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5
Parameters for SRVCC Handover Thresholds

5.1
Description

5.2
Potential Solutions

5.2.1
Robustness Indication 

5.2.1.1
Maximum Packet Loss Rate (PLR)

5.2.1.1.0
 General

Based on the 3GPP EVS Selection and Characterization results that included AMR-WB, AMR-WB with G718IO, and EVS codec, this clause provides an example set of Max. PLR operating points that the terminal may indicate to the PCRF. 

5.2.1.1.1 
Max PLR recommendation without Application Layer Redundancy

Table 5.1 provides an example Maximum PLR operating points based on the EVS Selection and Characterization experiment results. 

Based on the EVS Characterization experiment results, e.g. Figure 11.10 and Figure 11.17 in TR 26.952 [2] the following can be noted:

-
Compared against AMR-WB/EVS AMR-WB-IO modes, the subjective quality performance gap with EVS-SWB Channel Aware mode increases from about 0.3 DMOS to 0.75 DMOS. For example, EVS SWB CA 13.2 kbps at 9% FER is NWT than that of AMR-WB (or EVS-IO) at 23.85 kbps at 3% FER.

Based on the EVS Selection experiment results, e.g. Figure 10.2 in TR 26.952, the following can be noted.

-
the performance of EVS WB at 6% FER (solid red line) is similar to that of the AMR-WB/G.718IO at 3% FER (dotted blue line). Note that this is AMR-WB/G.718IO incorporates enhanced decoder side packet loss concealment techniques that are not specified in AMR-WB codec.

Based on the EVS Selection experiment results, e.g. Figure 10.12 in TR 26.952, the following can be noted.

-
the performance of EVS AMR-WB IO at a given FER is similar to that of AMR-WB/G.718IO at the same FER.

Table 5.1: Example Maximum End-to-end Packet Loss Rate (PLR) per link for AMR-WB, EVS

	Codec
	Robustness Parameter
	Maximum End-to-end Packet Loss Rate 

	AMR-WB
	Normal
	1.5%

	AMR-WB/G718 IO, EVS AMR-WB IO
	Medium
	3%

	EVS WB, SWB
	High
	6%

	EVS WB, SWB Channel Aware
	Extreme High
	9%


5.2.1.1.2
Max PLR recommendation with Application Layer Redundancy

Application layer redundancy can work in conjunction with any of the aforementioned codec modes in Table 5.1, and may in general improve the Max. PLR operating points. 

Table 5.2 provides example Maximum PLR operating points with and without application layer redundancy applicable to EVS codec based on informal objective and subjective results in Annex A. 

The example includes 100% application layer redundancy with offset 2, resulting in (2 x Bitrate). 

Editor’s Note: The relationship to path loss when operating at twice the bit rate is not accounted in the Max. PLR value in Table 5.2. 


Table 5.2: Example Max. End-to-end Packet Loss Rate (PLR) with application layer redundancy for EVS codec

	Codec
	Robustness Parameter
	Maximum End-to-end Packet Loss Rate 

	No application layer redundancy, EVS (@ bitrate of R kb/s)


	-
	X %

	With 100% application layer redundancy, EVS (@ bitrate of 2xR kb/s), Offset=2.


	-
	X + (2 to 5) %






5.3
 Conclusion

For eVoLP SRVCC threshold selection, it is recommended to use the example Max. PLR operating points as per Clauses 5.2.1.1.1 and Clauses 5.2.1.1.2. Some of the observations from Table 5.1 and 5.2 are that
1. the EVS codec in channel aware mode can improve the maximum end-to-end packet loss rate (PLR) by at least 7.5% compared to the AMR-WB codec. Similarly, EVS codec in non-channel aware mode can provide a max. PLR improvement of 4.5% over the AMR-WB codec at similar bitrates.
2. the EVS AMR-WB IO mode can provide a max. PLR improvement of 1.5% over the AMR-WB codec.
3. the EVS codec in channel aware mode is the most robust codec mode. 
4. when 100% transport-layer application layer redundancy is used (i.e., at similar bitrate, e.g., 2x7.2 kbps, 2x9.6 kbps, 2x 13.2 kbps) the max. PLR improves by about 2% compared to 1x13.2 kbps, 1x16.4, 1x24.4 kbps, respectively. 
5. when 100% transport-layer application layer redundancy is used (i.e., at double the bitrate, e.g., 2x9.6 kbps, 2x 13.2 kbps, or 2x24.4 kbps) the max. PLR improves by about 5% compared to 1x9.6, 1x13.2, and 1x24.4 kbps, respectively.
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6
Codec Mode Adaptation Procedures

6.1
Description

6.2
Potential Solutions

6.2.1
Adaptation to Packet Loss

The procedures for client adaptation to packet loss can be introduced in Annex C of TS 26.114, similar to how the procedures for rate adaptation are specified. This would be specified as follows:

In 3GPP TS 26.114 [3]:

"C.1.3.6
Adaptation to Packet Loss

When the MTSI client detects packet losses higher than tolerable by the current codec mode and application layer redundancy in use (if any), then the MTSI client should use the CMR or RTCP-APP messages to request a more robust codec mode or increased application layer redundancy from the media sender. 

[FFS: If application layer redundancy is to be used, its bandwidth should not exceed that of a more robust codec mode that could achieve the robustness needed for the experienced packet losses.]

Furthermore, any text in TS 26.114 that is introduced to specify how to indicate the adaptation capability of the MTSI client would refer to this, and possibly other, clauses in Annex C that describe MTSI client adaptation procedures."


6.3
Conclusion

It is recommended to add the procedures to client adaptation to packet loss in TS 26.114 as per Clause 6.2.1.
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7.3
Conclusion

It is recommended to define a new SDP parameter (e.g., “adapt” or “evolp” or “evolp_adapt”) to indicate that the MTSI client receiver supports adaptation to the most robust codec mode. For the network-based eVoLP solution, the PCRF can use the presence of this parameter in SDP to determine the Max. PLR to indicate to its eNB as per Clause 7.2.1.
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8.3
Conclusions

This clause evaluated the benefits of two types of functionality for realizing codec-aware SRVCC enhancements: 

1. SDP-based signalling of max_e2e_PLR, DL/UL PLR (or PLR ratio) values considering the potential solutions as per clauses 8.2.2.3, 8.2.3.3,  

2. RTP/RTCP-based indication of recommended DL/UL PLR (or PLR ratio) values considering the potential solutions as per clauses 8.2.2.4 and 8.2.3.6 

Both of these approaches improve the selection of the DL/UL PLR thresholds at the eNB for triggering SRVCC, by providing further enhancements on top of the determination of the DL/UL PLR threshold values at the PCRF based on the negotiated codecs and codec modes (as described in clauses 4.2.1 and 5.2.1). 

SDP-based signalling of max_e2e_PLR allows for considering the receiving UE capabilities including, for example, jitter buffer management (JBM) and packet loss concealment (PLC), in addition to the negotiated codecs and codec modes. As such, for an MTSI session involving bidirectional media communication between two UEs, different max_e2e_PLR values may be negotiated for each of the two media streams depending on each UE’s JBM and PLC capabilities. This also helps choose the DL/UL PLR thresholds for SRVCC differently at the eNBs depending on the negotiated max_e2e_PLR values. 

The RTP/RTCP-based indication of the recommended DL/UL PLR (or PLR ratio) values realizes a dynamic PLR allocation framework on DL PLR and UL PLR thresholds. This framework enables further optimizations of the SRVCC thresholds for DL and UL after initial setting of the DL PLR and UL PLR thresholds at the eNB based on the signalling from the PCRF. The dynamic PLR allocation realizes this enhancement by adapting the DL PLR and UL PLR thresholds to the local RAN conditions considering UE coverage, leading to the SRVCC performance improvements as documented in clause 8.2.2.4. In contrast, PCRF-based setting of the DL PLR and UL PLR thresholds may cause early triggering of SRVCC at the eNB, as it does not consider the UE coverage conditions, as demonstrated by the examples in clause 8.2.2.4. 
Editor’s Note:  SDP-based signalling of max_e2e_PLR, DL/UL PLR (or PLR ratio) requires CT1/3/4 and SA2 support. 
Editor’s Note: RTP/RTCP-based indication of recommended DL/UL PLR (or PLR ratio) values requires RAN2 support.
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10
Conclusions

Based on the Conclusions in Clauses 5.3, 6.3, 7.3, and 8.3, it is recommended to conduct normative work to specify the following in TS 26.114:

1. Include in an annex MaxPLR operating points for different codecs considering the examples as per clauses 5.2 and 5.3
2. Adaptation capability indication (using a new SDP parameter) considering the potential solutions as per Clauses 7.2 and 7.3
3. SDP-based signalling of max_e2e_PLR, DL/UL PLR (or PLR ratio) values considering the potential solutions as per clauses 8.2.2.3, 8.2.3.3, 8.2.3.4, and 8.2.3.5. 

4. RTP/RTCP-based indication of recommended DL/UL PLR (or PLR ratio) values considering the potential solutions as per clauses 8.2.2.4 and 8.2.3.6
Editor’s Note:  The above SDP-based signalling and RTP/RTCP-based indication requires CT1/CT3/CT4/SA2 and RAN2 support, respectively. 
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