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1
Introduction

This summary reports on the normative specification progress accomplished during the course of the E2E_DELAY work item [1]. The related agreed CRs can be found in Tdocs S4-181176 (CR 26.114-0441) [2], S4-181452 (CR 26.114-0443) [3], S4-190167 (CR 26.114-0448) [4], S4-190497 (CR 26.114-0462) [5] and S4-190498 (CR 26.114-0463) [6].

2
Description
RAN delay budget reporting is specified in TS 36.331 for E-UTRA and TS 38.331 for NR. RAN delay budget reporting through the use of RRC signalling to eNB / gNB allows UEs to locally adjust air interface delay. Based on the reported delay budget information, a good coverage UE on the receiving end (i.e., the UE that contains the MTSI receiver) can reduce its air interface delay, e.g., by turning off CDRX or via other means. This additional delay budget can then be made available for the sending UE (i.e., the UE that contains the MTSI sender), and can be quite beneficial for the sending UE when it suffers from poor coverage. When the sending UE is in bad coverage, it would request the additional delay from its local eNB / gNB, and if granted, it would utilize the additional delay budget to improve the reliability of its uplink transmissions in order to reduce packet loss, e.g., via suitable repetition or retransmission mechanisms, and thereby improve end-to-end delay and quality performance.

While RAN-level delay budget reporting as defined in TS 36.331 and TS 38.331 allows UEs (i.e., MTSI sender and MTSI receiver) to locally adjust air interface delay, such a mechanism does not provide coordination between the UEs on an end-to-end basis. To alleviate this issue, this work item defined a new RTCP feedback message type in clause 7.3.8 of TS 26.114 to realize the following capabilities on signalling of Delay Budget Information (DBI) across UEs as per CRs 26.114-0443 in Tdoc S4-181452, 26.114-0448 in Tdoc S4-190167 and 26.114-0462 in Tdoc S4-190497:  (i) an MTSI receiver can indicate available delay budget to an MTSI sender, and (ii) an MTSI sender can explicitly request delay budget from an MTSI receiver. Such RTCP-based signaling of DBI can also be used by an MTSI receiver to indicate delay budget availability created via other means such as jitter buffer size adaptation. The recipient UE of the RTCP feedback message carrying DBI may then use this information in determining what delay budget adjustments it may request from its eNB / gNB over the RAN interface, e.g. by using RRC signalling based on UEAssistanceInformation as defined in TS 36.331 and TS 38.331.
In addition, the work item specified a few further media handling aspects of RAN delay budget reporting for MTSI in TS 26.114 to address the following: 
1.    SDP-based exchange of RAN capabilities in regards to delay budget reporting, this is specified in clause 6.2.8 and Annex V.3 of TS 26.114 as per CR 26.114-0441 in Tdoc S4-181176 and CR 26.114-0463 in Tdoc S4-190498. Accordingly, an MTSI client supporting DBI can offer this capability in SDP for all media streams containing speech and/or video by including the a=rtcp-fb attribute with the DBI type under the relevant media line scope as expressed with the parameter 3gpp-delay-budget.
2.    Recommendations on when and how the UEs in an MTSI session should use RAN-based delay adjustment mechanisms in an end-to-end fashion also accounting other factors such as local radio conditions, various RAN capabilities and configurations, jitter buffer considerations, and UE battery constraints. These are provided as part of the informative signalling flows in Annex V of TS 26.114, as per CR 26.114-0443 in S4-181452. 

3.    Recommendations on when and how the various kinds of end-to-end quality metrics and other relevant information in the MTSI client could be used to trigger RAN delay budget reporting. These are provided as part of the informative signalling flows in Annex V of TS 26.114, as per CR 26.114-0443 in S4-181452.  
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