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1
Discussion

SA4 replied in LS S2-174137[1] to the LS SA2 sent that asked them " …to determine what are the parameters that can assist RAN to make optimized handover decision for VoLTE and inform SA2". 
This paper analyses the answers from SA4 and suggests a proposed way forward for the aspects of FS_eVoLP study that are in scope of SA2.

Principle 1)

It is preferable to signal to the eNB an integer-valued “Max PLR” parameter instead of the “robustness index” (as indicated in TR 23.759) because this provides more granularity and extensibility to the parameter.  This parameter should be signalled independently for the uplink and downlink as codec mode operation is not always symmetrical.

Currently in TR 23.759 there is no solution that proposes to signal an integer-valued "Max PLR" parameter. Solution 6.1 proposes to send "new IE" and solutions 6.2 and 6.3 robustness index. Also as indicated by SA4 the codec mode operation is assymetric and therefore separate UL and DL values need to be provided. 

The "Max PLR (UL,DL)" integer values can be derived in PCRF from information it receives from P-CSCF based on Rx.

Proposal 1: It is proposed to modify solution 6.1 and rename the "new IE" to "Max PLR (UL, DL)"

Principle 2)

SA4 believes that solutions out of TR 23.759 would benefit from clearly defined UE behaviour in TS 26.114 when to trigger adaptation. At the time the SRVCC handoff is executed, current MTSI client implementations cannot guarantee that the MTSI clients would request to adapt to the most “robust” codec mode negotiated for the session since MTSI clients are not mandated to support this request for adaptation (i.e., it is an optional feature).  To address this issue, SA4 would have to study MTSI client behaviour to trigger adaptation (i.e., sends a CMR for the most robust codec mode) to ensure that the MTSI clients will adapt to the most robust codec mode negotiated in a high packet loss rate and how to signal to the network the ability to use the most robust codec mode. 
What this principle mean is that it cannot be guaranteed at the moment (i.e. without any UE modifications or intervention of MGW) that the MTSI clients will always have triggered adaptation at the most "robust" codec mode from the set at the time of the SRVCC handover. SA4 will eventually do what they describe as "clearly defined UE behaviour in TS 26.114" but the fact of the matter is that there will be UEs that will not support not have adapted to the most "robust" codec mode. This effectively mean that the PCRF cannot assume to always derive the "max PLR" from the most robust codec mode of the set unless it is being informed over Rx that adaptation is in fact possible. In this respect the main difference between solutions 6.3 and 6.1 is that in 6.3 the "list of RIs and detection policy" is being passed to the RAN and RAN inspects the voice packets e.g. their RTP Payload Type to determine which codec mode is in use and derive the handover criteria from that. We believe that given SA4 hinted that "may consider performing normative work" in the long run we should expect that the issue highlighted in principle 2) will be resolved by SA4. Until then the PCRF can rely on an indication (or lack thereof) from P-CSCF whether the 2 session endpoints can adapt to the most robust codec mode. If such indicator is not present then the PCRF can apply a local policy to either not provide "max PLR (UL, DL)" at all or provide "max PLR (UL, DL)" that relies of the "less robust" codec mode of the set for each direction.
It is therefore proposed that the "detection policy" (i.e. DPI) is not necessary in RAN as proposed in solution 6.3. 

Proposal 2: Detection policy as proposed in solution 6.3 is not necessary in RAN.

Proposal 3: PCRF can rely on an indicator provided from P-CSCF on Rx on whether the two endpoints have indicated that are able to adapt to the most robust codec mode from the set.

Proposal 4: If PCRF receive an indicator from P-CSCF on Rx that the two endpoints are able to adapt to the most robust codec mode from the set, then it sets the Max PLR (UL, DL) corresponding to the most robust codec mode of the negotiated set in each direction.

Proposal 5: If PCRF does not receive an indicator from P-CSCF on Rx that the two endpoints are able to adapt to the most robust codec mode from the set, then based on local policy either does not provide Max PLR parameter or provides a Max PLR corresponding to the least robust codec mode of the negotiated set in each direction.

Principle 3)
SA4 is still investigating how to address the issue of codec implementations having different tolerable Max PLR due to JBM and PLC implementations.  As this information is only known to the UE receiving media, this may require further UE signalling to convey this to the network or RAN.  While SA4 is still evaluating this potential enhancement, it believes that a “Max PLR” network-based solution can serve as good approach and recommends that SA2 can adapt the solutions in clause 6.1 and/or 6.3 or define a new solution that corresponds to the above principles.

What this is effectively saying is that the "codec mode" on its own may not be enough to determine the "Max PLR" since due to certain UE implementations (i.e. using Jitter Buffer Management and Packet Loss Concealment) the audio quality can still be decent beyond the "expected Max PLR". SA4 has not yet agreed how to handle this aspect but as it is hinted the UE can signal a parameter such as "suggested max PLR" that can take into account the implementation specific improvements. Since SA4 has not agreed to standardise anything on this respect so far it is proposed for the time being to ignore this aspect and later (if SA4 agrees) to decide whether it is best to signal using SIP/SDP or AS signalling. If the former then solution 6.1 can be adapted, if the latter we can introduce solution similar to that of 6.2.

Proposal 6: It is proposed for SA2 to postpone any considerations related to codec implementations having different tolerable Max PLR due to JBM and PLC implementations until SA4 agrees on some concrete solution.
2
Evaluation

As described in proposals 1~6 solution 6.1 can be adapted to fulfil the "principles" described in LS from SA4 (S2-174137 [1]). The main difference with solution 6.3 is that solution 6.3 allows the RAN to perform different handover set points even when the UE/MGW is not guaranteed to adapt to the most robust codec mode. We believe this extra complexity is not necessary.  

Solution 6.2 is relying on UE AS signalling but this would rely on the UE to determine the "Max PLR (UL,DL)" without any operator/network control. The details also which AS protocol to use are not described.

It is therefore proposed to conclude the study agreeing on solution 6.1 with the modification proposed below.
Proposal 7: It is proposed to conclude the study proposing to standardise solution 6.1 in normative phase.
3
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6
Solutions
6.1
Solution for key issue #1: Indicating a new IE along with QoS rule from PCRF to eNB
6.1.1
Description

The eNB is capable of interpreting the payload of the new IE (e.g. Robustness Indication, Bias factor, RSRP, CODEC and related mode, etc.) to adapt SRVCC HO threshold.

During voice session setup, PCRF knows from IMS network the CODEC information and is aware whether the two session endpoints are able to adapt to the most "robust" codec mode from the negotiated codec mode set.  Based on the CODEC information, and the indication on whether the two session endpoints are able to adapt to the most "robust" codec mode from the negotiated codec mode set PCRF determines the integer value of the Max PLR in UL and DL directions and provides it to the PCEF and then PCEF further sends it to the eNB.

If there are multiple voice sessions, for each session, the PCRF will derive a value of the Max PLR (UL,DL) along with the QoS rule and send it to PCEF. In case multiple VoLTE sessions share one EPS bearer (i.e. QCI=1 bearer), PCEF determines only one Max PLR (UL,DL) related to these voice sessions and sends it to eNB along with the QoS rule. PCEF will store the mapping between the Max PLR( UL,DL) and the corresponding ongoing voice session and remove the record for the corresponding voice session during voice session release and dedicated EPS bearer modification procedure.


NOTE:
How eNB determines the HO threshold based on these values are up to operator's configuration (e.g. the eNB derives a higher or lower HO threshold based on the values of Max PLR in UL and DL directions).


Example call flow during voice session setup is in following:
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Figure 6.1.1: Indicating the new IE from PCRF to eNB during voice session setup

1.
During the IMS voice session setup procedure, IMS network element (i.e. P-CSCF) sends the CODEC information to the PCRF in AA-Request message as defined in TS 29.214 [x]. IMS also indicates whether the two session endpoints are able to adapt to the most "robust" codec mode from the negotiated codec mode set.
2.
Based on the CODEC information, and the indication whether the two session endpoints are able to adapt to the most "robust" codec mode from the negotiated codec mode set, the PCRF determines the value of the Max PLR (UL, DL) and sends it to the PGW/PCEF along with QoS rule in the IP-CAN Session Modification message.
NOTE: How the PCRF derives the Max PLR in UL and DL directions is based on local policy, but some possible configuration could be that if PCRF receive an indicator from P-CSCF on Rx that the two endpoints are able to adapt to the most robust codec mode from the set, then it sets the Max PLR (UL, DL) corresponding to the most robust codec mode of the negotiated set in each direction. If PCRF does not receive an indicator from P-CSCF on Rx that the two endpoints are able to adapt to the most robust codec mode from the set, then either does not provide Max PLR parameter or provides a Max PLR corresponding to the least robust codec mode of the negotiated set in each direction.
3.
Then PGW/PCEF sends a Create Bearer Request message to SGW including the Max PLR (UL, DL) along with the QoS rule.

4.
SGW further sends a Create Bearer Request message to MME including the Max PLR (UL, DL) along with the QoS rule.

5.
MME further sends the Max PLR (UL, DL) along with the QoS rule to eNB in the Bearer Setup Request/Session Management Request message. The eNB stores the Max PLR (UL, DL) for this UE's voice session, then based on its configuration and the received IE, eNB decides the robustness of the session and adapts the threshold for SRVCC HO.

6.
The eNB sends a RRC Connection Reconfiguration message to UE.

7.
UE responds with a RRC Connection Reconfiguration Complete message to eNB.

8.
The eNB responds with a Bearer Setup Response to MME.

9.
The UE NAS layer builds a Session Management Response including EPS Bearer Identity. The UE then sends a Direct Transfer (Session Management Response) message to the eNB.

10.
The eNB sends an Uplink NAS Transport (Session Management Response) message to the MME.

11.
MME responds with a Create Bearer Response message to SGW.

12.
SGW responds with a Create Bearer Response message to PGW/PCEF.

13.
PGW/PCEF responds with an IP-CAN Session Modification Response message to PCRF.

14.
PCRF responds with an AA-Answer message to IMS network element.

6.1.2
Impacts on existing nodes and functionality
PCRF:

PCRF determines the value of the Max PLR along with the QoS rule based on the information received over Rx interface during voice session setup or modification procedure and sends it to PGW/PCEF.

PGW/PCEF:

In case multiple VoLTE sessions share one EPS bearer (i.e. QCI=1 bearer), PCEF determines only Max PLR (UL, DL) related to these voice sessions and sends it to eNB along with the QoS rule.

PCEF will store the mapping between the Max PLR (UL, DL) and the corresponding ongoing voice session and remove the record for the corresponding voice session during voice session release and dedicated EPS bearer modification procedure.
PGW/PCEF needs to forward the Max PLR (UL,DL) to SGW.

SGW:


SGW needs to forward the Max PLR (UL,DL) to the MME.
MME:


MME needs to forward the Max PLR (UL,DL)to eNB.
eNB:


The eNB needs to be capable of interpreting the payload of the Max PLR (UL,DL) and determining to adapt SRVCC HO threshold based on the received Max PLR (UL,DL)mapped to the voice session EPS bearer (i.e. QCI=1 bearer).

6.1.3
Solution Evaluation

This solution has no impact to UE and IMS system, and it provides a means to avoid/minimize the possibility of doing (v)SRVCC HO without incurring signalling overload for LTE network.
Next Change

7
Overall Evaluation
Editor's note:
This clause will provide evaluation of different solutions.
The main difference with solution 6.3 is that solution 6.3 allows the RAN to perform different handover set points even when the UE/MGW is not guaranteed to adapt to the most robust codec mode.
Solution 6.2 is relying on UE AS signalling but this would rely on the UE to determine the "Max PLR (UL,DL)" without any operator/network control. The details also which AS protocol to use are not described.

It is therefore proposed to conclude the study agreeing on solution 6.1.
Next Change

8
Conclusions

Editor's note:
This clause is intended to list conclusions that have been agreed during the course of the study item activities. This should also capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA WG2.
It is proposed to adopt solution 6.1.
End of Changes
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