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1	Introduction
In RAN plenary 94-e [1], a new SI for Rel-18 on extended reality (XR) was agreed [1], with objectives covering 1) XR-awareness in RAN, 2) XR-specific power saving, and 3) XR-specific capacity improvements. 
In this contribution, we discuss possible study topics related to the third area, following the objectives in [1]:
“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.”

[bookmark: _Ref178064866]2	Discussion
2.1	CG enhancements
Many enhancement techniques were proposed with respect to the usage of configured grant (CG) based transmissions for uplink (UL) video XR traffic. Based on the discussions during the last meeting, the following agreement was made that prioritizes two areas of CG enhancements for further study in the remaining time of the SI:
From RAN1#110-bis-e [2]:
	Agreement:

To study whether/how the enhanced CG candidate techniques are necessary and beneficial for improving XR capacity, focus at least on the following techniques:
· Dynamic indication of the unused CG PUSCH occasion(s) or resource(s) by the UE
· Increase CG PUSCH transmission occasions in a duration 




In the following, we discuss our view on the necessity and benefit of CG-based transmission enhancements and related focus areas as listed in the agreement above.
2.2.1 Analysis and performance evaluations 
XR services include downlink (DL) and uplink (UL) traffic flows, e.g., DL/UL video application packets (also referred to as scene traffic in UL), DL audio application packets, and UL pose/control application packets. These flows have different characteristics (e.g., bit rate, periodicity, jitter) and requirements in terms of (application) packet delay budget (PDB) [5]. The heterogeneity of XR traffic flows will likely require using different transmission schemes that when are mapped onto XR traffic, lead us to the following observation:
[bookmark: _Toc118724057]Dynamic Scheduling and Granting (DG) is a suitable transmission scheme to deal with varying and large-sized application packets and possible jitter for DL/UL video XR traffic.
[bookmark: _Toc118724058]Configured Grant (CG) is a suitable transmission scheme for predictable and fixed small-sized UL traffic, e.g., pose/control and BSRs triggered by UL video XR traffic.

In our view, to handle dynamic XR traffic, dynamic scheduling is in principle a better alternative to current CG framework and related enhancements. If transmission parameters need to be updated due to changes in channel conditions, traffic arrivals, packet size, jitter, etc., new dynamic grants can be provided to accommodate such changes. The main criticism to DG scheduling for improving the XR capacity is the delay due to SR and/or BSR for the gNB to determine the size of proper grant after receiving BSR. In our view, the delay can be diminished based on mechanisms using existing specifications with/without relying on XR awareness. In the following, we explain the reasons accompanied with supporting simulation results:
It should be known that the network can implement DG scheduling in multiple ways. 
· For example, pre-scheduling based on dynamic allocation, being already available in gNB implementations, can be used to mimic configured scheduling while keeping the flexibility of granting dynamic resources to dynamic XR traffic. There, we consider XR awareness related information available to the gNB, e.g., traffic periodicity information, and/or statistics on data packet size. Thus, a UE can be allocated grants at regular periods without the UE needed to send an SR, while the dynamic scheduling properties are preserved by updating the link adaptation. 
· Similarly, a normal DG scheme (non-prescheduling) can also leverage XR awareness. In this case, after the SR by a UE is received, the gNB can provide an initial grant that enables the UE to initiate data transmission while sending the BSR. The resource allocation in the initial grant (after the SR) can leverage information on XR packet size statistics (e.g., a grant fitting an XR packet of minimum size can be provided). Then, BSR can be used to decide if further resources are needed in the next slots to finalize the transmission of the XR packet.
· Another DG implementation variant is to rely on CG resources to indicate to the gNB the arrival of new data instead of SR. The NW can configure CG resources to not only receive indication of new data, but also receive an BSR to have an informed initial grant. After receiving data on CG, the gNB continues to serve the XR traffic using dynamic scheduling. 


We have simulated the capacity performance for UL video traffic (10 Mbps and 60 fps) with CG and DG scheduling for system parameters conforming to Table A.1 in Appendix for PDB = 30 ms and PDB = 15 ms. We have considered the following cases in our simulations, for which we also provide related diagrams in  dedicated figures:
· Case 1: Dynamic grant with SR followed by a small initial UL grant:
· The scheduling is based on dynamic grants where it is assumed an SR is triggered upon arrival of a new video packet in the UE buffer. The network provides a small initial grant of size 288 bits, upon receiving the SR. No knowledge of XR traffic is assumed. See Figure 1.  

[image: ]
[bookmark: _Ref118462207]Figure 1: Illustration of dynamic scheduling grant scheme with SR followed by initial small UL grant (Case 1)

· Case 2: Dynamic grant with SR followed by a larger initial UL grant:
· The scheduling is based on dynamic grants where it is assumed an SR is triggered upon arrival of a new video packet in the UE buffer. The network provides an initial grant of size 117 kbit as the minimum XR packet size used in simulation (See Note 1 below), upon receiving an SR. No knowledge of XR traffic periodicity is assumed. See Figure 2.
· Note 1: Given the traffic model specified in 38.838 [4], frame rate of 60 fps and data rate of 10 Mbit/s give approximate average packet size of 167 kbit. The minimum and maximum packet size are derived in such a manner that 99% of range of the gaussian distribution centred around the mean is covered, i.e., from mean minus three times standard deviation to mean plus three times standard deviation. This gives minimum packet size 117 kbit and maximum size 217 kbit.
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[bookmark: _Ref115458391][bookmark: _Ref118453873]Figure 2: Illustration of dynamic scheduling grant scheme with SR followed by initial larger UL grant (Case 2)

· Case 3: Pre-scheduling dynamic grant (Pre-scheduling DG):
· The scheduling is based on dynamic grants where it is assumed that the network is provided with XR traffic periodicity. An initial grant to the UE when its traffic is expected is transmitted (implementation-based learning) without using SR. The network provides an initial grant of size 117 kbit as the minimum XR packet size used in simulation. See Figure 3.
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[bookmark: _Ref115460630][bookmark: _Ref118453906]Figure 3: Illustration of Pre-scheduling dynamic grant scheme (Case 3)

· Case 4: Configured grant:
· The scheduling is based on configured grants where it is assumed that the network uses information on traffic periodicity, size statistics, TDD pattern, PDB, etc., to derive proper configurations for CG size and periodicity. The initial transmissions happen only on CG occasions, and retransmissions can occur on dynamic grants. See Figure 4.
· We have simulated the performance curves for the following CG configuration parameters, and picked the best configuration for comparison with other schemes. 
· PDB = 30 ms, CG with size / periodicity of (30 kbit / 2.5 ms), (60 kbit / 5 ms), and (90 kbit / 7.5 ms)
· The CG configuration with 5 ms periodicity and 60 kbit occasion size outperforms other CG configurations.
· PDB = 15 ms, CG with size / periodicity of (60 kbit / 2.5 ms) and (100 kbit / 2.5 ms)
· The CG configuration with 2.5 ms periodicity and 60 Kbit occasion size outperforms the other CG configuration.
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[bookmark: _Ref118453927]Figure 4: Illustration of configured grant scheduling scheme (Case 4)
· Case 5: Hybrid scheduling based configured and dynamic grant (Hybrid CG-DG):
· The scheduling is based on a combined use of configured and dynamic grants. SR resources are not used. Instead, CG resources are configured with minimum size in every UL slot in order to transmit BSR and small amount of data when new data arrives. Whenever a XR packet arrives in a buffer, the UE uses the nearest possible CG occasion for BSR transmission and possibly small amount of data. The network can thus use the BSR to provide dynamic grants for the following data transmission. No knowledge of XR traffic periodicity is assumed. See Figure 5Error! Reference source not found..
[image: ]
[bookmark: _Ref118460215]Figure 5: Illustration of Hybrid scheduling based configured and dynamic grant (Hybrid CG-DG) (Case 5)

· Case 6: Dynamic scheduling with genie BSR (DG with genie BSR):
· The scheduling is based on dynamic grants where it is assumed BSR is available with zero delay at the scheduler when a new packet arrives in the UE buffer, to be used for indicating UL grants to the UE. Hence, in this case, no SR or BSR delay is assumed. This case is simulated to show the upper bound on capacity performance. See Figure 6Error! Reference source not found..  
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[bookmark: _Ref118458263]Figure 6: Illustration of dynamic scheduling without SR and with genie BSR at gNB (Case 6)

The capacity performance results are shown in Figure 7Error! Reference source not found. for PDB = 15 ms and PDB = 30 ms. The results show that for larger PDB, if any potential enhancement is applied for dynamic adaptation to CG, still there will be no or very limited capacity gains as the performance with static parameters already matches quite close to the upper bound. On the other hand, in smaller PDB case, there can be room for CG improvement. However, in both scenarios, pre-scheduling DG (improved version of DG) and hybrid allocation (combination of CG and DG) seem to be lucrative options, as they can provide better performance than CG or normal DG, which is close to the upper bound. For lower PDB scenario, hybrid allocation seems to slightly outperform pre-scheduling DG. For pre-scheduling DG, the scheduling operation relies on periodicity information (XR awareness information) availability at the network. If no such framework pertinent to XR-awareness information delivery is provided/standardized, other implementation options such as scheduling based on hybrid CG and DG can deliver capacity gains.
The results support our view that the periodic nature of video XR traffic does not motivate the usage of CG based transmission. This characteristic instead motivates the usage of dynamic grant pre-scheduling or hybrid allocation schemes that are already used in practice. 
[image: ]
[image: ]

[bookmark: _Ref118460844]Figure 7: Fraction of satisfied users, using the XR capacity KPI with target of 99% packet success rate, for dynamic scheduling with or without SR and for different assumptions on the initial grant size, pre-scheduling-based DG, legacy CG, and hybrid CG-DG for transmission of XR video in UL as percentage of number of satisfied users for PDB = 15ms Bottom PDB = 30ms.
For convenience, the results presented in figure and relative gains are summarized in Table 1 below.
[bookmark: _Ref111187906]Table 1 Summary of simulation results for DG and CG scenarios
	
Scenario
	PDB = 30 ms
	PDB = 15 ms

	
	Capacity (#users)
	Gain as compared to Case 1
	Capacity (#users)
	Gain as compared to Case 1

	Case 1: DG with SR and small initial grant
	6.42
	0%
	0.68
	0%

	Case 2: DG with SR and large initial grant
	6.80
	5.9%
	2.06
	202%

	Case 3: Pre-scheduling DG
	6.86
	6.8%
	4.54
	566%

	Case 4: Configured grant
	6.35
	-1.1%
	2.75
	303%

	Case 5: Hybrid CG-DG
	6.97
	8.5%
	4.97
	630%

	Case 6: DG with genie BSR
	7.10
	10.6%
	5.02
	636%



Summing up all of above, we think that studying dynamic adaptations for CG to serve video traffic is hardly motivated and may bring negligible gains for capacity and, on the contrary, may increase power usage and system complexity considerably.
In summary, we propose the following guidelines for assessing the necessity and benefit of the enhancement of DG and CG schemes for XR services.
[bookmark: _Toc118724064]To assess the necessity and benefit of the candidate enhancement techniques for improving capacity of XR video traffic, prioritize DG-based enhancement techniques.
[bookmark: _Toc118724065]To assess the necessity and benefit of the candidate CG enhancement techniques for improving capacity of XR video traffic, the CG-based transmissions for XR video traffic should be compared against DG-based transmissions for XR video traffic.
[bookmark: _Toc118724066]The necessity and benefit of the candidate enhancement techniques of DG and CG schemes for XR services should be assessed as compared to existing schemes base d on Rel-17 specifications, and/or under the assumption of XR awareness at RAN.
Moreover, based on the analysis and evaluation results for different study cases, we observe the following:
[bookmark: _Toc118724059]Dynamicity of XR traffic with frequent/periodic occasions can be handled by existing specifications and gNB implementation.
[bookmark: _Toc115468107][bookmark: _Toc118724060]Necessity of supporting new features to enable dynamic adaptation of CG transmission is not justified.
Based on our observations we propose:
[bookmark: _Toc118724067]Deprioritize studying the enhancements based on dynamic adaptations for CG based transmissions.
2.2.2 Indication of unused CG occasion(s)/resource(s) by the UE
From our CG and DG evaluations, the implementation of DG using hybrid method or pre-scheduling provides the largest gains. The capacity gains presented for any CG enhancement do not seem to surpass DG dramatically to justify the need for enhancements. 
With respect to the specific enhancement technique where the overbooked CG resources can be reused by enabling dynamic indication from the UE to provide information on the utility of the configured resources, we make the following observations:
· The scheme is intended to diminish the SR/BSR delay when DG is applied but suffers from inefficient resource utilization. The proposed solution to improve resource utilization is by signalling from the UE. However, the usefulness of the scheme depends on the signalling delay. This is because, there will be always delay between CG indication transmission and sending DCI to other/same UE for utilization of unused resources and finally transmission by the UE on the unused resources. Hence, even we employ CG indication functionality, one cannot save the resource wastage fully. 
· The utilization of UCI will slightly impact the shared channel capacity negatively, which may be small but not zero.
· The inclusion of dynamic signaling to CG will bring CG closer to DG and its existing implementation flavors. 
· The specification effort can be large except if the indication is based on exiting CG-UCI framework, which is already standardized for NR-U CG PUSCH transmission.
[bookmark: _Toc118462179][bookmark: _Toc118462231][bookmark: _Toc118462254][bookmark: _Toc118462341][bookmark: _Toc118462180][bookmark: _Toc118462232][bookmark: _Toc118462255][bookmark: _Toc118462342][bookmark: _Toc118724061]There is delay between UCI indication in CG for unused resources and the transmission over those unused resources again.
Based on above observation, we are not in favour of pursuing such enhancements when sufficient capacity gains against dynamic methods, with or without XR awareness that we discussed in the previous section, are not provided. 
[bookmark: _Toc118724068]Do not pursue CG enhancements based on dynamic indication of unused CG occasions(s)/resource(s) by the UE.

If this enhancement is considered, there is no need to introduce new frameworks where the CG-UCI framework can be reused to provide indication.
[bookmark: _Toc118724069]The enhancements based on CG-UCI framework to provide indication of the unused CG PUSCH occasion(s) or resource(s) by the UE can be considered to study if the corresponding capacity performance gains with reasonable signalling delay assumptions are provided.
2.2.3	Increase CG PUSCH transmission occasions in a duration
One of the enhancements for CG discussed in the last meeting is the support of multiple PUSCH occasions per CG period to cater large video packets. 
As we concluded in the previous section, DG based allocation is already capable of supporting dynamic variations in XR video traffic, so any enhancement to CG cannot provide capacity higher than dynamic grant scheduling. In addition to the questionable capacity performance gains to motivate such enhancements, we discuss the following challenges regarding complexity of the proposed candidate schemes.

Regarding the enhancements proposed based on grouping of multiple CG configurations having same periodicity but different offset, our view is as the following.
To optimize multiple CG framework for multiple PUSCHs per period, the joint activation is missing, considering the enhancements done in Rel-16. It was discussed in Rel-16, whether multiple CG configurations can be grouped and activated/reactivated/de-activated jointly using a single DCI. However, only joint deactivation was specified in Rel-16. The disadvantages we observe with the support of joint activation are summarized below:
To activate as a group, we see the following challenges:
· The network may need to spend signalling to allocate individual CG IDs, then configure a group ID mapping to a group of individual CG IDs, in order to activate/update/reactivate CGs with required parameters. 
· It may increase both delay and PDCCH resource usage as control signalling will be spent, at first, perhaps creating individual CGs.
· It may also need modification of DCI, or even addition of fields for group activation. This is not similar to group deactivation, where many of the fields are not useful, and thus used for validation or indicate group ID in the HARQ bitfield provided by ConfiguredGrantConfigType2DeactivationStateList.
.

Therefore, we are not convinced with grouping of CG configurations with joint activation, as signalling and specification complexity is high. Based on the above discussion, we propose the following:

[bookmark: _Toc118724070]Do not pursue enhancements based on joint activation to enable multiple CGs occasions in a period.
Although we are not convinced that CG enhancements are justified or necessary for improving XR traffic capacity performance, from the specification and complexity point of view, an extension of multi-PUSCH allocation framework to single CG seems to be the most reasonable approach, if justified to be needed. 
For an extension of multi-PUSCH allocation framework to single CG, since number of allocated slots are already incorporated in TDRA table and, thus, it can be supported with activation / re-activation DCI for CG. The specification complexity may be low compared to solutions based on grouping of CGs. At the time of activation, multiple HARQ processes can be automatically associated with single CG configuration. Simultaneously, PDCCH monitoring is not increased as there is only one configuration associated with multi-PUSCH allocations. Moreover, any potential enhancements to multi-PUSCH framework for dynamic grants can be inherited.
[bookmark: _Toc118724071]The enhancements based on multi-PUSCH allocation for a single CG can be considered to study if the corresponding capacity performance gains are provided and the specification effort is low.
2.2	Dynamic scheduling retransmission enhancements
As regards to DG enhancements, the following agreement was reached during RAN1#110-bis-e.
From RAN1#110-bis-e [2]:
	Agreement:

· For further study the mechanisms to enable HARQ retransmission of a TB on a different cell than the cell of the initial TB transmission for CA operation on TDD cells, consider at least the following:
· Capacity performance evaluation results
· Complexity analysis and RAN2 impact



In the following, we provide our view on the above aspect.
First, the functionality to enable HARQ retransmission of a TB on a different cell for DL has been discussed before at the time of LAA standardization and was perceived by several companies to be non-critical. The functionality has impact on gNB/UE implementation complexity as well as impact on signalling. As the proponent explains, it will be required to introduce a signalling mechanism to indicate that a TB initially transmitted on a first carrier using a first HARQ process is re-transmitted on a second carrier using a second HARQ process. On a high level, the functionality may appear simple, but the specification details are often complicated. One such complication that we expect will appear is regarding timing. There are complicated timing rules already in current specification for, e.g., PUSCH preparation time. The PUSCH preparation time has been discussed intensively in previous releases when new functionality has been introduced and the resulting rules have become more and more complicated. We expect it will be required to introduce additional time for the PUSCH preparation time if a TB would be re-transmitted on a carrier different from the carrier used for previous transmission. If the involved carriers would have different numerology, it is not unlikely that complicated rules would be the result. gNB processing delay would also likely be impacted by that a TB is re-transmitted on a different carrier since soft bits to be combined do not originate from same carrier.  Since timing restrictions impose scheduling restrictions and it in turn limits the potential gain with the functionality.
[bookmark: _Toc118724062]Re-transmitting a TB on another carrier than the carrier used for initial transmission will likely lead to timing restrictions for both UE and gNB:
- For uplink TB transmissions, additional UE restrictions w.r.t PUSCH preparation time are expected.
- For downlink, additional UE restrictions w.r.t PDSCH-to-HARQ feedback time are expected.
- In UL and DL case, the longer gNB processing delay can be expected.
- Even more severe restrictions may apply when two carriers have different numerology.

[bookmark: _Toc118724063]Scheduling restrictions imposed by timing restrictions will negatively impact capacity for time-critical services.

Based on our observations and the limited remaining time for this SI, we propose:
[bookmark: _Toc118724072]Deprioritize the mechanism to enable HARQ retransmission of a TB on a different carrier. 
[bookmark: _Hlk106370506]2.3	Measurement Gaps Enhancements 
As regards to other enhancements, the following recommendation was made during RAN1#110-bis-e.
	· On Other LA/MIMO/MG enhancements
· Please focus on the discussions in sections 4.4 captured with the following proposal:
· Proposal 4-4-1:
· For further study the support of the enhancements on RRM to relax scheduling restriction for intra-frequency RRM without MGs and for inter-frequency RRM with MGs, consider at least the followings:
· Applicable scenarios and MG configurations
· Impact of the enhancements on RAN2 and RAN4 



In the following, we take into consideration the above recommendation and discuss our view regarding this aspect.
As regards to Measurement Gap (MG) enhancements, the following agreements were reached during RAN1#109-e
From RAN1#109-e [2][3]:
	Agreement:
The following lists the candidate enhancements techniques based on measurement-gap link to improve XR capacity that are proposed by companies: 
· At least the proponents are encouraged to justify the corresponding capacity benefits for XR traffic for considering potential study of these candidate enhancements techniques.  
· Dynamic L1 based MG activation/deactivation. 
· Reuse current R16/R17 RRM relaxation condition to allow scheduling in MG to transform the R16/R17 RRM power saving gain into capacity gain.
· Follow the common principle for assessment of the candidate capacity enhancement technique.



The issue of scheduling restrictions during measurement gap and SMTC window has been extensively discussed in previous meetings. It has been shown that scheduling restrictions can negatively affect XR capacity at least in some scenarios and parameter settings.
In general, configuration of MGs and SMTC is in control of gNB which can choose measurement parameters to find the best trade-off between measurement sampling rate, mobility performance and XR capacity. Specification already today provides different options and flexibility for configuration of measurement gaps and SMTC window, e.g., SMTC window can be 1-5 ms and there are scenarios where MG is not needed.
Therefore, we believe that optimization to relax scheduling restrictions would be challenging. When it comes to simulations provided by proponent companies, we would like to ask several questions:
· In general, how other parameter settings impact XR capacity, e.g., shorter MGs or shorter SMTC windows?
· In case of signalling from UE to gNB on usage of measurement periods:
· How would UE signalling preparation delay and scheduling delay impact the XR performance? 
· Can it be so that UE will always measure and never skip measurements?
· Can the same functionality be achieved already now if gNB does RRC reconfiguration based on available measurements and turn on/off measurement gaps when needed?
· In case of signalling from gNB to UE on skipping measurements:
· If some measurement periods are skipped, how would impact measurement accuracy in the first order and mobility performance in the second order, e.g., handover success rate, radio link failure in handover?
· How would signalling design impact XR performance?

We again would like to pay attention to the fact that the measurement procedures to be done by UE are defined in 38.133 which is handled by RAN4. So, any possible change or study of potential enhancement of RAN4 specification should involve RAN4 group. Also, RRM procedures are defined in TS 38.321 specification handled by RAN2. RAN1 can only provide available simulation results and recommend to RAN2 and RAN4 to study potential enhancements further. Since RAN4 was not included in Rel-18 XR SI, such studies go beyond agreed Rel-18 scope and allocated resources. However, proper study involving all needed groups can be done in future.
[bookmark: _Toc118724073]RAN1 can recommend to RAN2 and RAN4 to study in future a need and possibility for potential improvements at least for some scenarios on scheduling restrictions due to measurements.
3	Conclusion
[bookmark: _In-sequence_SDU_delivery]In the previous sections we made the following observations: 
Observation 1	Dynamic Scheduling and Granting (DG) is a suitable transmission scheme to deal with varying and large-sized application packets and possible jitter for DL/UL video XR traffic.
Observation 2	Configured Grant (CG) is a suitable transmission scheme for predictable and fixed small-sized UL traffic, e.g., pose/control and BSRs triggered by UL video XR traffic.
Observation 3	Dynamicity of XR traffic with frequent/periodic occasions can be handled by existing specifications and gNB implementation.
Observation 4	Necessity of supporting new features to enable dynamic adaptation of CG transmission is not justified.
Observation 5	There is delay between UCI indication in CG for unused resources and the transmission over those unused resources again.
Observation 6	Re-transmitting a TB on another carrier than the carrier used for initial transmission will likely lead to timing restrictions for both UE and gNB: - For uplink TB transmissions, additional UE restrictions w.r.t PUSCH preparation time are expected. - For downlink, additional UE restrictions w.r.t PDSCH-to-HARQ feedback time are expected. - In UL and DL case, the longer gNB processing delay can be expected. - Even more severe restrictions may apply when two carriers have different numerology.
Observation 7	Scheduling restrictions imposed by timing restrictions will negatively impact capacity for time-critical services.
Based on the discussion in the previous sections we propose the following:
Proposal 1	To assess the necessity and benefit of the candidate enhancement techniques for improving capacity of XR video traffic, prioritize DG-based enhancement techniques.
Proposal 2	To assess the necessity and benefit of the candidate CG enhancement techniques for improving capacity of XR video traffic, the CG-based transmissions for XR video traffic should be compared against DG-based transmissions for XR video traffic.
Proposal 3	The necessity and benefit of the candidate enhancement techniques of DG and CG schemes for XR services should be assessed as compared to existing schemes base d on Rel-17 specifications, and/or under the assumption of XR awareness at RAN.
Proposal 4	Deprioritize studying the enhancements based on dynamic adaptations for CG based transmissions.
Proposal 5	Do not pursue CG enhancements based on dynamic indication of unused CG occasions(s)/resource(s) by the UE.
Proposal 6	The enhancements based on CG-UCI framework to provide indication of the unused CG PUSCH occasion(s) or resource(s) by the UE can be considered to study if the corresponding capacity performance gains with reasonable signalling delay assumptions are provided.
Proposal 7	Do not pursue enhancements based on joint activation to enable multiple CGs occasions in a period.
Proposal 8	The enhancements based on multi-PUSCH allocation for a single CG can be considered to study if the corresponding capacity performance gains are provided and the specification effort is low.
Proposal 9	Deprioritize the mechanism to enable HARQ retransmission of a TB on a different carrier.
Proposal 10	RAN1 can recommend to RAN2 and RAN4 to study in future a need and possibility for potential improvements at least for some scenarios on scheduling restrictions due to measurements.
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Appendix
Table A.1: System simulation parameters
	Parameter
	Deployment scenarios

	
	Dense Urban / Urban Macro
(38.913 w/ following parameters)

	Layout
	9 cells with wraparound
ISD: 200m (Dense Urban), ISD: 500m (Urban Macro)

	Channel model
	UMa (38.901)

	UE Distribution
	80% indoor, 20% outdoor

	Carrier frequency
	4 GHz

	Subcarrier spacing
	30 kHz

	BS height
	25m

	UE height
	For Dense urban and Urban Macro, the UE height for indoor UEs is updated as following based on Table 6-1 in TR 36.873.
	UE height (hUT) in meters
	general equation for UE height
	hUT=3(nfl – 1) + 1.5

	
	nfl for outdoor UEs
	1

	
	nfl for indoor UEs
	nfl ~ uniform(1,Nfl) where
Nfl ~ uniform(4,8)




	BS noise figure
	5 dB

	UE noise figure
	9 dB

	BS receiver
	MMSE-IRC

	UE receiver
	MMSE-IRC

	Channel estimation
	Realistic

	UE speed
	3 km/h

	MCS
	Up to 256QAM

	BS Antenna Pattern
	3-sector antenna radiation pattern, 8 dBi

	BS Antenna Configuration 
	64 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (8,8,2,1,1;4,8)
(dH, dV) = (0.5λ, 0.5λ)

	UE Antenna Pattern
	Omni-directional, 0 dBi

	UE Antenna Configuration 
	2T/4R, (M, N, P, Mg, Ng; Mp, Np) = (1,2,2,1,1;1,2), (dH, dV) = (0.5, N/A)λ

	Down Tilt 
	12 degrees

	BS Transmit Power
	44 dBm per 20 MHz
Note: For system BW larger than above, Tx power scales up accordingly.

	UE max tx power
	23dBm

	System Bandwidth
	100 MHz

	TDD Configuration
	DDDSU

	Scheduler
	PF scheduler (for CG vs. DG comparison) 

	PHY processing delay
	UE processing Capability #1
DL NACK to retransmission delay 1.5ms

	DMRS overhead
	1 DMRS symbol per PDSCH/PUSCH

	Power control parameter
	alpha: 0.8

	Transmission scheme
	UL: Codebook-based type 1 (for CG vs. DG comparison) 
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