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Introduction
In continuation of the 3GPP work on XR in RAN1 and SA4 in Rel-17 followed by an XR study in Rel-18, RAN has approved a RAN2-led work item on XR enhancements for NR in Rel-18 [1]. For XR-Awareness, the Rel-18 XR WI has an objective to specify RAN2 enhancements for provisioning of XR traffic assistance information by the UE. 
As part of the Rel-18 work item, RAN2#123bis is going to continue the XR-Awareness discussion.
	RAN2 has agreed the following in the #123 meeting:
· UE reports Burst Arrival time and Jitter associated with the UL data burst periodicity in uplink using UAI. 
· UE reports UL data burst periodicity in uplink using UAI. 
· All UAI fields for XR are optional fields in RRC. FFS how to handle persistency of signalled information (e.g. UE reports BAT first, then jitter). 
· Consider exact jitter range later on (e.g. via email discussion) 
· UE can also report there is no jitter (e.g. for pose). 
· Reuse UAI framework, e.g. network can configure when UE is allowed to report UAI. Exact triggering upon being configured and change of UAI is up to UE implementation. Network can configure prohibit timer for the reporting.


Accordingly, RAN2#123bis meeting is expected to focus more on stage-3 details of the UAI for XR traffic assistance information from UE to network such as jitter signalling details, triggering of UAI, prohibit timer details, BAT signalling, etc. This contribution aims to further discuss some of our views with respect to the normative work on XR-awareness. 

Discussion
As per the editor’s notes in [2] and open issues identified by the WI rapporteur per the table below [3], RAN2 has several remaining open issues for XR Awareness / UAI. 

	Description
	Section in the running RRC CR

	The UE may not have UL traffic information available immediately after being configured to provide it by the gNB. RAN2 may need to discuss whether this should be handled somehow, e.g. specifying that the UE may delay the first transmission of this information until the relevant information is available at the UE.
	5.7.4.2

	How the range of jitter and traffic periodicity are expressed in ASN.1, e.g. signalling values.
	6.2.2, UEAssistanceInformation message definition 

	Current definition of burstArrivalTime is based on the BAT definition, as per the agreement. However, this requires the UE to have GNSS/GPS time available. RAN2 should discuss whether this is always possible and reliable, e.g. indoors, or whether some other method should be used to indicate jitter reference, e.g. referring to SFN/slot etc.
	6.2.2, UEAssistanceInformation message definition

	If the current definition of BAT is kept, the required accuracy/granularity for burst arrival time needs to be decided by RAN2 (it was 1us for BAT in IIOT).
	6.2.2, UEAssistanceInformation message

	Values of ul-TrafficInfoProhibitTimer-r18 need to be confirmed by RAN2.
	6.3.4, OtherConfig IE



In the following, we will go through the remaining open items related to UE assistance information. 

Procedural Aspects
Section 5.7.4.2 of [2] has an Editor’s Note indicating that “the UE may not have UL traffic information available immediately after being configured to provide it by the gNB. RAN2 may need to discuss whether this should be handled somehow, e.g. specifying that the UE may delay the first transmission of this information until the relevant information is available at the UE.”
In order to provide the network with XR traffic information that is useful to the network and to not waste UL resources or capacity, in our understanding, the UE should report assistance information under two conditions: a) if it has sufficient information available, and b) if the UE has a preference to inform the network. The aim of such reporting would be to enhance the quality of the ongoing connection and to provide the network with additional traffic information. The actual trigger for submission of UAI could be left to UE implementation in such a case.
Proposal 1: Convert the Editor’s Note in section 5.7.4.2 into a NOTE in the RRC spec, indicating that UE implementation ensures to collect ‘sufficient information’ before transmission of UEAssistanceInformation message is initiated. 
Moreover, the UE may not need to inform the network about insignificant changes to XR traffic information. From UE perspective it would be sufficient to report updates when preferred, for example, based on the quality of the current connection or to assist the network in finding the most suitable resource allocation.
Proposal 2: Make the UAI reporting of ul-TrafficInfo UE-preference based, i.e., it is only triggered when the UE has a preference or need to do so. 

Prohibit Timer
As per the Editor’s Note in section 6.3.4 of [2], the value range of ul-TrafficInfoProhibitTimer-r18 is still open and needs to be confirmed by RAN2. This is pictured below.
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The currently proposed range of allowed prohibit timer values can go up to 600 seconds. We think that the duration of an XR session will be much shorter than 600 seconds in most cases. At the same time, XR traffic information is also dynamic, and it might change comparatively frequently. Configuring the UE with such a long value practically disables assistance info from the UE, but in this case, the network could just disable the feature altogether or allow an infinity value.
Proposal 3: RAN2 to confine the value range of ul-TrafficInfoProhibitTimer-r18 with a smaller maximum value (e.g., s180) as well as an additional infinity value.

Assumptions on BAT
Another remaining open item is how to capture a definition of burstArrivalTime in the RRC specification. The running CR [2] has an Editor’s Note for that, which indicates burstArrivalTime is based on the BAT definition and requires the UE to have GNSS/GPS time available. 
	Editor’s note: Current definition of burstArrivalTime is based on the BAT definition, as per the agreement  . However, this requires the UE to have GNSS/GPS time available. RAN2 should discuss whether this is always possible and reliable, e.g. indoors, or whether some other method should be used to indicate jitter reference, e.g. referring to SFN/slot etc.


The ReferenceTimeInfo IE defined in Rel-16 refers timing information of the 5G internal system clock at the gNB side, however for XR, we want the UE to indicate timing information (ideally referring gNB system time directly). 
In our view the original RAN2 agreement “Reference time is defined in similar way as BAT (Burst Arrival Time) at UE side” does not limit ‘reference time’ to the ReferenceTime-r16 field explicitly. Besides the interpretation of the field ‘time’ depends on ‘timeInfoType’ in ReferenceTimeInfo-r16. GNSS/GPS time is only assumed if timeInfoType is not included, and there is also an option to use localClock. 
Observation 1: The reporting of burstArrivalTime does not necessarily require the UE to have GNSS/GPS time available. BAT reporting can rely on reference time received from the network. 
In order to facilitate BAT signalling, we have identified three cases for RAN2 to discuss.
Case A: If the UE supports “referenceTimeProvision-r16” and is being provisioned with reference time information, we can assume the UE’s internal clock to be in sync with the gNB time. Considering clock drift at the UE side is negligible, the UE can directly report a BAT value using a format similar to the ReferenceTimeInfo-r16 field. For a proper identification the UE may have to signal timeInfoType with a new value (such as gNB-clock). 
If the UE does not support “referenceTimeProvision-r16” (which is an IIoT feature and may not be available), then BAT can be expressed through two further options (case B and case C). 
Case B: Based on GNSS/GPS time (using a UE internal GPS receiver)
Case C: Using local time. 
We think all three cases can be captured in the RRC specification. 
The UE could indicate usage of Case A, B or C through an extended timeInfoType-r18 field, indicating the reference time type that BAT was derived upon (e.g., gNB-time, localGPS-time, local-time). This implies that RAN2 may need to define a new IE ReferenceTimeInfo-r18, which is defined from a UE rather than gNB perspective. 
For BAT signalling, the new ReferenceTimeInfo-r18 IE would not need to include referenceSFN in Case A and Case B. However, for Case C the UE can basically include referenceSFN as well, indicating the SFN associated with the BAT. We further assume propagation delay does not need to be considered for XR use cases. 
An optional uncertainty field may provide the gNB with further information. 
Proposal 4: Capture the definition of BAT based on a new/adopted ReferenceTimeInfo-r18.
For accuracy, given that configured grants will be used for XR traffic, where the periodicity has a minimum granularity of 2 OFDM symbols and numerologies can vary, the current accuracy of 1us seems not too far off. Then for simplicity, RAN2 can just reuse the reference time.

Format of UL Jitter Information
Following the agreement in RAN2#122, the range of jitter in UL traffic will be defined in a similar way as the one for N6 jitter in DL traffic. 
	RAN2 agreement from the #122 meeting:
· UE reports to RAN the range of jitter in its UL traffic, defined in the similar way as the one for N6 jitter. 


The range of the N6 Jitter is represented by a minimum and a maximum value indicating the downlink packet jitter range over N6 in milliseconds (refer to TS 29.514 and 29.244). Over Core Network interfaces, the upper and lower bound of the N6 jitter is typically represented by 32 bits each, e.g., using a data type such as UINT32. We assume such a large range is generic and covers multiple use-cases, scenarios, measurements (e.g., in the UPF) in the CN.
Interfaces and components in the CN have fewer limitations in terms of data size and applicable value ranges. For use at the UE side, the representation of information over the air interface needs to consider signalling constraints and data size limitations to a larger extent. Furthermore, UL jitter information mainly represents the UE side only (i.e., it is not E2E). Therefore, we think a smaller value range can be sufficient for the UL jitter. 
RAN1 assumed the jitter in the range of +/- 8ms, however, this was for evaluation purposes. As the UE should have some leeway to signal larger values in exceptional cases, we think +/-32ms can be a reasonable option based on application layer behavior and/or SA4 understanding. A value of 32ms seems in line with max jitter values in TR 26.926. 
RAN2 may define the UL Jitter format as a pair of INTEGER values in a similar way as SA2/CT4 but use a smaller number of bits, such as INTEGER(0..31) in ASN.1. 
Proposal 5: For reporting of UL jitter range, RAN2 may follow the SA2/CT4 format with two parameter fields for [min, max] in milliseconds. The min and max values can be represented by an INTEGER in ASN.1, each with a value range of up to 32ms. 

Format of Periodicity Information
Another open item is the ASN.1 type of trafficPeriodicity-r18 in [2] and [3]. 
Similar to N6 Jitter, Core Network specs (e.g., TS 29.244) assume at least an Unsigned32 binary integer (UNIT32) value containing the DL Periodicity in milliseconds. TS 29.514 even assumes UINT64 for the PeriodicityRange based on the existing definitions with an accuracy of 1 microsecond. As far as air interface signalling is concerned, the periodicity can be represented by an integer too (FFS the maximum value). 
In order to allow for close alignment with non-integer frame rates and configured grants, where the minimum periodicity of a CG can be as small as 2 OFDM symbols, the granularity can be fine-grained. Since XR traffic is going to use configured grants for periodic traffic with non-integer periodicities as in URLLC/IIoT, the type definition of trafficPeriodicity-r18 can align with periodicity and periodicityExt in a similar way as what was earlier defined for the ConfiguredGrantConfig.
Proposal 6: The ASN.1 type of trafficPeriodicity-r18 can align with periodicity and periodicityExt as a baseline. 

Conclusions
This contribution provides a view on XR Traffic Assistance Information. We have following observations and proposals:
Proposal 1: Convert the Editor’s Note in section 5.7.4.2 into a NOTE in the RRC spec, indicating that UE implementation ensures to collect ‘sufficient information’ before transmission of UEAssistanceInformation message is initiated. 
Proposal 2: Make the UAI reporting of ul-TrafficInfo UE-preference based, i.e., it is only triggered when the UE has a preference or need to do so. 
Proposal 3: RAN2 to confine the value range of ul-TrafficInfoProhibitTimer-r18 with a smaller maximum value (e.g., s180) as well as an additional infinity value.
Observation 1: The reporting of burstArrivalTime does not necessarily require the UE to have GNSS/GPS time available. BAT reporting can rely on reference time received from the network.
Proposal 4: Capture the definition of BAT based on a new/adopted ReferenceTimeInfo-r18.
Proposal 5: For reporting of UL jitter range, RAN2 may follow the SA2/CT4 format with two parameter fields for [min, max] in milliseconds. The min and max values can be represented by an INTEGER in ASN.1, each with a value range of up to 32ms. 
Proposal 6: The ASN.1 type of trafficPeriodicity-r18 can align with periodicity and periodicityExt as a baseline.
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