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1. Introduction
RAN2 received an LS [1] from SA2 on their study for enhanced VoLTE performance (FS_eVoLP SID [2]). SA2 asked in the LS for assistance from RAN2 on the parameters to be provided from CN that can assist RAN to make optimized HO decision.
2. Discussion
The scope of the study is to investigate E2E solutions to be able to avoid/minimize the probability of Handover to SRVCC for VoLTE. In TR 23.759 [3], one key issue is identified as follows.

	5.1
Key Issue 1: RAN awareness of the information to determine radio coverage border for the dedicated service 
5.1.1
Description

RAN at the moment is not able to have the sufficient information e.g. codec configuration to perform optimized HO for e.g. VoLTE/ViLTE and consequently VoLTE/ViLTE call could be handed over to 2/3G CS unnecessarily via (v)SRVCC HO though the VoLTE/ViLTE call can survive LTE weak coverage.
This problem also applies to multi-sessions using different codec for the same UE simultaneously.

The key issue is how to identify the information needed by RAN from architecture point of view to make optimized HO decision for e.g. VoLTE/ViLTE, and how to provide RAN with this information.


The issue essentially is about the lack of RAN awareness of codec configuration. RAN2 indeed discussed similar issue in the study on Voice and Video Enhancement for LTE (“Use case 2: eNB codec mode awareness” in [4], also reproduced in the annex of this document). One of the use cases was for the eNB to use the BLER target information for extending coverage/time in VoLTE by setting the threshold for handing over to SRVCC at a higher BLER target that the VoLTE codec in use can accommodate. RAN2 concluded that “there is no standardized way for the eNB to be made aware of the BLER target of the VoLTE bearer which may be different depending on the codec mode”.
Similarly, SA2 identified solutions to make RAN aware of the “robustness” of the media codec. The “robustness” represents resilience to faults and errors that can happen in the transport path including radio interface. Therefore it can potentially be BLER target for the media codec as discussed by RAN2.
RAN2 could not conclude if any solution should be introduced for the “use case 2”. The main reason was that RAN2 could not fully conclude on the differences in resilience to faults and errors that different codecs may have. It was thought that additional input from SA4 would be needed in that regard. Therefore to the question from SA2 on “the parameters to be provided from CN that can assist RAN to make optimized HO decision”, it seems sensible to also wait for SA4 input.
3. Conclusion
Given the background discussed in the previous section, we propose to send a response LS to SA2 with the following principles.

· Welcome the SA2 study which is identifying the same issue that RAN2 has identified previously.

· Explain what RAN2 concluded in the study on Voice and Video Enhancement for LTE.

· Indicate that RAN2 would like SA4 to investigate what parameters to be provided from CN that can assist RAN to make optimized HO decision.
We ask RAN2 to discuss the draft LS that is available in [5].
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7.1.2
Use case 2: eNB codec mode awareness 
EVS offers partial redundancy based error robust channel aware mode at 13.2 kbps for both wideband and super-wideband audio bandwidths.

In a VoIP system, packets arrive at the decoder with random jitters in their arrival time. Packets may also arrive out of order at the decoder. Since the decoder expects to be fed a speech packet every 20 ms to output speech samples in periodic blocks, a de-jitter buffer is required to absorb the jitter in the packet arrival time. The channel aware mode combines the presence of a de-jitter buffer with partial redundancy coding of a current frame which gets piggy-backed onto a future frame. At the receiver, the de-jitter buffer is polled to check if a partial redundant copy of the current lost frame is available in any of the future frames. If present, the partial redundant information is used to synthesize the lost frame which offers significant quality improvements under low to high FER conditions. Source control is used to determine which frames of input can best be coded at a reduced frame rate (called primary frames) to accommodate the attachment of redundancy without altering the total packet size. In this way, the channel aware mode includes redundancy in a constant-bit-rate channel (13.2 kbps). The spacing between the packet containing the primary frame and the future packet containing the partial redundant frame determines the maximum burst error length that the error resiliency mechanism can correct.  This spacing is configurable but defaults at 3 frames.

Table 7.1.2-1 lists the selected EVS modes, corresponding transport block size (TBS) and BLER target based on the analysis from a source [12]. The quality benchmark for this exercise was chosen to be AMR-WB 12.65 kbps at 1% target BLER which is the “HD Voice” experience delivered by commercial 3GPP networks at cell center. The BLER targets for the different EVS modes were chosen such that the resulting voice quality is equal or better than AMR-WB @ 1% BLER.

Table 7.1.2-1: EVS modes and corresponding BLER targets to meet or exceed the voice quality benchmark

	EVS mode
	Transport Block Size 
	Target BLER

	7.2 kbps WB
	208
	1%

	8 kbps WB 
	224
	1%

	9.6 kbps WB 
	256
	1%

	13.2 kbps WB Channel Aware (Ch-Aw) mode
	328
	6%


Packet Error Loss Rate is part of QoS information provided to E-UTRAN by means of QoS Class Identifier (QCI), for the purpose of QoS enforcement at the eNB. Likewise, the eNB hosting the VoLTE bearer could use the BLER target information for the following purposes.
1.
Extending coverage/time in VoLTE by setting the threshold for handing over to SRVCC at a higher BLER target

2.
Lowering UL transmit power of the UE with a higher BLER target

3.
Reducing the number of HARQ transmissions of the UE with a higher BLER target

4.
Set the threshold for TTI bundling configuration and/or RLC segmentation configuration

5.
Tearing down the call when this exceeds a PLR particular threshold.

However, there is no standardized way for the eNB to be made aware of the BLER target of the VoLTE bearer which may be different depending on the codec mode.
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