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1 Introduction
The capacity of XR session has been discussed in Rel-17 with some agreements in TR38.838 [1]. In this contribution, some details are discussed continuously as according to the approved Rel-18 SID [2]

	Objectives on XR-specific capacity improvements (RAN1, RAN2):

· Study mechanisms that provide more efficient resource allocation and scheduling for XR service characteristics (periodicity, multiple flows, jitter, latency, reliability, etc…). Focus is on the following mechanisms:

· SPS and CG enhancements;

· Dynamic scheduling/grant enhancements


2 Discussion
The capacity enhancements in [1] could be divided into 3 categories: decrease the amount of data, guarantee the important/emergency packet, and transmit more packets, as illuminated in figure 1:
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Figure 1: Division of capacity enhancement

For these 3 categories, assistance information is important. For the downlink data, assistance information could come from core network, as in Figure 2, which include the burst arrival pattern, the volume of burst, the importance and dependency in the packets of one burst. With this assistance information, gNB could decrease the amount of data via network coding, transmit the important/emergency/useful packets with higher priority, and drop the other packets if needed. In order to generate this assistance information, some modification are necessary for the core network. For XR server, this modification is out of the scope of 3GPP. For the node of core network, it need distinguish the importance of every packet, and generate this assistance information. However, this DPI is not proper for 3GPP network, and could not work if the session is encrypted by XR server.

In order to improve the capacity, the assistance information shall be applied to increase the number of XR UE, and decrease the size of XR PDU set if needed.
Increase the number of XR UEs
Since the data of one PDU set shall be transmitted via Uu interface in several TTIs, from the capacity point of view, it is benefit to avoid multiple PDU sets arriving to gNB simultaneously, otherwise, the PDU or PER may be challenged. 
Observation 1: Distributing multiple PDU set of one cell averagely in the timeline is beneficial to increase the number of XR UEs.

In the session setup procedure, if gNB find the new PDU set of one XR session collides with the other session, it could inform the XR server to adjust the creation time. As a result, the arrival time of this session shall be adjusted to avoid the collision. From the UE point of view, all the Qos related parameters are not modified, but the moment of the PDU set creation.

Proposal 1: gNB informs XR server to adjust the creation moment of XR PDU set.
Decrease the size of XR PDU set if needed

The assistance information of decreasing the size of XR PDU set is included in figure 2. Before the downlink PDU set transmission, UE indicates its requirement for the next PDU set, for example, at most 20% of packets in the next PDU set could be fail in transmission. After the downlink PDU set transmission, the application layer in UE receives the packets, deduces the missing packets, decides the importance of these packets, and requests the gNB to transmit or retransmit only some packets. Besides this solution, UE application layer could also predict the importance of future packets and indicate to gNB, which is illustrated in the example of Figure 2. 
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Figure 2: Assistance information for XR capacity
· Step 1: UE indicates to gNB that at most 2 packets could be fail in transmission for next PDU set. (assistance 1)
· Step 2: Six packets are delivered from core network to gNB. gNB decides packet #2 is not important  (assistance 2), so only five packets are delivered to UE if capacity is a problem, but packet #4 and packet #6 are fail in transmission.

· Step 2b: if wireless resource is not a problem, gNB may transmit all the 6 packets to UE.
· Step 3: Three received packets are delivered to UE’s application layer: packet #1, #3, and #5. 
· Step 4: Application layer deduces only mission packet #4 is needed to be retransmitted

· Step 5: UE’s access layer indicates gNB to retransmit the packet #4 (assistance 3).
· Step 5b: UE could also indicate gNB to retransmit the packet #4 and packet #6, with different priority. Packet #4 is assigned higher priority in retransmission than the packet #6.
· Step 6: Packet #4 is retransmitted to UE.
· Step 6b: gNB may retransmit both packet #4 and packet #6, if possible.
With these assistance information, only the packets which is important and needed indeed shall be transmitted/retransmitted via Uu interface in case of network congestion, so the capacity of XR is enhanced. These three types of assistance information could work together, or independently.  
Observation 2: The assistance information can be used to decrease the size of PDU set.
Proposal 2: The assistance information can consist of:

· Information 1: UE suggests how many packets of the next PDU set could be dropped.
· Information 2: the importance of every packet in a PDU set.
· Information 3: UE suggests which packet shall be retransmitted.
3 Conclusion

In this contribution we discuss the XR capacity, and propose:
Observation 1: Distributing multiple PDU set of one cell averagely in the timeline is beneficial to increase the number of XR UEs.

Observation 2: The assistance information can be used to decrease the size of PDU set.
Proposal 1: gNB informs XR server to adjust the creation moment of XR PDU set.
Proposal 2: The assistance information can consist of:

· Information 1: UE suggests how many packets of the next PDU set could be dropped.

· Information 2: the importance of every packet in a PDU set.

· Information 3: UE suggests which packet shall be retransmitted.
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