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1. Overall Description
RAN2 would like to thank SA2 for their LS on RAN feedback for low latency applications. RAN2 has the following responses to the questions from SA2.

1) What are the possible values for the periodicity of the TDD cycle that RAN can support? This question is related to Problem 1.
RAN2 Answer: The periodicity of TDD cycle can be configured as one or two sequential TDD UL-DL patterns, and each of TDD UL-DL patterns can be configured as one of the periodicity values of {0.5ms, 0.625ms, 1ms, 1.25ms, 2ms, 2.5ms, 3m, 4m, 5ms, 10ms}.


Figure 1. TDD configuration with two sequential UL-DL patterns
For factory network, 30kHz sub-carrier spacing is commonly used in FR1 as we assumed in the simulation evaluation for 5G-ACIA (RP-210490). In this case, TDD UL-DL pattern must be aligned with 0.5ms slot length, and it can be configured as one of the periodicity values of {0.5ms, 1ms, 2ms, 2.5ms, 3ms, 4ms, 5ms, 10ms}.
2) SA2 could not conclude whether a similar issue existing in FDD scenario (i.e. Problem 2) as Problem 1. Please RAN2 confirm whether it exists or not.
RAN2 Answer: From RAN2 perspective, there is no issue of scheduling delay in FDD scenario. For DL FDD, the network can always use a dynamic assignment to schedule a packet. For UL FDD, the network can configure a CG with very short periodicity for URLLC traffic. So, the scheduling delay is not a concern in FDD scenario.
3) Does RAN see any additional aspects that SA2 should consider for the study?
RAN2 Answer: RAN2 has an additional information regarding Problem 3. For XR applications, the BATs of UEs are critical in determining the system capacity and the power consumption [1]. Since XR traffic is bursty, periodic and often associated with a tight PDB constraint, the capacity, the number of UEs in the cell whose PDB of 99% packets can be met, may depend on whether the BATs of XR users are aligned with each other, or staggered relative to each other within the same cell.
If the BATs are aligned with each other, the XR traffic of the UEs contend for resources, decreasing the capacity. On the contrary, if the RATs of UEs are staggered relative to each other, the cell can serve each UE in series to fully utilize the resources, and it is beneficial to meet the PDB, improving the capacity with XR applications. From power perspective, the appropriate staggering of BATs can reduce the active time of each UE and improve the power consumption by staying longer in sleep mode.
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Figure 2. Synchronized and staggered XR traffic arrivals across UEs within a single cell
As an outcome of Rel.17 XR study in RAN, TR 38.838 has been published [2]. In Chapter 7.3.3.1, the system capacity is evaluated according to BAT offset conditions among UEs in a cell. The simulation is performed under the XR evaluation model that 3GPP RAN has agreed. Based on the evaluation results in Table 7.3.3.1-1 and Table 7.3.3.1-2, the following observations can be made.
-	FR1, Dense Urban, DL, 100MHz bandwidth, 10ms PDB, SU-MIMO and 64TxRU
-	For VR/AR 30Mbps-60 FPS, it is observed that the capacity performance is increased from 7 UEs per cell with zero offset across UEs to 9.1 UEs per cell with equal offset across UEs by 30.00%.
-	For VR/AR 30Mbps-30FPS, it is observed that the capacity performance is increased from 3.1 UEs per cell with zero offset across UEs to 8.3 UEs per cell with equal offset across UEs by 167.74%.
-	For VR/AR 45Mbps-60FPS, it is observed that the capacity performance is increased from 4.5 UEs per cell with zero offset across UEs to 6.1 UEs per cell with equal offset across UEs by 35.56%.
-	For VR/AR 45Mbps-30FPS, it is observed that the capacity performance is increased from 1.8 UEs per cell with zero offset across UEs to 5 UEs per cell with equal offset across UEs by 177.78%.
In Chapter 8.3.3.5, the power consumption is also evaluated according to BAT offset conditions among UEs in a cell. The simulation is performed under the XR evaluation model that 3GPP RAN has agreed. Based on the evaluation results in Table 8.3.3.5-1, the following observations can be made with marginal loss in DL UE satisfied rate.
-	For VR 30Mbps-60Fps, it was identified that making evenly spaced traffic arrival offset provide the mean power saving gain of 6.37% in the range of 2.80~9.94% with respect to all synced traffic arrival offset.
-	For VR 30Mbps-30Fps, it was identified that making evenly spaced traffic arrival offset provide the mean power saving gain of 9.18% in the range of 3.03~15.33% with respect to all synced traffic arrival offset
-	For VR 45Mbps-60Fps, it was identified that making evenly spaced traffic arrival offset provide the mean power saving gain of 5.7% in the range of 2.85~8.55% with respect to all synced traffic arrival offset.
-	For VR 45Mbps-30Fps, it was identified that making evenly spaced traffic arrival offset provide the mean power saving gain of 8.46% in the range of 3.09~13.82% with respect to all synced traffic arrival offset.
As a result, the appropriate staggering of BAT can provide significant benefits for system capacity as well as power consumption with XR applications, so the relevant mechanisms for RAN to adjust BAT is highly recommended.
[1] R1-2112245, Potential Enhancements for XR, Qualcomm
[2] RP-213652, TR 38.838 v1.0.1 on Study on XR (Extended Reality) evaluations for NR, Qualcomm

2. Actions:
RAN2 respectfully asks SA2 to take the above information in to consideration in their work.


3. Date of Next TSG-RAN WG2 Meetings:
TSG-RAN WG2 Meeting #119-bis-e	10 – 19 October 2022			E-meeting
TSG-RAN WG2 Meeting #120	14 – 18 November 2022		Canada
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