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1. Introduction
The control of user data connection for LCLS is via the LCLS-Configuration IE which is sent from the MSC to the BSS on a per call leg basis currently has two values:

-
connected both-way in the BSS 
-
connected both-way in the BSS and bi-casted to the Core Network

However the detailed handling of the user plane data for each call leg by the BSS is not explained. The bicasting of user plane data to the core network (UpLink) may be required for Lawful Interception but also could be required for any advanced supplementary/operator specific service (e.g. real-time recording of Customised Alerting Tone). Such examples are currently outside of the scope of 3GPP specifications but the LCLS-Configuration for UL bicasting could be used for this. 
Additionally DL data signaling may be required for periodic tones or announcements, for example if a prepaid usage tone is to be sent to the A-subscriber periodically LCLS could still be established but with a request that the A-party call leg can receive DL data. The BSS should then be configured to detect such DL data and insert into the A-party DL stream only.
This was briefly described in the TR 23.889 clause 12.3, quoted here:
" During the call setup phase, the MSC-Servers may exchange an additional "LCLS-Neg" IE in forward and later in backward direction in existing messages, to identify, whether User Plane access is necessary by at least one node in the path, see chapter 11. The User Plane access can be to the "forward User Plane" or the "backward User Plane", it can be as "write access" or as "read access". It seems that four binary flags (Yes/No) would be sufficient to code all these options: Read-Forward; Read-Backward; Write-Forward; Write-Backward.

For example the application of "Customised Ring Back tones" (but nothing else) requires write access to the User Plane in backward direction: Read-Forward=No; Read-Backward=No; Write-Forward=No; Write-Backward=Yes.

Another example could be LI (and nothing else), which requires read access to the User Plane in forward direction and backward direction: Read-Forward=Yes; Read-Backward=Yes; Write-Forward=No; Write-Backward=No.

The combination of LI and an announcement in forward direction would require a combination of these flags:
Read-Forward=Yes; Read-Backward=Yes; Write-Forward=Yes; Write-Backward=No.

The result of the LCLS-Negotiation between all nodes in the Core Network would then be communicated to the BSS by the corresponding "LCLS-Configuration" and "LCLS-Correlation request", e.g. within the Assignment Request message or during a later message, e.g. the Handover Request message.

The BSS could then exactly allocate these resources that are actually needed.  "

The following LCLS user plane configuration scenarios may arise:
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Figure 1: LCLS-Negotiation, Write Backward User Plane Access

In Figure 1 an interim node wishes to insert data in the backward direction (e.g. periodic prepaid tone), no other nodes have any user plane requirements. This results in the LCLS-Negotiation IE configured for "locally switched but with backward write access". This configuration is mapped to LCLS-Configuration at the terminating MSC as "locally switched user plane, no UL or DL bicasting" but at the originating MSC this is mapped to the LCLS-Configuration "locally switched user plane with DL write access". The BSS then knows that any data received at the oMS call leg from the CN shall be sent to the oMS only.


[image: image2.emf]MSC-S-o

UE-o UE-t

MSC-S-t

MGW-t

User Plane 

(connection)

T

1

T

2

BSS-1/

BSS-2

Local User Plane Data

MGW-o

T

1

T

2

MSC-S-I

MGW-I

T

1

T

2

UL 

bicasting 

for both 

parties 

required 

at tMSC

LCLS-Negotiation 

(Need Read Backward, 

Need Read Forward) 

LCLS-Negotiation (No 

Read/Write access)

LCLS-Negotiation (No 

Read/Write access)

LCLS-

Negotiation 

(Need Read 

Backward, Need 

Read Forward) 


Figure 2: LCLS-Negotiation, UL bicasting required from both UEs by tMSC

In Figure 2 the tMSC requests read access for both forward and backward directions (e.g. lawful interception) no other nodes have any user plane requirements. This results in the LCLS-Negotiation IE configured for "locally switched but bothway read access".  This configuration is mapped to LCLS-Configuration at the terminating MSC as "locally switched user plane, UL bicast" and also at the originating MSC this is mapped to the LCLS-Configuration "locally switched user plane UL bicast ". The BSS then knows that any data received at the oMS call leg or the tMS call legs must be also bicast UL to the CN.
2. Reason for Change
The details of the LCLS-Negotiation IE and the resulting LCLS-Configuration values is not described. There is an assumption that LCLS will always be broken if any user data is needed to be inserted into the user plane by the Core Network however this may be an option for certain supplementary services but if the CN nodes know at call set-up that they require periodic user data insertion, for example, then this could also be configured within the LCLS-Configuration, otherwise such calls would not be able to be locally switched.
3. Conclusions

In order to provide protocol support for existing supplementary services and network features like pre-paid service the LCLS negotiation through the core network and the corresponding LCLS-Configuration settings need to be defined to cover all permutations of connectivity. The following table provides these interactions in detail:

	
	oMSC
	Interim MSC
	tMSC
	Resulting LCLS-Configuration Setting

	Requirement at the given node
	No user plane requirements
	No user plane requirements
	No user plane requirements
	Connect Bothway in BSS
	oMSC

	LCLS Negotiation Setting
	Need_Read_Forward:No
Need_Read_Backward:No
Need_Write_Forward:No
Need_Write_Backward:No
	Need_Read_Forward:No
Need_Read_Backward:No
Need_Write_Forward:No
Need_Write_Backward:No
	Need_Read_Forward:No
Need_Read_Backward:No
Need_Write_Forward:No
Need_Write_Backward:No
	Connect Bothway in BSS
	tMSC

	Requirement at the given node
	No user plane requirements
	Insert periodic tones to oUE
	No user plane requirements
	Connect Bothway in BSS, DL Data Write Access
	oMSC

	LCLS Negotiation Setting
	Need_Read_Forward:No
Need_Read_Backward:No
Need_Write_Forward:No
Need_Write_Backward:No
	Need_Read_Forward:No
Need_Read_Backward:No
Need_Write_Forward:No
Need_Write_Backward:Yes
	Need_Read_Forward:No
Need_Read_Backward:No
Need_Write_Forward:No
Need_Write_Backward:Yes
	Connect Bothway in BSS
	tMSC

	Requirement at the given node
	No user plane requirements
	Insert periodic tones to tUE
	No user plane requirements
	Connect Bothway in BSS
	oMSC

	LCLS Negotiation Setting
	Need_Read_Forward:No
Need_Read_Backward:No
Need_Write_Forward:No
Need_Write_Backward:No
	Need_Read_Forward:No
Need_Read_Backward:No
Need_Write_Forward:Yes
Need_Write_Backward:No
	Need_Read_Forward:No
Need_Read_Backward:No
Need_Write_Forward:Yes
Need_Write_Backward:No
	Connect Bothway in BSS, DL Data Write Access
	tMSC

	Requirement at the given node
	No user plane requirements
	No user plane requirements
	Monitor of UL user data at tUE
	Connect Bothway in BSS plus bicast UL
	oMSC

	LCLS Negotiation Setting
	Need_Read_Forward:No
Need_Read_Backward:No
Need_Write_Forward:No
Need_Write_Backward:No
	Need_Read_Forward:No
Need_Read_Backward:No
Need_Write_Forward:No
Need_Write_Backward:No
	Need_Read_Forward:Yes
Need_Read_Backward:Yes
Need_Write_Forward:No
Need_Write_Backward:No
	Connect Bothway in BSS plus bicast UL
	tMSC

	Requirement at the given node
	Monitor of UL user data at oUE
	No user plane requirements
	No user plane requirements
	Connect Bothway in BSS plus bicast UL
	oMSC

	LCLS Negotiation Setting
	Need_Read_Forward:Yes
Need_Read_Backward:Yes
Need_Write_Forward:No
Need_Write_Backward:No
	Need_Read_Forward:Yes
Need_Read_Backward:Yes
Need_Write_Forward:No
Need_Write_Backward:No
	Need_Read_Forward:Yes
Need_Read_Backward:Yes
Need_Write_Forward:No
Need_Write_Backward:No
	Connect Bothway in BSS plus bicast UL
	tMSC


4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.284 version 0.1.1.
* * * First Change * * * *

4.2
LCLS Negotiation

LCLS negotiation is required within the Core Network in order to determine if all of the MSC servers and intermediate nodes, including GMSC servers, in the call control path allow the support of the LCLS functionality.  LCLS negotiation may result in LCLS not being permitted for the following reasons:

-
An MSC server node or intermediate node, including GMSC server node, has not been upgraded to support the LCLS functionality.

-
It is prevented due to specific interactions e.g. Supplementary Services, Lawful Intercept, operator determined restriction of LCLS, etc.

Additionally the LCLS negotiation may result in local call local switch being permitted but with certain user plane configurations depending on the network requirements, for example periodic signalling of pre-paid tones. 
The LCLS Negotiation Information Element is explicitly signalled on the Nc Interface during Call Establishment and Handover procedures. See clause 6 and clause 8 respectively for related call flows.  Dependent on the support of LCLS, the MSC servers and intermediate nodes, including GMSC server, may remove the LCLS Negotiation IE from further signalling on the Nc interface (e.g. if node does not support LCLS) or modify the contents of LCLS Negotiation IE (e.g. if LCLS is not allowed for the subscriber or if bicasting is required).
The following properties are signalled in the LCLS Negotiation Information Element to allow each node to indicate what level of user data connection it requires:

-
Need_Read_Forward = No/Yes; this indicates if the node needs to receive UL data from the originating UE.
-
Need_Read_Backward = No/Yes; this indicates if the node needs to receive UL data from the terminating UE.
-
Need_Write_Forward = No/Yes; this indicates if the node needs to insert user data toward the terminating UE.
-
Need_Write_Backward = No/Yes; this indicates if the node needs to insert user data toward the originating UE
The default setting is "No" meaning that no CN user data requirement exists. If a node receives any of the parameters set to Yes it shall not change them; it may however change any parameter to Yes. The parameters shall not be modified when sent in the response to an incoming LCLS-Negotiation IE request. 
* * * Next Change * * * *

4.6
User Plane when LCLS is Active

4.6.1
General

When LCLS has been established for a call, the voice data on the user plane is locally switched within the BSS. Normal call control procedures related to the user plane within the core networks shall be applied, i.e. the bearer shall be established and through-connected as detailed within the procedures in 3GPP TS 23.205 [2] for a BICC based CS core network and in 3GPP TS 23.231 [3] for a SIP-I based CS core network.

When the call is locally switched the core network shall assume that no user plane data will be received from the BSS for the duration of the locally switched call. 

When user plane data is required to be inserted by the core network, e.g. supplementary services, unless previously negotiated via the LCLS-Negotiation IE (see sub-clause 4.2) an LCLS Break procedure shall precede the insertion of user plane data.

NOTE:
During Handover procedures and LCLS Break procedures, the BSS may start to send the user plane data to the core network before all nodes in the routing path have updated their related LCLS status, see clauses 7 and 8.

4.6.2
LCLS Configuration

LCLS configuration is required in order to allow the Core Network to indicate to the BSS the LCLS connection preference.

The LCLS Configuration Information Element is explicitly signalled on the A interface on a per call leg basis during Call Establishment and Handover procedures.  See clauses 6 and 8 respectively.  It is used to indicate if the local call shall be:-

-
connected both-way in the BSS 
-
connected both-way in the BSS and bi-casted UL to the Core Network
-
connected both-way in the BSS and write access DL from the Core Network
If the BSS does not support a certain configuration this shall be indicated in the LCLS-BSS-Status. 
The usage of the LCLS Configuration IE is further detailed in subclause 16.3.
* * * End of Changes * * * *
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