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1	Introduction
In [1], a new Work Item for XR aims at specifying the following enhancements which are related to XR awareness and having an impact on RAN2:
-	Signalling by CN of semi-static information per QoS flow (e.g. PDU set QoS parameters), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication (RAN3, RAN2);
-	Impact of identifying by UE of PDU Sets, Data bursts and PSI, as needed (RAN2);
-	Provisioning by UE of XR traffic assistance information e.g. periodicity, UL traffic arrival information (RAN2, RAN3);

In RAN2#121bis-e the following agreements related to the XR awareness topic was made
· UE can report jitter information associated to UL XR traffic. How UE derives this jitter is left up to implementation (similarly as it is captured by SA2 for the jitter associated with the periodicity in DL. FFS what exactly is reported to the RAN (aim to have similar information as for DL). FFS on UL traffic data arrival reporting.
· FFS on whether EoDB signalling is needed.
In this contribution we discuss the recent agreements and response to recent LS from SA4
[bookmark: _Ref178064866]2	Discussion
2.1 UL jitter and periodicity reporting
RAN2 has agreed that UE can report jitter information associated with UL XR traffic. With such information available at gNB, the gNB may select a more suitable configuration of features e.g. CG and pre-scheduling.
Existing RRC specification already supports a framework for the UE to report assistance information, known as UAI (UEassistanceInformation) report. The RRC UAI can be sent for different purposes in existing specification, e.g. overheating assistance information, preference for DRX parameters, preferred RRC state, etc. This framework can be updated in Rel-18 to include additional information related to UL jitter and traffic periodicity information.
[bookmark: _Toc134716704]RRC UAI framework is updated for Rel-18 to support signalling UL jitter and associated periodicity information.
Considering that little is known about the existence of UL jitter, its origin and statistical distribution, we propose a simple approach whereby the UE reports a statistical jitter range X and associated periodicity Y according to the figure below. The exact value range of X and Y need to be defined, for example if XR traffic consists of video traffic, one can argue the need for non-integer values for Y, e.g. 1/60, 1/90 etc. However, if pose traffic with periods of ~4 ms is considered, there should be room for integer periods as well. Also, whether to report half the jitter range thus assuming that the traffic arrival is expected between [-X, +X] (Option 1) or a full range X (Option 2), as illustrated in Figure 1, should be taken into consideration.
In addition, since multiple QoS flows may be mapped to a single LCH or LCG, it is not enough to report jitter and periodicity per a single LCH or LCG. The aggregation of multiple flows with different periodicities and jitter will generate a complex pattern that will not have a clear periodicity, what is needed for this information to be useful is to report per UL QoS flow. This is what has already been agreed to be reported for DL QoS flows. We suggest UE reports similar information for UL.
[bookmark: _Toc134635468][bookmark: _Toc134705244][bookmark: _Toc134709925][bookmark: _Toc134716705]UE report statistical UL jitter range X and associated periodicity Y on a per QoS flow 
[bookmark: _Toc134716706]RAN2 discuss the value range of UL jitter X and associated periodicity Y 
 [image: ]
Figure 1 Illustration of two options representing jitter information
If RAN2 agrees that RRC UAI is re-used to signal UL jitter and periodicity information. A configuration of such signalling should also be added in OtherConfig IE residing in the RRCreconfiguration message. In the existing RRC specification the OtherConfig IE is used to configure the triggering conditions for the UAI information, e.g. prohibition timers. It would thus be suitable that the OtherConfig is updated to include triggering conditions also for signalling UL jitter and periodicity information. For example, to avoid excessive signalling in case the periodicity changes often due to rate adaptation, a prohibition timer can be included or a change threshold can be configured indicating how much the UL jitter or periodicity must have changed from the previously reported value before reporting a new value. If the deltaX (change in jitter) or deltaY (change in periodicity) exceeds the change threshold or the prohibition timer has expired, the UE may send an updated UAI report.
[bookmark: _Toc134716707]If RRC UAI is enhanced with UL jitter and associated periodicity information, RAN2 should discuss the configuration of report triggers, e.g. prohibition timer or change threshold that regulate when UE is allowed to send UL jitter and periodicity information.
Regarding EoDB signalling in uplink, it is expected that XR traffic/frame may consist of a large burst that does not fit within a single UL transmission. It is likely that the XR frame will be transmitted over several transmissions on the physical layer. Likely this will be longer than the data burst as a data burst should consist of a short time duration, otherwise there will anyway be no possibility for sleep as the data is spread out too much. In existing RRC specification if the UE buffer has emptied, a padding BSR indicating an empty buffer will be appended to the last transmission of the burst. These can be used by the network to estimate when the EoDB occurs. Thus, the network has tools to understand when no more data is in the buffer and there is no need for additional EoDB signalling.  
[bookmark: _Toc134170802][bookmark: _Toc134716703]BSR will indicate when a UE has empty buffer (padding BSR), such can be considered as EoDB information
[bookmark: _Toc134716708]Explicit EoDB signalling in UL is not needed.

2.2 LS reply on EoDB and Inter-burst time
In [2] an LS was sent from SA4 asking the following: “SA4 would like to kindly ask RAN2 to provide feedback on the feasibility and value of having additional signaling bits related to End of Burst and inter-burst time within Rel-18.” 

The LS with attached document (S4-230719) states that SA4 is considering a 3-bit End Of Burst indication. It is in our view that an EoDB indication in DL only necessitated a single bit indicating (1), if the IP packet which contains the EoDB indication is the final packet of the burst that is received before entering the silent period, or (0) otherwise. 

If the EoDB is received, it is expected that the network can indicate to the UE immediately to stop monitoring the PDCCH and thus go to sleep until the next wake up time, i.e. when next data arrival is expected. If the periodicity of the traffic is known and DRX is configured to be aligned with the traffic (which is the baseline assumption about the DRX configuration for XR in RAN), the network has the following two possibilities to send this indication to the UE:
· The network can send a DRX command MAC CE to stop some DRX timers, so UE stops listening to PDCCH and can go to sleep. No time duration is needed for this solution, hence one single bit for  EoDB is sufficient.
· The network sends a PDCCH skipping indication, which contains a duration for which the UE should stop monitoring the PDCCH (and sleep). This duration should cover the time from the end of the burst in RAN and the next DRX cycle start. Thus, this duration is estimated by the RAN itself (which knows when the next DRX cycle starts), so a single-bit EoDB is sufficient for the RAN to send a correct PDCCH skipping indication to the UE.  

For inter-burst time to give some beneficial information it must indicate a change to the already expected periodicity, so that the power saving configuration can be adjusted (i.e. the DRX cycle length and alignment). It is very unclear how the proposed 3 bits could achieve such. It should be noted that the indication must be very accurate and include a reference point to know how to change the periodicity. 
Furthermore, in the LS it is mentioned: “SA4 believes that this can enable the RAN to switch to the most appropriate power state.” We emphasize that the RAN cannot switch the power state of the UE. The RAN can only indicate to the UE to stop some DRX timers during which the UE monitors the PDCCH (via DRX command MAC CE) and/or stop monitoring the PDCCH for a given duration (PDCCH skipping indication), as described above. Other power saving options, such as switching to IDLE/INACTIVE RRC state, is not possible while also supporting typical XR service requirements.

In general, for the EoDB to be useful it should be certain that it is received in the last packet of the burst. However, this doesn’t seem to always be the case since the description of EoDB (TS23.501, 5.37.8.3) contains this note:
NOTE:    There can be some packets from the Data Burst received by NG-RAN after the PDU with End of Data Burst Indication if packets are received out of sequence.
Furthermore the need to introduce an EoDB builds on assumptions that anyway limit the usefulness of such indication, e.g. the spread out of a data burst for a long time. The technical justification for such signaling is thus low and the usefulness of EoDB can be heavily questioned.

In summary it is proposed to respond to the LS that the EoDB is not useful from a RAN2 perspective but if SA4 find it meaningful to define it for their procedures then a single bit should be enough. 

[bookmark: _Toc134716709]RAN2 responds to SA4, with SA2 cc, that RAN2 does not see the usefulness of the EoDB. Nonetheless, if SA4 wants to define it, one single bit would be sufficient.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	BSR will indicate when a UE has empty buffer (padding BSR), such can be considered as EoDB information

Based on the discussion in the previous sections we propose the following:
Proposal 1	RRC UAI framework is updated for Rel-18 to support signalling UL jitter and associated periodicity information.
Proposal 2	UE report statistical UL jitter range X and associated periodicity Y on a per QoS flow
Proposal 3	RAN2 discuss the value range of UL jitter X and associated periodicity Y
Proposal 4	If RRC UAI is enhanced with UL jitter and associated periodicity information, RAN2 should discuss the configuration of report triggers, e.g. prohibition timer or change threshold that regulate when UE is allowed to send UL jitter and periodicity information.
Proposal 5	Explicit EoDB signalling in UL is not needed.
Proposal 6	RAN2 responds to SA4, with SA2 cc, that RAN2 does not see the usefulness of the EoDB. Nonetheless, if SA4 wants to define it, one single bit would be sufficient.
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