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1. Introduction

SA2 has studied which information is needed by the RAN from the CN and/or the UE for XR-specific power saving (KI#8). In SA2#153-e meeting, an interim conclusion has been reached and captured in TR 23.700-60 [1]. The conclusion is excerpted as follows:
	The following information, to be provided to the NG-RAN at PDU Session Establishment/Modification via an NGAP Message, is taken as baseline for normative work:

-
Periodicity for UL and DL traffic of the QoS Flow. In addition to integer periodicity values, non-integer values associated to, e.g. 45FPS, 60 FPS, 90FPS, 120FPS, shall be supported. Such information shall be exchanged by re-using/extending the TSCAI/TSCAC definitions in clause 5.27.2.1 of TS 23.501 [2].

Editor's note:
If the PDU sets with the Periodicity (e.g. 45FPS, 60 FPS, 90FPS, 120FPS) are mapped into different QoS Flows, it is FFS whether the same Periodicity still exists and whether the same Periodicity can be used for the UL and DL traffic of each QoS Flow.
NOTE 1: 
The above information can be provided to the 5GC by the AF via an NEF API. The 5GC can further derive, or be configured, with such information.

Editor's note:
How 5GC derives the above information is FFS.

-
Traffic jitter information associated with each periodicity.
Editor's note:
How 5GC derives the above information is FFS.

The AF may provide assistant information to 5GC and assist the UPF to detect the end of Data Burst: 

NOTE 2:
Whether this assistant information based on indication of only one media unit within each data burst or based on RTP extension header or both can be discussed in normative work.

The following information for DL traffic, to be provided to the NG-RAN with in-band signaling via GTP-U header, is taken as baseline for normative work:

-
Optional, End of Data Burst indication in the header of the last PDU of the Data Burst.
NOTE 3:
It is assumed that the PDU with the End of data burst indication is received by the NG-RAN after all other PDUs of the Data Burst.

The UPF detects the end of a Data Burst the and marks the End of Data Burst indication over GTP-U based on information provided by the AS in the PDU (e.g. "End" in the RTP extended header when only one media unit (e.g. NAL Unit) within each data burst).


In RAN2#119b-e meeting, RAN2 has agreed to study whether any additional information is needed for downlink and uplink traffic beyond what has been agreed by SA2. The agreements are excerpted as follows:
	· 1. RAN2 discuss whether additional traffic or QoS related information on downlink traffic beyond what has been agreed by SA2 needs to be provided to RAN for UE power savings.

· 2. RAN2 study what traffic and QoS related information on uplink traffic (e.g. counterpart of what has been agreed by SA2) should be provided to RAN for UE power savings and how the information may be provided to RAN.

· Capture in TR that traffic parameters and Jitter are semi-static info. 

· Can capture also SA2 agreements related to how they impact RAN2.


In this contribution, we will focus on identifying necessary XR characteristics information, which is believed beneficial for power saving. We will first analyse what information is useful for C-DRX configurations on downlink traffic beyond SA2’s agreements. Then, we will pay attention to uplink traffic to see whether counterpart information is needed. Both semi-static information and dynamic information is considered. We will also discuss how to obtain this information.
2.  Downlink Traffic
SA2 has put a lot of efforts into identifying assistant information for XR-specific power saving on downlink traffic. Basically, we agree with SA2’s conclusion, i.e. information of periodicity, jitter and Data Burst end is beneficial for RAN to enhance power management. Specifically, RAN can configure DRX cycles according to the periodicity, and configure DRX on-durations according to the jitter range. Furthermore, indicating the end of Data Burst can be helpful to terminate an on-duration in advance to reduce UE PDCCH monitoring.
It is also agreed that information of periodicity and jitter can be provided to RAN at PDU Session Establishment/Modification via an NGAP Message, while the End of Data Burst indication is provided with in-band signalling via GTP-U header.
Observation1: SA2 has agreed to provide the following information for DL traffic to RAN:
· Semi-static (via NGAP Message): Periodicity and jitter information.
· Dynamic (via GTP-U header): End of Data Burst indication.
However, it seems that SA2 doesn’t specify what the jitter information exactly means. To our understanding, at least jitter range is included. XR bursts may not arrive exactly periodically due to jitter. In the worst case, the data burst may arrive just after a DRX on-duration. If the UE keeps sleeping until the next on-duration, the postponed burst may exceed its PDB, e.g., if the periodicity is 16.67ms while the PDB is 10ms. Or the UE may wake up by triggering an SR to transmit the burst, but this causes extra power consumption and delay. In order to meet the low-latency requirement of XR services, jitter should be considered when configuring DRX on-duration, e.g. to configure DRX on-duration to cover potential jitter range.
Proposal1: Traffic jitter information shall at least include the following parameter:

· Truncated range.

Besides, we think there is something missed by SA2. To configure DRX properly, RAN need to know the traffic start time to configure the start offset. This information is not mentioned by SA2. Some people may think that the gNB can detect the traffic start by itself. Unfortunately, it could be difficult due to the existence of jitter. It would help much if the CN can provide the initial arrival time of the XR traffic to RAN. Similar to the other semi-static information, the arrival time can also be provided at PDU Session Establishment/Modification via an NGAP Message.
Proposal2: For downlink traffic, beyond the information agreed by SA2, the information about traffic arrival time is beneficial for C-DRX configuration and can be provided via control plane.
2. Uplink traffic
2.1 Uplink traffic based on PDU set

While SA2 has thoroughly studied power saving assistant information for downlink XR traffic, they pay less attention on uplink traffic. For uplink, SA2 has only agreed to provide the information of periodicity.

Observation2: SA2 has agreed to provide the following information for UL traffic to RAN:

· Semi-static (via NGAP Message): Periodicity.

Information of the Data Burst end seems beneficial, too. Upon receiving the last PDU of the Data Burst, the gNB can soon allow the UE to go to sleep, even if it is in DRX active time. For example, the gNB can indicate the UE to perform PDCCH skipping when the transmission is done. 

However, things may be different from downlink for how to make the gNB aware of the end of Data Burst. A similar indication carried in the header of PDUs, e.g. the PDCP header, is not efficient for uplink since it will increase the air-interface overhead. Moreover, transmissions over the air-interface is unreliable and out-of-sequence. The PDU which carries the end indication may be lost. Thus the gNB cannot be sure of whether the Data Burst is all transmitted and cannot make the decision to terminate the DRX active time, e.g., if drx-onDurationTimer or drx-InactivityTimer is running. Also, the PDU with the end indication may arrive at the gNB earlier than the other PDUs of the same Data Burst. This will mislead the gNB to stop the transmission wrongly.
Observation3: It is not efficient and reliable to carry End of Data Burst indication in the header of uplink PDUs.
A useful alternative is to derive the end of the Data Burst based on the size. To perform this, the information of the associated Data Burst size is required from the UE, e.g. the number of bits within the Data Burst. This can be obtained through user plane. For example, the BSR mechanism can be enhanced so that the UE reports the size of Data Burst when it is available for transmitting, or when the end of data burst is detected. How to identify a Data Burst may be left to UE implementation.
On the other hand, providing the information of Data Burst size is more flexible and helpful for RAN to perform power and resource management. The scheduling and transmission can be stopped even when the Data Burst is not totally received, if the gNB thinks enough data has been received or enough resource has been consumed. In this way, RAN can allocate reasonable resource for the Data Burst.
Proposal3: For uplink traffic, BSR can be used to derive the end of Data Burst.
2.2 Uplink traffic not based on PDU set

According to the study item in RAN1 in R17, there is also UL data traffic that does not follow PDU set model, for example, voice, pose control information. The traffic characteristics of these traffic are summarized by the following table.
	Parameters
	unit
	Baseline values for evaluation
	Optional value for evaluation

	Periodicity
	ms
	4
	Other values can be optionally evaluated.

	Jitter
	ms
	No jitter
	

	Packet size 
	byte
	100
	

	PDB
	ms
	10
	

	Packet Success Rate X
	%
	99
	90, 95


Table 1 Statistical parameters for the UL pose/control traffic
It can be seen from the table that the required PDB is 10ms, which is much higher than for the PDU set-based traffic. Additionally, there is no jitter for this kind of traffic. Hence, the legacy mechanism can be used for handling this type of traffic and no special enhancement for this type of traffic is needed.
Proposal4: For the UL pose/control traffic that is not based on PDU set, no enhancement is needed.
4.
Conclusion

In this contribution, we have made analysis on beneficial XR characteristics for XR-specific power saving, and shared our views. The following observations and proposals were made:

Observation1: SA2 has agreed to provide the following information for DL traffic to RAN:

· Semi-static (via NGAP Message): Periodicity and jitter information.

· Dynamic (via GTP-U header): End of Data Burst indication.
Observation2: SA2 has agreed to provide the following information for UL traffic to RAN:

· Semi-static (via NGAP Message): Periodicity.
Observation3: It is not efficient and reliable to carry End of Data Burst indication in the header of uplink PDUs.
Downlink Traffic
Proposal1: Traffic jitter information shall at least include the following parameter:

· Truncated range.

Proposal2: For downlink traffic, beyond the information agreed by SA2, the information about traffic arrival time is beneficial for C-DRX configuration and can be provided via control plane.
Uplink Traffic
Proposal3: For uplink traffic, BSR can be used to derive the end of Data Burst.
Proposal4: For the UL pose/control traffic that is not based on PDU set, no enhancement is needed.
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