processing and signalling steps are not required if GCR only is used.
13.2.5.2 Handover at tMSC prior to Assignment
The following sequences show a call starting as not local but then the terminating side performs a handover to the local BSS of the originating end.
13.2.5.3 13.2.5.2.1
Handover at tMSC prior to Assignment with BSS ID

Editor's Note: 
Connection model is not included, could be added a a later date if required.
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4. IAM to  tMSC

[Codec List + GCR + oBSS ID + LCLS-Neg]

5. Paging tUE

10. ASSIGNMENT REQUEST(GCR+

LCLS-Preference ( + "do not correlate call 

legs") + LCLS-ConnectionStatusControl = 

"do not throughconnect")

13. ASSIGNMENT REQUEST(GCR+

LCLS-Preference ( + "correlate call 

legs") + LCLS-ConnectionStatusControl

= "do not throughconnect")

9.APM + SC +SCL + LCLS-

Neg + tBSSID, Intra-BSS-

Dection = "not Intra-BSS"

8. select codec (=tBSS selected 

codec). Retrieve tBSS ID. 

Perform Intra-BSS Call Detection. 

Result = call not intra-BSS.

3. Generate Global Call 

Reference. Retrieve oBSS ID.

7. Call Confirmed

2. SETUP

Paging response

6. SETUP

oMGW tMGW

11. ASSIGNMENT COMPLETE (LCLS-

Status= "call-leg cannot be locally switched")

1

2

.

 

B

I

C

C

 

C

o

n

t

i

n

u

i

t

y

TargetBSS-1'

2. HO Request ()

3.HO Request Ack()

1. HO Required (tUE moves to same 

BSS as oUE)

5. HO CMD

6. HO Detect

7. HO Complete()

8. Clear Command

9. Clear Complete  

10. LCLSStatus Update Response: APM

[LCLS Status Response = No Change, oBSS 

ID, Intra-BSS Detection = "intra-BSS"]

4b. MSC updates new BSS ID. It 

has told its BSS to "not correlate" 

and now receives indication that 

call is "local". Shouldit update the 

BSS ?

4a. Perform Intra-BSS 

Call Detection again, 

result = call is intra-

BSS
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Note: LCLS

data is not 

included in 

HO messages 

as before 

Assignment.


Figure 13.2.5.2.1.1:
Example LCLS Call Flow using GCR and BSS-ID with handover occurring at terminating MSC prior to Assignment
1 – 12 (black)
Normal call establishment for call not local. tMSC performs BSS ID check and indicates the BSS ID check result back to oMSC in APM. oMSC performs Assignment and indicates "no correlation". NOTE the CM Service Request and MGW signalling are not included for brevity (see Figure 13.2.2.1.1 for the complete normal signalling sequence).

1 – 3(red)
Handover signalling sequence. As this is prior to Assignment then no LCLS data is included in these mssages.
4 (red)
tMSC must perform a new BSS ID check. In this sequence it is shown that tMSC signals the LCLS-Status-Update immediately to tell oMSC then new tBSS ID and also the BSS ID check result. If this is sent later and COT is not indicated by oMSC then tMSC must wait for the LCLS-Status-Update Response as it does not know if oMSC has already performed its Assignment or not. If oMSC does not request COT and has not performed its Assignment at this stage then by indicating back the LCLS-Status-Update response to tMSC it ensures that tMSC will not perform its Assignment before it knows that oMSC has the correct BSS ID and BSS ID check result. Otherwise LCLS will not be achieved during call establishment. 
5-9(red)
Handover signalling sequence.
13 – Terminating side Assignment 

14-23 as per basic call flow in Figure 13.2.1.1

NOTE1: 
If BSS ID is not supported by tMSC or oMSC then the LCLS Status Update should not need to be sent at step 4b (red). 
NOTE2:
The flows assume early Assignment request from oMSC and Assignment in tMSC is performed second due to indicating COT. If this is not followed and the tMSC does not wait for the acknowledgement to the LCLS-Status-Update before performing the terminating Assignment then itwill request correlation but not result in LCLS because the originating side has not performed assignment but could use the BSS ID and BSS ID check result received at step 9(black). Thus at step 4b (red) there would need to be a new message to BSS to request correlation, otherwise no LCLS will be triggered.
13.2.5.2.2
Handover at tMSC prior to Assignment with GCR Only
Editor's Note: 
Connection model is not included, could be added a a later date if required.
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4. IAM to  tMSC

[Codec List + GCR + LCLS-Neg]

5. Paging tUE

10. ASSIGNMENT REQUEST(GCR+

LCLS-Preference + LCLS-

ConnectionStatusControl = "call cannot be 

locally switched")

13. ASSIGNMENT REQUEST(GCR+

LCLS-Preference + LCLS-

ConnectionStatusControl = "do not 

throughconnect")

9.APM [SC +SCL + LCLS-Neg]

8. select codec 

(=tBSS selected 

codec).

3. Generate Global 

Call Reference.

7. Call Confirmed

2. SETUP

Paging response

6. SETUP

oMGW tMGW

11. ASSIGNMENT COMPLETE (LCLS-

Status= "call-leg cannot be locally switched")

12. BICC Continuity

TargetBSS-1'

2. HO Request ()

3.HO Request Ack()

1. HO Required (tUE moves to same 

BSS as oUE)

4. HO CMD

5. HO Detect

6. HO Complete()

7. Clear Command

8. Clear Complete  

No LCLS 

data is 

included in 

HO messages 

as before 

Assignment

14. ASSIGNMENT COMPLETE (LCLS-

Status= "LCLS possible but not yet locally 

switched")


Figure 13.2.5.2.2.1:
Example LCLS Call Flow using GCR only with handover occurring at terminating MSC prior to Assignment
1 – 12 (black) 
Normal call establishment – NOTE the CM Service Request and MGW signalling are not included for brevity (see Figure 13.2.1.1 for the complete normal signalling sequence).
1 – 8 (red)
Handover signalling sequence. Since there is no LCLS Status change and no BSS ID signalling then there is no need to send the LCLS Status Update message
13-14(black)
Terminating side Assignment. Since the BSS performs call leg correlation automatically on receipt of GCR it detects call is local.
15-23 



as per basic call flow in Figure 13.2.1.1

13.2.5.2.3
Comparision between GCR Only and GCR plus BSS ID for handover occurring at Terminating MSC prior to Assignment.
In order to ensure that a local call can be locally switched if BSS ID solution is used then additional signalling of the changed BSS ID during call establishment/handover is needed, this step is not required if GCR only is used.
The call establishment should always request Continuity/ SIP-I preconditions to ensure that the Terminating Assignment is not performed before the Orginating Assignment otherwise the BSS ID solution will require additional signalling at the oMSC to request correlation.
13.2.5.3
Handover at oMSC after Assignment (Call not local becomes Local)
The following sequences show a call starting as not local but then the originating side performs a handover to the local BSS of the terminating end after the originating assignment.
13.2.5.3.1
Handover at oMSC after Assignment (Call not local becomes Local) with BSS ID

Editor's Note: 
Connection model is not included, could be added a a later date if required.
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4. IAM to  tMSC[Codec List + GCR + oBSS ID + 

LCLS-Neg]

5. Paging tUE

10. ASSIGNMENT REQUEST

(GCR+ LCLS-Preference (+ 

"do not correlate call legs") + 

LCLS-

ConnectionStatusControl = 

"Do not throughconnect")

15. tUE reports: Alerting

13. ASSIGNMENT REQUEST(GCR+

LCLS-Preference ( + "do not correlate 

call legs") + LCLS-

ConnectionStatusControl = "Do not 

throughconnect")

14. ASSIGNMENT COMPLETE 

(LCLS-Status= "call-leg cannot be 

locally switched")

9.APM [SC +SCL + LCLS-Neg + tBSSID, 

Intra-BSS-Dection = "not Intra-BSS"]

17.oMSC reports: Alerting

8. select codec (=tBSS 

selected codec). Retrieve

tBSS ID. Perform Intra-

BSS Call Detection. Result 

= call not intra-BSS.

3. Generate Global Call 

Reference. Retrieve oBSS ID.

7. Call Confirmed

2. SETUP

Paging response+ CL3

6. SETUP

oMGW tMGW

11. ASSIGNMENT 

COMPLETE (LCLS-Status= 

"call-leg cannot be locally 

switched")

12. BICC Continuity

16. BICC ACM

1. HO Required (oUE moves to 

same BSS as tUE)

8. HO CMD

9. HO Detect

11.Clear Command

12.Clear Complete 

10. HO Complete(LCLS-Status = "call-leg is 

belonging to local call but is not locally switched")

3. LCLSStatus Update: APM [LCLS Status = handover, new 

oBSS ID = tBSSID, Intra-BSS Detection = "intra-BSS"]

2. Perform Intra-BSS Call Detection. Result = call 

intra-BSS. Send LCLS Status Update to inform 

change of BSS ID and to ensure that local HO 

Request is performed after tAssignment otherwise 

LCLS will not be possible.

TargetBSS-1'

6. HO Request (GCR+ LCLS-Preference ( + "correlate call 

legs") + LCLS-ConnectionStatusControl = "Do not 

throughconnect")

7.HO Req Ack (LCLS-Status = "call-leg is belonging 

to local call but is not locally switched") 

5. LCLSStatus Update: APM[LCLS Status Response = 

No Change, tBSS ID, Intra-BSS Detection = "intra-BSS"]

4. tMSC must wait until tAssignment 

Complete before responding to the 

LCLS Status Update


Figure 13.2.5.3.1.1:
Example LCLS Call Flow using GCR and BSS-ID with handover occurring at originating MSC after oAssignment
1 – 17 (black) 
Normal call establishment – NOTE the CM Service Request and MGW signalling are not included for brevity (see Figure 13.2.1.1 for the complete normal signalling sequence).

1 – 12 (red)
Handover signalling sequence. Since the oMSC has already performed Assignment the handover is with a circuit and thus the HO Request must include the LCLS parameters. As the tAssignment must be performed before the HO Required if LCLS correlation is to be requested accurately (if tAssignment occurs after the HO at oMSC then it will firstly not result in LCLS correlation being found at oAssignment because no GCR for the terminating leg has been stored and secondly when the tAssignment is made it will be requesting "no correlation" due to the out-of-date BSS ID check.  oMSC must wait until the handover is completed before signalling Alerting (normal MSC behaviour for handover during establishment).
18-23 as per basic call flow in Figure 13.2.1.1

NOTE:
If the oMSC simply went ahead with the HO request and did not indicate the LCLS Status Update to tMSC and the tAssignment occurs after the HO Request is sent to Target BSS then LCLS would not be initiated during call establishment. Then tMSC would need to perform a subsequent LCLS Request to tBSS to correlate GCR and establish LCLS and then each MSC would receive a later LCLS Notification and a subsequent LCLS Status Update to notify all nodes in the call that LCLS is now active. 
13.2.5.3.2
Handover at oMSC after Assignment (Call not local becomes Local) with GCR Only

Editor's Note: 
Connection model is not included, could be added a a later date if required.
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2. HO Request (GCR+ LCLS-Preference + 

LCLS-ConnectionStatusControl = "do not 

throughconnec")

3.HO Req Ack (LCLS-Status = "call-leg is belonging 

to local call but is not locally switched")

17.oMSC reports: Alerting


Figure 13.2.5.3.2.1:
Example LCLS Call Flow using GCR only with handover occurring at originating MSC after oAssignment
1 – 17 (black) 
Normal call establishment – NOTE the CM Service Request and MGW signalling are not included for brevity (see Figure 13.2.1.1 for the complete normal signalling sequence).

1 – 8 (red)
Handover signalling sequence. oMSC must wait until the handover is complete before signalling Alerting (normal MSC behaviour for handover during establishment). As there is no restriction on when the BSS checks GCR correlation it will find LCLS capability at the latest assignment, whether it is the tAssignment or the HO Request. 
18-23 as per basic call flow in Figure 13.2.1.1
13.2.5.3.3
Comparision between GCR Only and GCR plus BSS ID for handover occurring at oMSC after Terminating Assignment.
In order to ensure that a local call can be locally switched if BSS ID solution is used then additional signalling of the changed BSS ID during call establishment/handover is needed, the handover execution must either be delayed until a response from the far end is received or LCLS will not be possible during call set-up and then a new message to request the BSS to correlate the call legs would be needed to trigger the LCLS connection after call set-up. No such signalling or complications arise if GCR only is used since the BSS will always correlate the call legs after every change to the radio assignment.
13.2.5.4
Handover at oMSC after Assignment (Call which is Local becomes not local)

FFS
13.2.5.5
Simultaneous Handover at tMSC and oMSC during call establishment

FFS
* * *  End of Changes  * * *
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14a. LCLS_NOTIFICATION (LCLS-Status = "call-leg is belonging to local call but is not locally switched") 


17.oMSC reports: Alerting
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