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1. Introduction
<Introduction part (optional)>

2. Reason for Change
There are four solutions on user plane handling. In this P-CR, the comparison on those solutions is added in order to have final conclusion on user plane handling.
3. Conclusions

The A interface and CN User plane should not be released, and the MGW shall not be impact by LCLS functionality. In addition, the MGW will behave the same regardless whether SID frames are sent from BSS to the CN or not.
4. Proposal

It is proposed to agree the following changes to 3GPP TR23.889 v1.4.0.
* * * First Change * * * *

13.2.2
Specific scenarios and analysis of call establishment and LCLS signalling for GCR plus mandatory support of BSS ID solution.

<this contains example call flows specific to GCR+BSS ID mandatory, using the flow(s) in 13.2.1 as a basis, indicating any deviations. It contains an analysis of the specific aspects of this call leg correlation method with pros and cons. >
13.2.2.1
Technical Description
In this solution, the basic signalling flow in Figure 13.2.1.1 is further described with the following details.

The BSS ID is mandatory supported along with GCR, i.e. BSS ID should be contained in the appropriate messages that the MSC-Servers exchange during LCLS negotiation procedures, such as IAM and APM in the examples. By comparing the received BSS ID of remote side and the local one that is already known by the MSC itself, the MSC-Servers make the intra-BSS call judgement to determine whether the call is served by the same BSS. If the call is found to be an intra-BSS call, i.e. the oBSS ID equals the tBSS ID, then the MSC Server requests the BSS to do the LCLS correlation by GCR information. Otherwise, if the call is not an intra-BSS call, i.e. the oBSS ID not equal to the tBSS ID, no call correlation is performed.

13.2.2.1.1
Call is locally switched when using GCR plus mandatory support of BSS ID solution
Figure 13.2.1.1 applies when the call is locally switched, with the following descriptions.

Editor's Note:
The successful case when the call is locally switched needs be further aligned after the basic sequence for call establishment is updated.

According to proposals in sub-clause 9.2.2 there is a potential optimisation by not requesting correlation in the first Assignment (since the far end has not sent GCR there will be no other call leg to find) and the oAssignment should be the first assignment then it is proposed that the tMSC performs the check on the BSS ID at step 8 and returns the outcome to oMSC in the step 9. of basic signalling sequence, Figure 13.2.1.1.

13.2.2.1.2
Call is not locally switched when using GCR plus mandatory support of BSS ID solution
If the tMSC finds that the call is not intra-BSS, i.e. that oBSS ID is not equal to tBSS ID, the tMSC explicitly indicates to the BSS not to perform call correlation and the call is therefore established without local switch. The example sequence is shown in Figure 13.2.2.1.2.1. 



 
Figure 13.2.2.1.2.1:
Example LCLS Call Flow using GCR and BSS ID when call is not Intra-BSS
Editor's Note:
The sequence in this sub-clause needs further alignment after the basic sequence for call establishment is updated.

1 – 7.
As for basic call flow in Figure 13.2.1.1

8.

tMSC selects codec and if LCLS is supported and LCLS-Negotiation results in LCLS being permitted, tMSC generates a global tBSS ID and performs "intra-BSS call detection"  and finds that oBSS ID does not match tBSS ID. 

9.
tMSC returns APM with selected codec plus LCLS-Neg IE plus tBSS ID plus Intra-BSS-Detection Result "not intra-BSS".  

10.

oMSC sends in oAssignment request GCR and LCLS_ConntectionStatusControl set to "do not correlate call leg".

11.
oBSS returns the Assignment Complete and indicates in LCLS_Status "no LCLS correlation for this procedure". In case oBSS did not support LCLS, LCLS-Status IE is not included in the Assignment Complete message.
12.
oMSC sends Continuity to tMSC.

13.
tMSC performs terminating side Assignment containing final LCLS_Preference, GCR and LCLS_ConnectionStatusControl = "do not correlate call leg" 

14.
tBSS returns the Assignment Complete with LCLS_Status indicating "no LCLS correlation for this procedure". In case tBSS did not support LCLS, LCLS-Status IE is not included in the Assignment Complete message.
15. – 20.
As for basic call flow in Figure 13.2.1.1.

21.
No further specific LCLS signalling occurs, the call is connected through the CN as for a normal, non-LCLS call.

13.2.2.2
Pros and Cons for GCR plus mandatory support of BSS ID solution
Pros:

-
Within the mandatory support of BSS ID, the BSS makes the call correlation using GCR only when the call is served by the same BSS, thus saving the BSS from making a call leg correlation for calls determined by the tMSC to not be intra-BSS.
Cons:

-
Additional processing in MSC-Servers to perform "intra-BSS Call detection" at tMSC and check of result at oMSC and perform different Assignment configuration based on the result.

-
MSC-Servers must store both oBSS ID and tBSS ID


13.2.3
Specific scenarios and analysis of call establishment and LCLS signalling for GCR plus optional support of BSS ID solution

<this contains example call flows specific to GCR+BSS ID optional, using the flow(s) in 13.2.1 as a basis, indicating any deviations. It contains an analysis of the specific aspects of this call leg correlation method with pros and cons. >
13.2.3.1
Technical Description
In this solution, the basic signalling flow in Figure 13.2.1.1 is further described with the following details.

The BSS ID is optionally supported along with GCR.

If BSS ID is supported, the MSC Server shall get a global BSS ID and exchange it in the CN, and the BSS only makes call correlation when the MSC determines that it is an intra-BSS call. For more details the procedure specified in subclause 13.2.2 of the GCR plus mandatory support of BSS ID is applied.

If BSS ID is not supported, the MSC Server shall not get BSS ID and could not make the intra BSS detection, and the BSS should always do call correlation using GCR. For more details the procedure specified in subclause 13.2.4 of the GCR only solution is applied.

13.2.3.1.1
GCR plus optional support of BSS ID solution compatibility

The compatibility refers to the scenario where one MSC supports BSS ID, however the other MSC does not support it within the session. When both of the oMSC and the tMSC support BSS ID, there is no compatibility issue. In case the intermediate MSC that is involved in the call does not support BSS ID, it shall pass the messages transparently.
In the call establishment phase, if the oMSC does not support BSS ID, the BSS ID would not be included in the IAM message towards to the tMSC. By receiving this message, the tMSC can know that the oMSC does not support BSS ID, which is then not used.
If the tMSC does not support BSS ID, it will ignore the received oBSS ID. When the oMSC receives the APM message without tBSS ID, the oMSC can conclude that BSS ID is not supported by the tMSC.
In both of the above cases, the MSCs would go back to the pure GCR solution for LCLS.
13.2.3.2
Pros and Cons for GCR plus optional support of BSS ID Solution

Pros:

· It is optional for the companies to support BSS ID, then companies who do not like BSS ID can easily do not support it.
Cons:

-
The MSC which supports BSS ID can not use BSS ID to determine the intra-BSS call if there has another MSC does not support BSS ID.
13.2.4
Specific scenarios and analysis of call establishment and LCLS signalling for GCR only solution

<this contains example call flows specific to GCR only, using the flow(s) in 13.2.1 as a basis, indicating any deviations. It contains an analysis of the specific aspects of this call leg correlation method with pros and cons. >
13.2.4.1
Basic Sequence

The sequence for the basic call establishment when "GCR only" method is used for call leg correlation method is aligned with basic sequence from subclause 13.2.1.
The following steps are different compared to the basic call sequence presented in the figures 13.2.1.2 and 13.2.1.3:  

1. – 2. 
as for general basic call sequence

3.

If oMSC supports LCLS it generates a Global Call Reference for the call.

4.

oMSC sends a BICC IAM (or SIP-I INVITE with encapsulated IAM) including supported codecs list plus 
GCR and configures the LCLS-Negotiation IE (depending on specific solution as described in clause 8)

based on possible supplementary services or Lawful Interception (e.g. may indicate one-way LCLS connection or bi-casting required).

5.

tMSC receives IAM containing LCLS-Negotiation and GCR. tMSC performs paging as normal and receives tBSS LCLS capability.
6. – 7. 
as for general basic call sequence
8a.

tMSC selects codec and requests the tMGW to prepare for the network side bearer establishment.

8b.

as for general basic call sequence

9.

After tMGW has replied with the bearer address and the binding reference tMSC returns APM with selected codec and LCLS-Negotiation IE.

10a – 10b
as for general basic call sequence

11.

oMSC determines the final LCLS-Preference based on returned LCLS-Negotiation IE (see clause 8) and includes it in ASSIGNMENT REQUEST message along with GCR.
NOTE:
Even for "GCR only" solution the oMSC may additionally indicate in the Assignment Request "call leg correlation is needed/not needed" using the returned LCLS-Negotiation IE that might contain information related to early/late assignment (see sub-clause 9.2).
12. – 14. 
as for general basic call sequence
15.


tMSC performs terminating side Assignment containing final LCLS-Preference and GCR.

16. – 29. 
as for general basic call sequence
13.2.4.2
Pros and Cons of Call establishment and LCLS signalling for GCR only solution 

Pros:
-
There is no need to update BSS ID after the Inter-BSS handover was completed.
Cons:
-
Each time the GCR is received by the BSS, the BSS needs to make the call leg correlation, even the call is not local.
-
Compared with other solutions, this solution requires more BSS processing power for call leg correlation.
* * * End * * * *

13.3.2
Specific handover scenarios and analysis of GCR plus mandatory support of BSS ID solution

< this contains example handover flows specific to GCR+BSS ID mandatory, using the flow(s) in 13.3.1 as a basis, indicating any deviations. It contains an analysis of the specific aspects of this call leg correlation method with pros and cons. >

Editor's Note: 
the contents of this chapter needs to be aligned with the agreed basic handover flows in 13.3.1 as a basis, indicating any deviations. It needs to contain an analysis of the specific aspects of this call leg correlation method with pros and cons. 
13.3.2.1
Inter-BSS Handover that terminates Local Switching: GCR plus mandatory support of BSS ID solution

13.3.2.1.1
Technical description

The sequence described in Figure 13.3.1.1.2.1.1 is proposed to be followed. When BSS ID is mandatory the serving MSC shall always include the new (target) BSS ID at step 4b when signalling the change of status of LCLS to the far end. And MSC shall check if the new BSS ID matches the one stored for the far end, if not it shall not request the Target BSS to perform call correlation. In this scenario it is assumed that the Target BSS ID does not match the BSS ID stored for the far end and therefore the MSC does request the Target BSS to perform call correlation.
When the far end MSC Server receives the LCLS Status Update message and the new opposite end's BSS ID it shall overwrite the old BSS ID it stored for the other party and use this to perform future "Intra-BSS Call Detection" checks.
13.3.2.1.2
Pros and Cons of Inter-BSS Handover that terminates Local Switch: GCR + mandatory support of BSS ID solution

Pros:
· The CN can determine the call will not be an intra-BSS call, and indicates the target BSS do not make the unnecessary call leg correlation.

· The processing power for call leg correlation can be saved.
Cons:
-
Anchor MSC must determine new global BSS ID for each inter-BSS handover and include in LCLS-Status-Update message to far end.

-
Far end MSC has extra task to perform to store new BSS ID.

13.3.2.2
Inter-BSS Handover that establishes Local Switching: GCR plus mandatory support of BSS ID solution
13.3.2.2.1
Technical description

The sequence described in Figure 13.3.1.2.2.1 is proposed to be followed. When BSS ID is mandatory the serving MSC shall always generate a new global BSS ID for the new (target) BSS ID at step 2. It shall then check if the new BSS ID matches the previously stored far end's BSS ID. If matching then the Anchor MSC shall set the call correlation flag to "correlation needed" at step 3. If they do not match then Anchor MSC shall set the call correlation flag to "no call correlation needed". After handover complete, the serving MSC shall inform the remote end MSC with new BSS ID.
When the far end MSC Server receives the LCLS Status Update message and the new opposite end's BSS ID it shall overwrite the old BSS ID it stored for the other party and use this to perform future "Intra-BSS Call Detection" checks.
13.3.2.2.2
Pros and Cons of Inter-BSS Handover that establishes Local Switch: GCR + mandatory support of BSS ID solution

Pros:
-
Anchor MSC only requests the target BSS to perform correlation when it determines that the call is served by the same BSS (i.e. locally stored BSS ID of far end matches new target BSS ID). Thus target BSS does not perform call leg correlation in all cases.

NOTE: 
in this scenario where the BSS ID matches after handover there is no actual benefit – the "pro" is only valid when in fact the Inter-BSS handover does not change the LCLS Status.

Cons:
· 
· Additional processing in Anchor MSC to signal the new BSS ID to far end.(only valid for MSC in pool scenario)
· Additional step by far end MSC Server to overwrite old BSS ID with new BSS ID (only valid for MSC in pool scenario)
· Far end MSC should always perform a check of new BSS ID with its local BSS ID.
13.3.2.3
Inter-BSS Handover that leaves a not Locally Switched Call unchanged: GCR plus mandatory support of BSS ID solution
13.3.2.3.1
Technical description

The procedure follows Figure 13.3.1.2.2.1  however if the MSC finds that the Target BSS ID does not match the locally stored BSS ID for the far end it shall not request Call Correlation at step 3. The  MSC shall not signal LCLS Status Update and therefore CN shall not release/deactivate any user plane resources however the MSC shall send a separate message through the CN to update the far end of the new Target BSS ID.
13.3.2.3.2
Pros and Cons of Inter-BSS Handover that leaves a not Locally Switched Call unchanged: GCR + mandatory support of BSS ID solution

Pros:
·  The CN can determine the call will not be an intra-BSS call, and indicates the target BSS do not make the unnecessary call leg correlation.

· The processing power for call leg correlation can be saved.
Cons:
· Additional processing in Anchor MSC to signal the new BSS ID to far end.
· Additional step by far end MSC Server to overwrite old BSS ID with new BSS ID

13.3.2.4
Inter-MSC Handover that establishes Local Switching: GCR plus mandatory support of BSS ID solution
13.3.2.4.1
Technical description

The procedure in 13.3.1.5 is applied here. When BSS ID is mandatory the serving MSC shall always check if the received BSS ID matches the target BSS ID. Because they match in this case the target MSC shall set the LCLS-ConnectionStatusControl to "connect" and LCLS-Preference to "call correlation needed" in step 4. After the handover was completed, the target MSC sends LCLS-status and tBSS ID to source MSC. Then the source MSC forwards this information to remote end MSC in LCLS Status Update message. 

When the remote end MSC Server receives the LCLS Status Update message and the new opposite end's BSS ID it shall overwrite the old BSS ID it stored for the other party and use this to perform future "Intra-BSS Call Detection" checks.

13.3.2.4.2
Pros and Cons of Inter-MSC Handover that establishes Local Switching: GCR + mandatory support of BSS ID solution

Pros:
-
Cons:
· Additional processing in Anchor MSC to signal the new BSS ID to far end.(only valid for MSC in pool scenario)
· Additional step by far end MSC Server to overwrite old BSS ID with new BSS ID (only valid for MSC in pool scenario)

13.3.2.5
Inter-MSC Handover that terminates Local Switching: GCR plus mandatory support of BSS ID solution
13.3.2.5.1
Technical description
The procedure in 13.3.1.6 is applied such that the target MSC always checks the BSS ID and in this case finds out that the call is not an intra-BSS call after the handover. The BSS ID of the call leg handed over is anyhow updated in all core network nodes involved in the call during the Inter-MSC handover process.
13.3.2.5.2
Pros and Cons of Inter-MSC Handover that terminates Local Switching: GCR plus mandatory support of BSS ID solution
Pros:
· The CN can determine the call will not be an intra-BSS call, and indicates the target BSS do not make the unnecessary call leg correlation.

· The processing power for call leg correlation can be saved.

Cons:
-
Anchor MSC must determine new global BSS ID for each inter-MSC handover and include in LCLS-Status-Update message to far end.

-
Far end MSC has extra task to perform to store new BSS ID.

13.3.2.6
Inter-MSC Handover that leaves a not Locally Switched Call unchanged: GCR plus mandatory support of BSS ID solution
13.3.2.6.1
Technical description
The procedure in 13.3.1.7 is applied such that the MSC always checks the BSS ID and in this case finds out that the call is not an intra-BSS call after the handover. The BSS ID of the call leg handed over is anyhow updated all core network nodes involved in the call during the Inter-MSC handover process.
13.3.2.6.2
Pros and Cons of Inter-MSC Handover that leaves a not Locally Switched Call unchanged: GCR + mandatory support of BSS ID solution

Pros:
· - The CN can determine the call will not be an intra-BSS call, and indicates the target BSS do not make the unnecessary call leg correlation.

· The processing power for call leg correlation can be saved.
Cons:
· -Additional processing in Anchor MSC to signal the new BSS ID to far end.
· Additional step by far end MSC Server to overwrite old BSS ID with new BSS ID


* * * End * * * *

13.3.4
Handover Sequences for GCR Method

Editor's Note: 
the contents of this chapter needs to be aligned with the agreed basic handover flows in 13.3.1 as a basis, indicating any deviations. It needs to contain an analysis of the specific aspects of this call leg correlation method with pros and cons. 
13.3.4.1
Inter-BSS Handover that terminates Local Switching: GCR Solution 
13.3.4.1.1
Technical description
The general Inter-BSS handover procedure is specified in 3GPP TS 23.009 [9]. Figure 13.3.1.1.2.1.1 illustrates a call flow for Inter-BSS Handover that terminates Local Switching where the MSC shall not perform BSS ID checks nor include BSS ID signaling through the CN. 
13.3.4.1.2
Pros and Cons of Inter-BSS Handover that terminates Local Switch GCR Solution

Pros:
· There is no need to update BSS ID after the Inter-BSS handover was completed.
Cons:
- 
the TargetBSS has to check whether the call can be locally switched or not.
-
additional processing power for call leg correlation is required.
13.3.4.2
Inter-BSS Handover that establishes Local Switching: GCR Solution 
13.3.4.2.1
Technical description
Figure 13.3.1.2.2.1 illustrates a call flow for Inter-BSS Handover that establishes Local Switching where the MSC does not perform any checks on BSS ID nor signals the BSS ID to the far end MSC. 

13.3.4.2.2
Pros and Cons of Inter-BSS Handover that establishes Local Switching GCR Solution

Pros:
· There is no need to update BSS ID after the Inter-MSC handover was completed.
· 
Cons:
-
13.3.4.3
Inter-BSS Handover that leaves a not Locally Switched Call unchanged: Unique Call Identifier (GCR) Solution
13.3.4.3.1
Technical description
The procedure follows Figure 13.3.1.2.2.1 steps  1. to 5. at which point the BSS indicates that no LCLS found, then  the  MSC shall not signal LCLS Status Update and therefore CN shall not release/deactivate any user plane resources. 
13.3.4.3.2
Pros and Cons of Inter-BSS Handover that leaves a not Locally Switched Call unchanged: GCR Solution

Pros:

· There is no need to update BSS ID after the Inter-MSC handover was completed.

Cons:
-
the TargetBSS has to check whether the call can be locally switched or not.
-
additional processing power for call leg correlation is required.
13.3.4.4
Inter-MSC Handover that establishes Local Switching: GCR Solution

13.3.4.4.1
Technical description
The description here is based on the descriptions in subclauses 13.3.1.5. The main differences are the following:

With the GCR only solution the Anchor MSC checks that LCLS negotiation permitted LCLS in CN, but Anchor MSC or Target MS does not check if the call becomes Intra-BSS after the handover. 

NOTE: 
The Anchor MSC or Target MSC could know that Target BSS is the same as BSS2 and therefore assume that the call will become Intra-BSS after the handover, even when BSS ID is not used or not available in the core network. This possibility is not included in this description. 
The BSS ID is not used in this solution and therefore BSS ID is never signalled within the CN and any MSC Server does not need to check if the call is Intra-BSS.
13.3.4.4.2
Pros and Cons of Inter-MSC Handover that establishes Local Switching: GCR Solution

Pros:

· There is no need to update BSS ID after the Inter-MSC handover was completed.
Cons:
13.3.4.5
Inter-MSC Handover that terminates Local Switch: GCR Solution 
13.3.4.5.1
Technical description
If an Inter-MSC handover occurs and local call local switch is active but the new BSS cannot re-establish LCLS then the change of LCLS Status is signalled through the CN as for Inter-BSS case described in sub-clause 13.3.4.1. The Inter-MSC signalling is then as described in sub-clause 13.3.4.4 but since LCLS cannot be re-established then steps 12 and 13 should indicate that the call is not locally switched.
13.3.4.5.2
Pros and Cons of Inter-MSC Handover that terminates Local Switch: GCR Solution

Pros:
· There is no need to update BSS ID after the Inter-MSC handover was completed.
Cons:
- 
the TargetBSS has to check whether the call can be locally switched or not.
-
additional processing power for call leg correlation is required.
13.3.4.6
Inter-MSC Handover that leaves a Local Switching unchanged: GCR Solution

13.3.4.6.1
Technical description
It is assumed that a not-locally switched (i.e. normal CN switched) call was established. When the MS1 performs an Inter-MSC handover and the target BSC detects that the present call remains not locally switched after handover and informs the Target MSC accordingly, there is no additional CN signalling apart from the handover signalling between the Target MSC and Anchor MSC as the local switching status does not change (i.e. step 13 as described in sub-clause 13.3.4.4 is not applicable). It is noted that with the GCR only solution the BSS ID is not used and therefore the BSS ID does not need to be updated within CN after the Inter-MSC handover that leaves local switching unchanged.
13.3.4.6.2
Pros and Cons of Inter-MSC Handover that leaves a Local Switching unchanged: GCR Solution
Pros:

· There is no need to update BSS ID after the Inter-MSC handover was completed.
Cons:
-
the TargetBSS has to check whether the call can be locally switched or not.
-
additional processing power for call leg correlation is required.
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