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1. Introduction

In RAN2#121 meeting, it has been agreed to further discuss whether to address the issue of retransmission-less CG in RAN plenary meeting. The agreement is excerpted as follows.

	· Whether the issue of retransmission-less CG for UL pose transmission is addressed in the WI needs to be discussed in RAN


Then in RAN#99 meeting, some companies proposed to update the WID of XR to include the retransmission-less CG. And RAN has encouraged companies to propose CRs to show how the functionality can be enabled with the assumption of reusing what has been defined for NTN.

	It is understood that this functionality is already specified in the system, for NTN. Interested companies are encouraged to bring in CR proposals to RAN2 to show how this functionality would be made available to XR. RAN2 chair confirmed to handle these proposals in the XR session, and RAN2 is expected to make a decision on these 
proposals as per normal process.


During R2#121bis, the following email discussion has been triggered for the discussion of retransmission less CG

[AT121bis-e][210][XR] Retransmission-less CG for XR (Huawei)

Scope: Discussion whether Rel-17 NTN solution for retransmission-less CG can work for XR (based on contributions to this meeting, e.g. R2-2302584). Can also provide draftCR illustrating the changes.

Intended outcome: Discussion report in R2-2304391 

Deadline 1 (discussions for 1st week Thu online)
Comment deadline: Wednesday W1, 0700 UTC (for collecting views)

Rapporteur proposed outcome: Wednesday W1, 1600 UTC (proposed outcome)

Document deadline: 1h before session (discussion report)
In the following, we will analyse the transmission of pose control information with CG and whether the NTN solution can be reused for XR and what changes to the specifications may be needed. Draft CRs will also be discussed.

2. Discussion
2.1
Traffic model of pose control info
In VR/CG services, the downlink traffic arrives according to the frame rate, e.g. 60fps. While the uplink traffic, e.g. uplink pose or control traffic, usually arrives with a different periodicity, and may have some different traffic characteristics. As shown in the Table 5.2-1 of TR 38.838, R1 has characterised UL XR pose/control traffic in R17 as (a) fixed periodicity with no jitter, (b) small and fixed packet size, (c) PDB larger than periodicity.

Table 5.2-1: Statistical parameters for the UL pose/control traffic

	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


While in R18 during R2 discussion, LS R2-2209213 from R2 has been sent to R1 asking about the transmission periodicity of pose control information and the reply LS in R2-2300086 shows the following

	In case the pose is used for pre-rendering in the network (edge/cloud), an accurate and most recent pose information is preferable. There is a tradeoff between how often the latest pose is sent and whether it is sent for only one predicted display time or several consecutive display times. SA4 has not studied yet those different approaches and associated impacts on the uplink. However, as a first estimate it can be assumed that sending a viewer pose aligned with the frame rate of the rendered video may be sufficient, for example at 60fps. The size of such information is typically 32 bytes per pose, and with several poses sent and header overhead, it may be up to few 100 bytes in a single flow. With such assumption the mapping to bitrates, periodicity and PDB can be easily done.


Obviously, CG mechanism is suitable and sufficient for such uplink periodic traffic without jitter. Using CG can effectively improve the system signalling overhead and save UE’s power by sparing the UE from PDCCH monitoring for new transmission. 

Question1, Do companies agree that CG is suitable for the transmission of uplink pose control information?

	Companies
	Yes/No
	Comments

	Apple
	Yes
	Agree with the rapporteur.

	Lenovo
	Yes
	Agree

	Qualcomm
	Yes
	Agree

	ZTE
	Yes
	Based on the SA4 reply LS, the UE may send a viewer pose aligned with the frame rate of the rendered video, for example at 60fps.  Thus, the CG mechanism for XR video can be used for XR pose. So, general CG mechanism (which is used for Video frames) should also be useful for pose control information in our view. 

	Sony
	Yes
	Agree

	LGE
	Yes
	

	Ericsson
	Both DG and CG are suitable for POSE.  
	It depends on many things like other services the same UE has, scheduling strategy, QoS strategy, and cell load. 

For example, the network may select to use dynamic (pre‑)scheduling for POSE and not give grants for every POSE packet (maybe allocate the resources to some higher prio user) but always send the POSE traffic that is close in time to a video frame (as hinted by SA4). In 38.840 UE energy model, one saved PUSCH transmission slot is equivalent to seven slots of PDCCH monitoring, thus this gNB strategy can save lots of energy by prescheduling even when it requires more PDCCH monitoring.

	Meta
	Yes
	Agree

	TCL
	Yes
	Since uplink pose control information can be aligned with the frame rate of the rendered video, the same CG can be configured for both uplink pose control information and video traffic.

	Samsung
	Yes
	

	vivo
	Yes
	Agree

	CMCC
	Yes
	CG doesn’t need UE to monitoring PDCCH, it would be more beneficial for both power saving and overhead reduction compared to pre-scheduling.

	Fujitsu
	Yes
	Agree

	MediaTek
	Yes
	

	CATT
	Yes
	

	Huawei, HiSilicon
	Yes
	CG is suitable for the traffic pattern. But UE is not prohibited from using DG when the UE monitors PDCCH for UL transmission

	III
	Yes
	Agree.

	OPPO
	Yes with comments
	We agree that CG applies to traffic with deterministic characteristics, thus, it is suitable to transmit UL pose control information via CG. On the other hand, technically, it is also ok to use DG to transmit such traffic if the gNB allows it and DG may have a similar issue.
Considering the issue/potential solution we are talking about is the one realized/concluded by RAN1, we are fine to focus on the CG case at this stage.  

	Intel
	Yes
	

	Nokia
	Yes
	

	Google
	Yes
	

	NEC
	Yes
	

	Futurewei
	Yes
	

	Spreadtrum
	Yes
	


2.2
Transmitting pose control info with CG

However, according to the current DRX mechanism, each time when the UE performs a CG transmission, the UE always starts the drx-HARQ-RTT-TimerUL associated with the HARQ process, and the UE starts the drx-RetransmissionTimerUL when the drx-HARQ-RTT-TimerUL expires. The UE will be in DRX active time when the drx-RetransmissionTimerUL is running. 

When the UE transmits pose control information during DRX inactive time, it is obvious that starting the drx-RetransmissionTimerUL frequently will cause much power consumption. As shown in Fig.1, with DL video coming per 16.67ms and UL pose/control coming per 4ms, the UE has little chance to go to sleep, hence deteriorate the power saving gain.
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Fig.1 Little sleeping time due to frequent drx-RetransmissionTimerUL.
Actually, RAN1 has also realized this issue and the potential solution is concluded as “retransmission-less CG”. While the spec impacts are mainly in RAN2, it is regarded as a RAN2 issue in RAN1#110bis-e.

	Conclusion

“Retransmission-less CG for UL pose transmission (Item 3.3-5)” is a RAN2 issue, leave the discussion to RAN2, RAN1 does not further investigate the issue.

· Note: how to capture evaluation results and findings will be separately discussed


With the above, we would like to ask the following question:

Question2, Do companies agree that directly reusing the legacy CG for pose control information is detrimental for power saving in XR?

	Companies
	Yes/No
	Comments

	Apple
	Yes
	Agree with the rapporteur.

	Lenovo
	Yes
	Agree

	Qualcomm
	Yes
	Agree with the rapporteur’s observations

	ZTE
	No
	As noted above, it seems the pose information will also be delivered aligned with the frame rate. So, we are not sure where the 4 ms interval for pose information is coming from. In general, we think legacy CG can actually be used for pose information. 

	Sony
	Yes
	Agree.

	LGE
	Yes
	Agree

	Ericsson
	R15/R16 Maybe No, R17 No
	Any service may save energy from retransmission less scheduling (meaning drx-RetransmissionTimer will not be started for the transmissions enabling the UE to not monitor PDCCH) if 

· packets arriving after the PDB are not useful, and 

· the PDB is low such that HARQ retransmissions after one HARQ RTT will arrive with delay higher than the PDB

This is true for UL and DL and for configured and dynamic scheduling. Traffic with retransmission less scheduling may however benefit from retransmissions that are done within the PDB (for example before one HARQ RTT has elapsed since last PUSCH transmission). 

Usefulness of retransmission less scheduling depends on the service (XR traffic or other traffic), configuration, scheduling strategy, and cell load. 

The R17 NTN solution can be reused directly with small spec changes. 

R15/R16 DG or CG can be configured in a good way to save energy for POSE, fig 1 above show a bad configuration. 

One example of reasonable configuration to save energy:

SCS 15 kHz, onDurationTimer = 1 ms, InactivityTimer = 0 ms, ShortCycle = 4 ms, ShortCycleTimer = 16 (UE will not reach long cycle…), RetransmissionTimerUL = 0 slot, HARQ-RTT-TimerUL = 14 symbols = 1 ms, k2 = 2 (this gives a HARQ RTT of 4 ms), LCH with POSE is not allocated to a LCG = no SR/BSR will be triggered. DG (prescheduling every 4 m) or CG (periodicity 4 ms) can be used for scheduling the POSE, and the UE can refrain from monitoring PDCCH for three quarters of the time (if another bearer with video is considered – we will not be able to save as much). 

	Meta
	Yes
	Agree

	TCL
	No
	Since uplink pose control information can be aligned with the frame rate of the rendered video, the same CG can be configured for both uplink pose control information and video traffic. The legacy CG can be reused for pose control information directly.

	Samsung
	Yes but
	We understand Rapporteur’s intention. But in the legacy sl0 (0 slot) can be configured in drx-RetransmissionTimer and someone may say there is no power waste with this value sl0 configuration. The current usage of drx-RetransmissionTimer is to apply the same value for DG and all CGs. So we think that current way is not efficient for a CG used for retransmission-less POSE control transmission. 

	CMCC
	Yes, but
	We think it’s about whether the pose information reporting rate is aligned with the video frame rate or not. Condisering a 1080p @240fps video and 250Hz reporting rate or 1440p@144fps and 125Hz reportin (usually in electronic gaming), legay CG seems fine.

	Fujitsu
	Yes
	Agree

	MediaTek
	Yes
	If CG is used as today to transmit frequent pose/control information, the UE has very little opportunity to sleep due to frequent retransmission monitoring as illustrated above. This negates the benefits associated with our other work on DRX enhancements for XR.

	CATT
	No
	As several other companies above, we are reluctant in taking the 4ms periodicity as the solid and definitive requirement for the pose traffic. Indeed, the SA4 LS is quite clear to us and we read it as follows:

First, the theory part:

In case the pose is used for pre-rendering in the network (edge/cloud), an accurate and most recent pose information is preferable.
Then, the practical part:

There is a tradeoff between how often the latest pose is sent and whether it is sent for only one predicted display time or several consecutive display times.

Then, SA4 current status wrt the above:

SA4 has not studied yet those different approaches and associated impacts on the uplink.

In conclusion, their best answer so far:
However, as a first estimate it can be assumed that sending a viewer pose aligned with the frame rate of the rendered video may be sufficient, for example at 60fps.

On the other hand, the TR clearly states the high reliability requirement of pose traffic:
Pose information has to be delivered with ultra-high reliability, therefore, similar performance as URLLC is expected i.e. packet loss rate should be lower than 10E-3 for uplink sensor data – see S4-221626 [16].
From the above, we see no justification for disabling HARQ retransmissions on CG configurations targeting UL pose traffic. 

	Huawei, HiSIlicon
	Yes
	

	III
	Yes
	Agree.

	OPPO
	Yes 
	Enhancement is needed if we need separate handling on PDCCH monitoring for the retransmission of specific CG(s).

	Intel
	Yes
	

	Nokia
	Yes
	No strong view whether to also apply it to dynamic grant. The configuration should be per HARQ process not inside the CG configuration if to support it for dynamic grant as well.

	Google
	Yes
	

	NEC
	No
	With 4ms periodicity, it might be anyway difficult for UE to sleep and wake up so frequently and save power  in real.

With longer periodicity e.g., 16.7ms, UE still get time to sleep between transmissions if retransmission timer is configured short.

	Futurewei
	Yes
	

	Spreadtrum
	Yes with comments
	As SA4 replied, frequency of pose info may align with XR frame rate. In this case, if with low XR frame rate (e.g. 60Hz) the UE can still have chance to sleep without modification to timer. However, if with high XR frame rate (e.g., 240Hz), it is hard for UE to sleep.


2.3
Adapting NTN solution for retx-less CG

It is noted that similar functionality has already been supported for Rel-17 NTN. In Rel-17 NTN, disabling the UE’s retransmission in both DG and CG in the uplink transmission was introduced for services do not require high reliability considering the long RTT. In this case, drx-HARQ-RTT-TimerUL is no longer needed. And to avoid huge power consumption, companies agreed not to start drx-RetransmissionTimerUL too.

To support the above procedure, two HARQ modes were introduced, including HARQ mode A and HARQ mode B. The NTN-specific DRX timer, i.e. HARQ-RTT-TimerUL-NTN, is only start for HARQ mode A but not for mode B. Thus, the corresponding drx-RetransmissionTimerUL is not started neither. The gNB is allowed to configure the HARQ mode for each UL HARQ process by the RRC parameter uplinkHARQ-mode in the 32-bit-wide bitmap format.
	PUSCH-ServingCellConfig ::=             SEQUENCE {

…

    uplinkHARQ-mode-r17                     SetupRelease { UplinkHARQ-mode-r17}                     OPTIONAL    -- Need M

UplinkHARQ-mode-r17 ::=                 BIT STRING (SIZE (32))

uplinkHARQ-mode

Used to set the HARQ mode per HARQ process ID, see TS 38.321 [3]. The first/leftmost bit corresponds to HARQ process ID 0, the next bit to HARQ process ID 1 and so on. Bits corresponding to HARQ process IDs that are not configured shall be ignored. A bit set to one identifies a HARQ process with HARQmodeA and a bit set to zero identifies a HARQ process with HARQ modeB. This field applies for SRBs and DRBs.


The DRX enhancements introduced by NTN are specified in the MAC specification. We excerpt partial of the procedural text as below for better understanding. The excerpted text is about CG, and there is similar operation for DG for NTN.
	1>
if a MAC PDU is transmitted in a configured uplink grant and LBT failure indication is not received from lower layers:

2>
if this Serving Cell is configured with uplinkHARQ-Mode:

3>
if the corresponding HARQ process is configured as HARQModeA:
4>
set HARQ-RTT-TimerUL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerUL plus the latest available UE-gNB RTT value;

4>
if drx-LastTransmissionUL is configured:

5>
start the HARQ-RTT-TimerUL-NTN for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.

4>
else:

5>
start the HARQ-RTT-TimerUL-NTN for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.

2>
else:

3>
if drx-LastTransmissionUL is configured:

4>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.

3>
else:

4>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.


The NTN solution offers a good reference for XR. We can similarly introduce a mechanism to control whether to start drx-HARQ-RTT-TimerUL for each UL HARQ process for CG transmissions. What is different from the NTN solution is that we only have to focus on CG for XR, no need to consider DG. Also, for NTN, the control for the HARQ mode is for HARQ process for different types of services. While for XR, there is no such need to have per HARQ process control of enabling/disabling HARQ RTT timer. In this way, the impact to the MAC specification would be small, with a few modifications to the description of DRX operations for CG transmissions. We provide a TP to show how the functionality can be enabled in Annex A.

Other than the solution mentioned above for adapting NTN solutions, the following three solutions have also been proposed in R2-2303084, which can be excerpted as follows:
	Option 1. Reusing Retransmission-less CG specified for NTN: In NTN system, the round-trip time is very long and hence in some operations, HARQ retransmission is not practical since the UE has to wait a significant amount of time for an acknowledgement before it can flush its HARQ buffer. Recognising this, HARQ Mode B is introduced in NTN where for a configured set of HARQ Process Number (HPN), HARQ retransmission is disabled. It is proposed in [2] that HARQ Mode B is also supported in TN, thereby allowing CG-PUSCH to operate without HARQ retransmission. However, HARQ Mode B is configured on a HPN basis, that is whether HARQ retransmission is used depends on the HPN of the PUSCH. This may be acceptable for dynamic PUSCH where the HPN is indicated by the gNB, however, for CG-PUSCH the HPN is calculated depending upon the starting symbol of the CG-PUSCH occasion and its periodicity which is not easily controlled by the gNB nor the UE, and so HARQ Mode B is not suitable for CG-PUSCH operation.

Option 2. Setting the configuredGrantTimer to zero for a CG configuration: In [2], it is proposed that the configuredGrantTimer is set to zero for the CG configuration, i.e., the UE times-out the retransmission immediately after transmitting the CG-PUSCH. In the current 3GPP system, there are a maximum of 12 CG configurations and in this case, each of these CG configurations can independently configured the retransmission-less parameter, that is the gNB can decide which CG is HARQ retransmission-less and which one requires HARQ retransmission. So, this timer is per CG configuration meaning that all HARQ processes with this CG would be set to zero. In other words, different HARQ processes within the same CG configuration cannot have a different value other than zero. This will limit the flexibility of using this CG for other transmissions/services that require for retransmissions. 

Furthermore, in the current 3GPP system, the minimum value of configuredGrantTimer = 1 for CG configuration. Hence, this requires introducing the value 0 to configuredGrantTimer. 

Option 3. Dynamic indication of the Retransmission-less CG-PUSCH: Another option is to indicate dynamically in the UCI (e.g., CG-UCI) of a CG-PUSCH that denotes whether the current CG-PUSCH is HARQ retransmission-less or requires HARQ retransmission. This enables the UE to indicate per CG-PUSCH occasion whether that CG-PUSCH transmission requires HARQ retransmission or not. The benefit of this option is that it provides full flexibility of allowing any CG occasion to operate with or without HARQ retransmissions.


Question3: Which solution do companies think that should be adopted for retx-less CG?

· Option1: Rel-17 NTN solution of disabling HARQ RTT timer can be adapted for retransmission-less CG for XR with the following changes

· A new RRC parameter for disabling drx-HARQ-RTT-TimerUL for a CG configuration;

· A new UE capability for supporting disabling drx-HARQ-RTT-TimerUL for a CG configuration;

· Changes in the procedural text of DRX operations for CG in the MAC specification.

· Option2. Reusing Retransmission-less CG specified for NTN

· Option3. Setting the configuredGrantTimer to zero for a CG configuration

· Option4. Dynamic indication of the Retransmission-less CG-PUSCH
	Companies
	Option 1/2/3/4
	Comments

	Apple
	Option 1;

Some suggestions about Option 3.
	We think all CG PUSCHs in a CG configuration should have the same DRX behaviour, which is decoupled from their HARQ PID, so NTN-based solution of configuring HARQ mode per HARQ process is less preferred. Thus, we think Option 1 is more appropriate than Option 2. Also, Option 4 has some RAN1 impacts as it involves UCI design.

We do have some sympathy to Option 3, because starting a CG timer with a CG PUSCH may block new transmission on subsequent CG with the same HARQ PID unnecessarily when retransmission is not expected – this is undesirable in terms of latency especially we know that UL pose may have similar performance to URLLC as mentioned in TR38.835. On the other hand, we think a UE can still expect the gNB to provide retransmission grant for the relevant HARQ process associating to the CG timer during DRX-active mode since the UE monitors PDCCH anyway, so always setting CG timer value to 0 (i.e. not to start CG timer at any time) is not so suitable either. 

Therefore, as a complementary mechanism for retransmission-less CG, we think RAN2 can further consider allowing the UE to determine if the CG timer should be started for the retransmission-less CG depending on whether it is operating in DRX-active or DRX-inactive mode.

	Lenovo
	Option 1:
	The exact NTN solution is less preferred, since for XR the retransmission-less operation is only applied for UL CG(s) not for dynamic grants (as for NTN). Therefore, we think that the disabling should be controlled on a CG level. Controlling the disabling on a HARQ process level – as in NTN - is not required for XR. For NTN the motivation was different - we initially introduced the different HARQ modes for dynamic grants and later extended it to CG transmissions.  For XR communication, we think that all HARQ processes used for a CG configuration – as given by the LCH mapping restriction -should operate in the same HARQ mode.



	Qualcomm
	Option 1.
	We share the same view as Lenovo. 

	ZTE
	Option 2.
	From the RAN plenary discussions, we understood that the intention is to reuse NTN solution. So, we prefer to stick to that approach if companies agree to have this solution.  

	Sony
	Option 4.

If majority prefers Option 1, we are OK.
	We think Option 1 is that it disables all the HARQ processes belonging to the same CG configuration. The consequence is that this CG cannot be used for other services that require retransmissions, hence limiting the capacity in the system. On the hand, Option 4 provides full flexibility of allowing any CG occasion to operate with or without HARQ retransmissions. We think Option 4 is the most efficient solution for capacity enhancement as well as energy saving.



	LGE
	None (new indication for a CG configuration to include Option 1 and Option 3)
	Agree with rapporteur that the DRX-related changes should be adopted for retransmission-less CG operation.
However, given that the DRX functionality may not be configured, the retransmission-less CG should not be limited to the DRX operation. In our view, the essential point of retransmission-less CG is to disable the retransmission operation for a CG configuration, including the following aspects:

1. ConfiguredGrantTimer should be set to 0 or not configured, in order to ensure that next CG occasion can be used for new transmission (i.e., Option 3)

2. drx-HARQ-RTT-TimerUL should be disabled, if DRX is configured (i.e., Option 1)

Therefore, a new indicator is more suitable to disable retransmission for a CG configuration. The related operation (e.g., including CGT and DRX timer) can be defined based on the new indicator.

	Ericsson
	Option 2 
	We think also dynamic grants can benefit from retransmission less scheduling (to improve prescheduling for POSE). In R17 the number of HARQ processes was increased to 32, but even if only 16 are available (as in R16) we only would need about 6 for continuous scheduling with dynamic grants and then have 10 we can dedicate to CGs – thus it is not a drawback that retransmission less is configured per HARQ process. 

Needed changes for option 2 are so small they fit in this little box 😉: 

38.321 3.1 Definitions:

UE-gNB RTT: For non-terrestrial networks, the sum of the UE's Timing Advance value (see TS 38.211 [8] clause 4.3.1) and kmac. Otherwise, UE-gNB RTT is zero.
38.321 5.7 DXR:

The following MAC timers are used for DRX operation:

-    HARQ-RTT-TimerDL-NTN (per DL HARQ process configured with downlinkHARQ-FeedbackDisabled equal to HARQ feedback enabled): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;

-    HARQ-RTT-TimerUL-NTN (per UL HARQ process configured with uplinkHARQ-Mode equal to HARQModeA): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.

38.306 4.2.6 MAC:

uplink-Harq-ModeB-r18

Indicates whether the UE supports HARQ Mode B and the corresponding LCP restrictions for uplink transmission.
Option 1 will need more changes than option 1, especially as implementation in appendix have missed to not start drx-HARQ-RTT-TimerUL for blind retransmissions of CGs (blind as in retx grant that is not based on the decoding result of PUSCH).

Option 3 is not good because drx-HARQ-RTT-TimerUL will still be started (even though the same HARQ process ID may be reused if the CG periodicity is less than the HARQ RTT). 

Option 4 lets the UE control something that the network shall be in control of, and it includes new UCI that will require RAN1 design. 

	Meta
	Option 1
	Agree with Lenovo’s points of view. 

	TCL
	None
	Legacy CG for pose control information is sufficient, see above comments.

	Samsung
	Option 1, option 3
	Option 1: we are fine with the general principle of the option 1. But UE behaviour with retransmission-less CG should be limited only for CG. So NTN approach is not that good.

Option 3: since this discussion is to support retransmission-less CG it is quite natural not to start configuredGrantTimer for the retransmission-less CG after the CG transmission. 

We can simply reuse the RRC parameter to disable drx-HARQ-RTT-TimerUL. And if this parameter is configured, then configuredGrantTimer is not started after the CG transmission. 

	vivo
	Option 2
	Agree with ZTE that the RAN instruction should be followed to consider how NTN solution would be made available to XR. This typically means the HARQ mode configuration still per HARQ process with only the “UE-gNB RTT” related operation (which is specific in NTN) to be excluded from the corresponding procedure. 

Also, as mentioned within Ericsson’s comments, same as in NTN, the corresponding LCP restriction w.r.t the HARQ modes needs to be supported along with the HARQ mode itself, because the introduction of HARQ mode impacts the scheduling performance and only the data having the suitable performance requirements can be transmitted with corresponding HAR modes. So, some Spec changes (perhaps not big) may be needed to adapt the new parameter for HARQ mode configuration to the LCP subclause and/or capability description. 

	CMCC
	Option 4
	We think that Option1/2/3 will disable retransmission for all HARQ Proc IDs belonging to a certain CG configuration and we have some concerns on the reliability for them.

Since that losing pose information for long term (e.g., 100ms) can cause sensible uncomfortable experience, dizziness and even motion sickness, we believe that even if retransmission less CG is introduced, the reliability of pose information still needs to be guaranteed. And it seems that Option 4 is the only option can offer such reliablity in the candidates.

	Fujitsu
	Option 2
	We prefer to reuse Rel-17 NTN solution. 

Option 2 may have the similar effect as Option 1, since the HARQ processes configured for a CG configuration can be derived based on the equation in the MAC specification. If drx-HARQ-RTT-TimerUL are disabled for the HARQ process(es) configured for a CG, it means that drx-HARQ-RTT-TimerUL is disabled for the CG as in Option 1. When scheduling a DG, the network can avoid using the HARQ process(es) configured for the CG if retransmission is needed. 

In addition, Option 2 has less standard impact than Option 1. 

	MediaTek
	Option 1
	Option 1 is clear – it addresses the problem at hand, i.e. how to reduce power consumption associated with monitoring for retransmissions of frequent CGs. Existing LCP restrictions can be used to ensure that only pose/control info go on these CGs. 

Option 2 (Reusing Retransmission-less CG specified for NTN) leads to more open questions and complexity due to it being HARQ process specific. How does this work in unlicensed spectrum where HARQ processes to use by a CG is selected by a UE? More generally, do we now need new LCH restrictions for HARQ processes within a CG? This would result in more changes than those shown in the little box in the earlier comment 😄
Option 3 (Setting the configuredGrantTimer to zero for a CG configuration) does not actually stop the UE from retransmission monitoring in DRX, i.e. the power saving gains are not realised with this option. 

Option 4 (Dynamic indication of the Retransmission-less CG-PUSCH) could potentially lead to the gNB and UE being out of sync. Retransmission is needed when the initial transmission has failed. If the dynamic indication was included in the failed transmission, there’s a higher likelihood that the gNB has no idea whether the retransmission is expected by the UE or not.

	CATT
	Option 2
	While we do not support retransmission-less CG for XR, if companies agree to have this solution, we prefer Option2, which has the least impact on the specs.

	Huawei, HiSilicon

	Option1

	We would like to clarify that retranmission less CG does not mean there is no retransmission for the CG transmitted during inactive time. The UE can still get retransmission based on DG during the next on-duration time

It is also not needed to set the CGRT to be zero. The PDB of the pose control info is taken care of the by the PDCP discard timer. As mentioned above, retransmission can also be allowed as long as it is within the PDB. So, we should not let the subsequent packets override the pose control packets that are still within the PDB.

	III
	Option 1
	We share the same view as Lenovo. 

	OPPO
	Option 1

Also fine with Option 3
	NTN solution is for both DG/CG, but here we focus on the CG case. Thus, we think the retransmission-less operation should be performed for the specific CG(s).

In addition, we also have sympathy for Option 3 to have the “real” retransmission-less CG. It may happen that the retransmission is useless when the next retx scheduling arrives during the on-duration/active time. This solution also avoids blocking the new data. 

	Intel
	Option 1
	Share similar view as Lenovo

	Nokia
	Option 1
	Option 2 could work as well.

	Google
	Option 1
	We share similar view as Lenovo

	NEC 
	None   or option 2
	We are introducing a enhancement without right evaluation. So at the time being, we prefer no enhancement. 
If retransmission-less is supported, we prefer option2 ( per HARQ process disable/enable), to align with NTN. NW implementation can ensure all HARQ process used for a CG are configured with the same mode. Option4 can be excluded due to the complexities. Option3 itself does not solve the issue.

	Futurewei
	Option 1
	We share the same view as Lenovo. 

	Spreadtrum
	Option 1 or Option 3
	Option 1 can be used for the CG configuration of pose info. As for option 2, it is configured per HARQ process and may impact other UL data retransmission. 
We also fine with the Option 3, it can achieve the same purpose without much more spec changes.


2.4
Text proposal for retx-less CG

In R2-2302584, a text proposal for retx-less CG has been given, which we have appended it in the annex in this email discussion. Companies are invited to provide inputs to the following question.
Question 4: Do companies have any comment for the TP in Annex A for retx-less CG?
	Companies
	Comments

	Lenovo
	In general OK with the TP. 

	Qualcomm
	We support the TP.

	LGE
	Given that the main operation is to disable the retransmission operation for a CG configuration, following changes are needed:

1.  The name of the parameter “disableHARQ-RTT-TimerUL” used in TS 38.331/38.306/38.321 should be changed to “disableRetransmission”, in order to better imply the intended operation. 

2. The definition of disableRetransmission in TS 38.331/38.306/38.321 should be changed as follows to indicate that the retransmission operation is disabled for a CG configuration:

·  TS 38.331(in ConfiguredGrantConfig field description)

disableRetransmission
Indicates whether to disable retransmission for each CG transmissions corresponding to the CG configuration. See TS 38.321 [3].
· TS38.306: 

disableRetransmission-r18
Indicates whether the UE supports to disable retransmission for each CG transmissions as specified in 38.321 [8].
UE
No
No
No
· TS 38.321:

-
disableRetransmission (optional): the configuration to disable retransmission for a configured uplink grant.
3.  It should be clarified that ConfiguredGrantTimer is not configured when the CG is configured as retransmission-less CG (i.e., when disableRetransmission is set to true). The proposed text is provided as follows:
configuredGrantTimer
Indicates the initial value of the configured grant timer (see TS 38.321 [3]) in multiples of periodicity. When cg-RetransmissonTimer is configured, if HARQ processes are shared among different configured grants on the same BWP, configuredGrantTimer * periodicity is set to the same value for the configurations that share HARQ processes on this BWP. The value of the extension configuredGrantTimer is 2 times the configured value. This field shall not be configured when the disableRetransmission is set to true.


	Ericsson
	The MAC changes are not complete as it does not support blind retransmissions for the CG.

The gNB may provide a blind retransmission grant (blind as in retx grant that is not based on the decoding result of PUSCH) to the UE (which is allowed in 38.214 6.1 as long as the UE receives the PDCCH for retx after last symbol of the PUSCH, which will be within the delay budget for POSE), and for this transmission the drx-HARQ-RTT-TimerUL will be started. 

	Meta
	Support the Text Proposal

	Samsung
	Similar to HARQ mode A/B, we may use a name CG mode A/mode B.
We can simply reuse the RRC parameter to disable drx-HARQ-RTT-TimerUL. And if this parameter is configured, then configuredGrantTimer is not started after the CG transmission.

	vivo
	Not complete. At least the impact to HARQ mode related LCP restriction needs to be included. 
Regarding Ericsson’s concern, the support of blind retx with HARQ mode introduced was intentionally discussed in Rel-17 NTN, and the final conclusion was to depend on the Active time due to other DRX timers to support it (w/o other enhancements to HARQ RTT/Retx Timers agreed). So not sure what the delta part is for the discussion here, compared with Rel-17 NTN. 

	CMCC
	We think it is necessary to emphasize the impact of introducing retransmission less CG on the reliability of pose information transmission.
Undoubtedly, retransmission less CG is more energy-efficient, but it will inevitably reduce the reliability of pose information delivery, and sometimes even causes physical discomfort to the user.

Therefore, we suggest introducing a description of reliability guarantee measurement in TP, such as using lowSE mcs table, allowing retransmission when continuous packet errors occur, and supporting blind retransmission, etc.

	MediaTek
	We support the TP. 

Ericsson’s concern on blind retransmissions is unclear. The whole point of this discussion is that the UE doesn’t monitor for retransmissions for the CG. If the UE doesn’t start the retransmission timer, it obviously also won’t monitor for a blind retransmission grant when its asleep. At the next on duration, the NW is free to send a blind retransmission grant of course, but we assume that by this time, the NW knows whether decoding was successful or not and doesn’t need to send the retransmission grant blindly (we’re not assuming XR operation over NTN). 

	CATT
	We might first agree on the main approaches and need (Q1-3) before discussing the CR details.

	Huawei, HiSilicon
	The TP can be a baseline for the RAPP when implementing the agreements in MAC and RRC spec.

	III
	Support the Text Proposal.

	OPPO
	If Option 3 is also agreed, we prefer to have a generic parameter to disable the retx for specific CG(s), including not strat drx-HARQ-RTT-TimerUL and CGT, similar to what Samsung proposed or the first 2 proposals in LGE’s comments.

	Intel

	We are OK using current TP as baseline

	Nokia
	Support the TP

	Google
	We support the TP

	NEC
	TP can be baseline if option1 is agreed

	Futurewei
	We support the TP.

	Spreadtrum
	OK with the TP if option 1 is agreed.


3. Conclusion

In this contribution, we discussed the applicability of the NTN solution of disabling HARQ RTT timer for retransmission-less CG. The following observations and proposals were made:

TBD
Annex A: TP for retransmission-less CG in R2-2302584

38.331 v17.3.0
=======================================================CHANGE STARTS=========================================================
6.3.2
Radio resource control information elements

–
ConfiguredGrantConfig
The IE ConfiguredGrantConfig is used to configure uplink transmission without dynamic grant according to two possible schemes. The actual uplink grant may either be configured via RRC (type1) or provided via the PDCCH (addressed to CS-RNTI) (type2). Multiple Configured Grant configurations may be configured in one BWP of a serving cell.

ConfiguredGrantConfig information element

-- ASN1START

-- TAG-CONFIGUREDGRANTCONFIG-START

ConfiguredGrantConfig ::=           SEQUENCE {

    frequencyHopping                    ENUMERATED {intraSlot, interSlot}                                       OPTIONAL,   -- Need S

    cg-DMRS-Configuration               DMRS-UplinkConfig,

    mcs-Table                           ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S

    mcs-TableTransformPrecoder          ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S

    uci-OnPUSCH                         SetupRelease { CG-UCI-OnPUSCH }                                         OPTIONAL,   -- Need M

    resourceAllocation                  ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch },

    rbg-Size                            ENUMERATED {config2}                                                    OPTIONAL,   -- Need S

    powerControlLoopToUse               ENUMERATED {n0, n1},

    p0-PUSCH-Alpha                      P0-PUSCH-AlphaSetId,

    transformPrecoder                   ENUMERATED {enabled, disabled}                                          OPTIONAL,   -- Need S

    nrofHARQ-Processes                  INTEGER(1..16),

    repK                                ENUMERATED {n1, n2, n4, n8},

    repK-RV                             ENUMERATED {s1-0231, s2-0303, s3-0000}                                  OPTIONAL,   -- Need R

    periodicity                         ENUMERATED {

                                                sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,

                                                sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,

                                                sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14,

                                                sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12,

                                                sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12,

                                                sym1280x12, sym2560x12

    },

    configuredGrantTimer                INTEGER (1..64)                                                         OPTIONAL,   -- Need R

    rrc-ConfiguredUplinkGrant           SEQUENCE {

        timeDomainOffset                    INTEGER (0..5119),

        timeDomainAllocation                INTEGER (0..15),

        frequencyDomainAllocation           BIT STRING (SIZE(18)),

        antennaPort                         INTEGER (0..31),

        dmrs-SeqInitialization              INTEGER (0..1)                                                         OPTIONAL,   -- Need R

        precodingAndNumberOfLayers          INTEGER (0..63),

        srs-ResourceIndicator               INTEGER (0..15)                                                        OPTIONAL,   -- Need R

        mcsAndTBS                           INTEGER (0..31),

        frequencyHoppingOffset              INTEGER (1.. maxNrofPhysicalResourceBlocks-1)                          OPTIONAL,   -- Need R

        pathlossReferenceIndex              INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1),

        ...,

        [[

        pusch-RepTypeIndicator-r16          ENUMERATED {pusch-RepTypeA,pusch-RepTypeB}                             OPTIONAL,   -- Need M

        frequencyHoppingPUSCH-RepTypeB-r16  ENUMERATED {interRepetition, interSlot}                                OPTIONAL,   -- Cond RepTypeB

        timeReferenceSFN-r16                ENUMERATED {sfn512}                                                    OPTIONAL    -- Need S

        ]],

        [[

        pathlossReferenceIndex2-r17        INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1)                        OPTIONAL,   -- Need R

        srs-ResourceIndicator2-r17         INTEGER (0..15)                                                         OPTIONAL,   -- Need R

        precodingAndNumberOfLayers2-r17    INTEGER (0..63)                                                         OPTIONAL,   -- Need R

        timeDomainAllocation-v1710         INTEGER (16..63)                                                        OPTIONAL,    -- Need M

        timeDomainOffset-r17               INTEGER (0..40959)                                                      OPTIONAL,   -- Need R

        cg-SDT-Configuration-r17           CG-SDT-Configuration-r17                                                OPTIONAL    -- Need M

        ]]

    }                                                                                                           OPTIONAL,   -- Need R

    ...,

    [[

    cg-RetransmissionTimer-r16              INTEGER (1..64)                                                     OPTIONAL,   -- Need R

    cg-minDFI-Delay-r16                     ENUMERATED
                                                    {sym7, sym1x14, sym2x14, sym3x14, sym4x14, sym5x14, sym6x14, sym7x14, sym8x14,

                                                     sym9x14, sym10x14, sym11x14, sym12x14, sym13x14, sym14x14,sym15x14, sym16x14

                                                    }                                                   OPTIONAL,   -- Need R

    cg-nrofPUSCH-InSlot-r16                 INTEGER (1..7)                                              OPTIONAL,   -- Need R

    cg-nrofSlots-r16                        INTEGER (1..40)                                             OPTIONAL,   -- Need R

    cg-StartingOffsets-r16                  CG-StartingOffsets-r16                                      OPTIONAL,   -- Need R

    cg-UCI-Multiplexing-r16                 ENUMERATED {enabled}                                        OPTIONAL,   -- Need R

    cg-COT-SharingOffset-r16                INTEGER (1..39)                                             OPTIONAL,   -- Need R

    betaOffsetCG-UCI-r16                    INTEGER (0..31)                                            OPTIONAL,   -- Need R

    cg-COT-SharingList-r16                  SEQUENCE (SIZE (1..1709)) OF CG-COT-Sharing-r16             OPTIONAL,   -- Need R

    harq-ProcID-Offset-r16                  INTEGER (0..15)                                             OPTIONAL,   -- Need M

    harq-ProcID-Offset2-r16                 INTEGER (0..15)                                             OPTIONAL,   -- Need M

    configuredGrantConfigIndex-r16          ConfiguredGrantConfigIndex-r16                              OPTIONAL,   -- Cond CG-List

    configuredGrantConfigIndexMAC-r16       ConfiguredGrantConfigIndexMAC-r16                           OPTIONAL,   -- Cond CG-IndexMAC

    periodicityExt-r16                      INTEGER (1..5120)                                           OPTIONAL,   -- Need R

    startingFromRV0-r16                     ENUMERATED {on, off}                                        OPTIONAL,   -- Need R

    phy-PriorityIndex-r16                   ENUMERATED {p0, p1}                                         OPTIONAL,   -- Need R

    autonomousTx-r16                        ENUMERATED {enabled}                                        OPTIONAL    -- Cond LCH-BasedPrioritization

    ]],

    [[

    cg-betaOffsetsCrossPri0-r17             SetupRelease { BetaOffsetsCrossPriSelCG-r17 }               OPTIONAL,   -- Need M

    cg-betaOffsetsCrossPri1-r17             SetupRelease { BetaOffsetsCrossPriSelCG-r17 }               OPTIONAL,   -- Need M

    mappingPattern-r17                      ENUMERATED {cyclicMapping, sequentialMapping}               OPTIONAL,   -- Cond SRSsets

    sequenceOffsetForRV-r17                 INTEGER (0..3)                                              OPTIONAL,   -- Need R

    p0-PUSCH-Alpha2-r17                     P0-PUSCH-AlphaSetId                                         OPTIONAL,   -- Need R

    powerControlLoopToUse2-r17              ENUMERATED {n0, n1}                                         OPTIONAL,   -- Need R

    cg-COT-SharingList-r17                  SEQUENCE (SIZE (1..50722)) OF CG-COT-Sharing-r17             OPTIONAL,   -- Need R

    periodicityExt-r17                      INTEGER (1..40960)                                          OPTIONAL,   -- Need R

    repK-v1710                              ENUMERATED {n12, n16, n24, n32}                             OPTIONAL,   -- Need R

    nrofHARQ-Processes-v1700                INTEGER(17..32)                                             OPTIONAL,   -- Need M

    harq-ProcID-Offset2-v1700               INTEGER (16..31)                                            OPTIONAL,   -- Need R

    configuredGrantTimer-v1700              INTEGER(33..288)                                            OPTIONAL,   -- Need R

    cg-minDFI-Delay-v1710                   INTEGER (238..3584)                                         OPTIONAL    -- Need R

    ]],

    [[

    harq-ProcID-Offset-v1730                INTEGER (16..31)                                            OPTIONAL,   -- Need R

    cg-nrofSlots-r17                        INTEGER (1..320)                                            OPTIONAL    -- Need R

    ]],

    [[

    disableHARQ-RTT-TimerUL-r18             ENUMERATED { true }                                         OPTIONAL    -- Need R

    ]]

}

CG-UCI-OnPUSCH ::= CHOICE {

    dynamic                                 SEQUENCE (SIZE (1..4)) OF BetaOffsets,

    semiStatic                              BetaOffsets

}

CG-COT-Sharing-r16 ::= CHOICE {

    noCOT-Sharing-r16                   NULL,

    cot-Sharing-r16                     SEQUENCE {

         duration-r16                       INTEGER (1..39),

         offset-r16                         INTEGER (1..39),

         channelAccessPriority-r16          INTEGER (1..4)

    }

}

CG-COT-Sharing-r17 ::=  CHOICE {

    noCOT-Sharing-r17                   NULL,

    cot-Sharing-r17                     SEQUENCE {

         duration-r17                       INTEGER (1..319),

         offset-r17                         INTEGER (1..319)

    }

}

CG-StartingOffsets-r16 ::= SEQUENCE {

    cg-StartingFullBW-InsideCOT-r16         SEQUENCE (SIZE (1..7)) OF INTEGER (0..6)             OPTIONAL,   -- Need R

    cg-StartingFullBW-OutsideCOT-r16        SEQUENCE (SIZE (1..7)) OF INTEGER (0..6)             OPTIONAL,   -- Need R

    cg-StartingPartialBW-InsideCOT-r16      INTEGER (0..6)                                       OPTIONAL,   -- Need R

    cg-StartingPartialBW-OutsideCOT-r16     INTEGER (0..6)                                       OPTIONAL    -- Need R

}

BetaOffsetsCrossPriSelCG-r17 ::= CHOICE {

    dynamic-r17         SEQUENCE (SIZE (1..4)) OF BetaOffsetsCrossPri-r17,

    semiStatic-r17      BetaOffsetsCrossPri-r17

}

CG-SDT-Configuration-r17 ::= SEQUENCE {

    cg-SDT-RetransmissionTimer   INTEGER (1..64)                                                 OPTIONAL,   -- Need R

    sdt-SSB-Subset-r17       CHOICE {

        shortBitmap-r17          BIT STRING (SIZE (4)),

        mediumBitmap-r17         BIT STRING (SIZE (8)),

        longBitmap-r17           BIT STRING (SIZE (64))

    }                                                                                            OPTIONAL,   -- Need S

    sdt-SSB-PerCG-PUSCH-r17   ENUMERATED {oneEighth, oneFourth, half, one, two, four, eight, sixteen}  OPTIONAL,   -- Need M
    sdt-P0-PUSCH-r17         INTEGER (-16..15)                                                   OPTIONAL, -- Need M
    sdt-Alpha-r17            ENUMERATED {alpha0, alpha04, alpha05, alpha06, alpha07, alpha08, alpha09, alpha1} OPTIONAL, -- Need M

    sdt-DMRS-Ports-r17       CHOICE {

        dmrsType1-r17            BIT STRING (SIZE (8)),

        dmrsType2-r17            BIT STRING (SIZE (12))

    }                                                                                            OPTIONAL,  -- Need M

    sdt-NrofDMRS-Sequences-r17  INTEGER (1..2)                                                   OPTIONAL   -- Need M
}

-- TAG-CONFIGUREDGRANTCONFIG-STOP

-- ASN1STOP

	ConfiguredGrantConfig field descriptions

	antennaPort
Indicates the antenna port(s) to be used for this configuration, and the maximum bitwidth is 5. See TS 38.214 [19], clause 6.1.2, and TS 38.212 [17], clause 7.3.1. The UE ignores this field in case of CG-SDT.

	autonomousTx

If this field is present, the Configured Grant configuration is configured with autonomous transmission, see TS 38.321 [3].

	betaOffsetCG-UCI

Beta offset for CG-UCI in CG-PUSCH, see TS 38.213 [13], clause 9.3

	cg-betaOffsetsCrossPri0, cg-betaOffsetsCrossPri1

Selection between and configuration of dynamic and semi-static beta-offset for multiplexing HARQ-ACK in CG-PUSCH with different priorities.

The field cg-betaOffsetsCrossPri0 indicates multiplexing LP HARQ-ACK in HP CG-PUSCH. This field is configured only if phy-PriorityIndex-r16 is configured with value p1.

The field cg-betaOffsetsCrossPri1 indicates multiplexing HP HARQ-ACK in LP CG-PUSCH. This field is configured only if phy-PriorityIndex-r16 is configured with value p0.

	cg-COT-SharingList

Indicates a table for COT sharing combinations (see 37.213 [48], clause 4.1.3). One row of the table can be set to noCOT-Sharing to indicate that there is no channel occupancy sharing. If the cg-RetransmissionTimer-r16 is configured and the UE operates as an initiating device in semi-static channel access mode (see TS 37.213 [48], clause 4.3), then cg-COT-SharingList-r16 is configured.

	cg-COT-SharingOffset

Indicates the offset from the end of the slot where the COT sharing indication in UCI is enabled where the offset in symbols is equal to 14*n, where n is the signaled value for cg-COT-SharingOffset. Applicable when ul-toDL-COT-SharingED-Threshold-r16 is not configured (see 37.213 [48], clause 4.1.3).

	cg-DMRS-Configuration
DMRS configuration (see TS 38.214 [19], clause 6.1.2.3).

	cg-minDFI-Delay
Indicates the minimum duration (in unit of symbols) from the ending symbol of the PUSCH to the starting symbol of the PDCCH containing the downlink feedback indication (DFI) carrying HARQ-ACK for this PUSCH. The HARQ-ACK received before this minimum duration is not considered as valid for this PUSCH (see TS 38.213 [13], clause 10.5). The following minimum duration values are supported, depending on the configured subcarrier spacing [symbols]:

15 kHz:
7, m*14, where m = {1, 2, 3, 4}

30 kHz:
7, m*14, where m = {1, 2, 3, 4, 5, 6, 7, 8}

60 kHz:
7, m*14, where m = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16}

120 kHz:
7, m*14, where m = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32}

480 kHz:
m*14, where m = {2, 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116, 120, 124, 128}

960 kHz:
m*14, where m = {4, 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88, 96, 104, 112, 120, 128, 136, 144, 152, 160, 168, 176, 184, 192, 200, 208, 216, 224, 232, 240, 248, 256}

	cg-nrofPUSCH-InSlot
Indicates the number of consecutive PUSCH configured to CG within a slot where the SLIV indicating the first PUSCH and additional PUSCH appended with the same length (see TS 38.214 [19], clause 6.1.2.3). The network can only configure this field if cg-RetransmissionTimer is configured.

	cg-nrofSlots
Indicates the number of allocated slots in a configured grant periodicity following the time instance of configured grant offset (see TS 38.214 [19], clause 6.1.2.3). cg-nrofSlots-r17 is only applicable for operation with shared spectrum channel access in FR2-2. When cg-nrofSlots-r17 is configured, the UE shall ignore cg-nrofSlots-r16. The network can only configure this field if cg-RetransmissionTimer is configured.

	cg-RetransmissionTimer
Indicates the initial value of the configured retransmission timer (see TS 38.321 [3]) in multiples of periodicity. The value of cg-RetransmissionTimer is always less than or equal to the value of configuredGrantTimer. This field is always configured together with harq-ProcID-Offset. This field is not configured for operation in licensed spectrum or simultaneously with harq-ProcID-Offset2. The network does not configure this field for CG-SDT.

	cg-StartingOffsets

This field is not applicable for a UE which is allowed to operate as an initiating device in semi-static channel access mode, i.e., not applicable for a UE configured with UE FFP parameters (e.g. period, offset) regardless whether the UE would initiate its own COT or would share gNB's COT.

	cg-UCI-Multiplexing
If present, this field indicates that in the case of PUCCH overlapping with CG-PUSCH(s) within a PUCCH group, the CG-UCI and HARQ-ACK are jointly encoded (see TS 38.213 [13], clause 9).

	configuredGrantConfigIndex

Indicates the index of the Configured Grant configurations within the BWP.

	configuredGrantConfigIndexMAC

Indicates the index of the Configured Grant configurations within the MAC entity.

	configuredGrantTimer
Indicates the initial value of the configured grant timer (see TS 38.321 [3]) in multiples of periodicity. When cg-RetransmissonTimer is configured, if HARQ processes are shared among different configured grants on the same BWP, configuredGrantTimer * periodicity is set to the same value for the configurations that share HARQ processes on this BWP. The value of the extension configuredGrantTimer is 2 times the configured value.

	dmrs-SeqInitialization
The network configures this field if transformPrecoder is disabled or when the value of sdt-NrofDMRS-Sequences is set to 1. Otherwise, the field is absent.

	frequencyDomainAllocation
Indicates the frequency domain resource allocation, see TS 38.214 [19], clause 6.1.2, and TS 38.212 [17], clause 7.3.1).

	frequencyHopping
The value intraSlot enables 'Intra-slot frequency hopping' and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, frequency hopping is not configured. The field frequencyHopping applies to configured grant for 'pusch-RepTypeA' (see TS 38.214 [19], clause 6.3.1).

	frequencyHoppingOffset
Frequency hopping offset used when frequency hopping is enabled (see TS 38.214 [19], clause 6.1.2 and clause 6.3).

	frequencyHoppingPUSCH-RepTypeB

Indicates the frequency hopping scheme for Type 1 CG when pusch-RepTypeIndicator is set to 'pusch-RepTypeB' (see TS 38.214 [19], clause 6.1). The value interRepetition enables 'Inter-repetition frequency hopping', and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, the frequency hopping is not enabled for Type 1 CG.

	harq-ProcID-Offset

For operation with shared spectrum channel access configured with cg-RetransmissionTimer-r16, this configures the range of HARQ process IDs which can be used for this configured grant where the UE can select a HARQ process ID within [harq-procID-offset, .., (harq-procID-offset + nrofHARQ-Processes – 1)]. harq-ProcID-Offset-v1730 is only applicable for operation with shared spectrum channel access in FR2-2. If the field harq-ProcID-Offset-v1730 is present, the UE shall ignore the harq-ProcID-Offset-r16. The network does not configure this field for CG-SDT.

	harq-ProcID-Offset2

Indicates the offset used in deriving the HARQ process IDs, see TS 38.321 [3], clause 5.4.1. This field is not configured together with cg-RetransmissionTimer-r16. If the field harq-ProcID-Offset2-v1700 is present, the UE shall ignore the harq-ProcID-Offset2-r16.

	mappingPattern

Indicates whether the UE should follow Cyclical mapping pattern or Sequential mapping pattern when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook' for PUSCH transmission with a Type 1 configured grant and/or a Type 2 configured grant as described in clause 6.1.2.3 of TS 38.214 [19]

	mcs-Table
Indicates the MCS table the UE shall use for PUSCH without transform precoding. If the field is absent the UE applies the value qam64.

	mcs-TableTransformPrecoder
Indicates the MCS table the UE shall use for PUSCH with transform precoding. If the field is absent the UE applies the value qam64.

	mcsAndTBS
The modulation order, target code rate and TB size (see TS 38.214 [19], clause 6.1.2). The NW does not configure the values 28~31 in this version of the specification.

	nrofHARQ-Processes
The number of HARQ processes configured. It applies for both Type 1 and Type 2. See TS 38.321 [3], clause 5.4.1. If the UE is configured with nrofHARQ-Processes-v1700, the UE shall ignore nrofHARQ-Processes (without suffix).

	pathlossReferenceIndex

Indicates the reference signal index used as PUSCH pathloss reference (see TS 38.213 [13], clause 7.1.1). In case of CG-SDT, the UE does not use this field.

	pathlossReferenceIndex2

Indicates the reference signal used as PUSCH pathloss reference for the second SRS resource set. When this field is present, pathlossReferenceIndex indicates the reference signal used as PUSCH pathloss reference for the first SRS resource set 

	p0-PUSCH-Alpha
Index of the P0-PUSCH-AlphaSet to be used for this configuration.

	p0-PUSCH-Alpha2
Index of the P0-PUSCH-AlphaSet to be used for second SRS resource set. If this field is present, the p0-PUSCH-Alpha provides index for the P0-PUSCH-AlphaSet to be used for first SRS resource set.

	periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).

The following periodicities are supported depending on the configured subcarrier spacing [symbols]:

15 kHz:
2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}

30 kHz:
2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}

60 kHz with normal CP
2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

60 kHz with ECP:
2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

120 kHz:
2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}

480 and 960 kHz:
n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}

In case of SDT, the network does not configure periodicity values less than 5ms.

	periodicityExt

This field is used to calculate the periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2). If this field is present, the field periodicity is ignored.

The following periodicites are supported depending on the configured subcarrier spacing [symbols]:

15 kHz:
periodicityExt*14, where periodicityExt has a value between 1 and 640.

30 kHz:
periodicityExt*14, where periodicityExt has a value between 1 and 1280.

60 kHz with normal CP:
periodicityExt*14, where periodicityExt has a value between 1 and 2560.

60 kHz with ECP:
periodicityExt*12, where periodicityExt has a value between 1 and 2560.

120 kHz:
periodicityExt*14, where periodicityExt has a value between 1 and 5120.

480 kHz:
periodicityExt*14, where periodicityExt has a value between 1 and 20480.

960 kHz:
periodicityExt*14, where periodicityExt has a value between 1 and 40960.

In case of SDT, the network does not configure periodicity values less than 5ms.

	phy-PriorityIndex

Indicates the PHY priority of CG PUSCH at least for PHY-layer collision handling. Value p0 indicates low priority and value p1 indicates high priority. The network does not configure this for CG-SDT.

	powerControlLoopToUse
Closed control loop to apply (see TS 38.213 [13], clause 7.1.1).

	powerControlLoopToUse2
Closed control loop to apply to second SRS resource set (see TS 38.213 [13], clause 7.1.1). If this field is present, the powerControlLoopToUse applies to the first SRS resource set.

	precodingAndNumberOfLayers
Indicates the precoding and number of layers (see TS 38.212 [17], clause 7.3.1.1.2, and TS 38.214 [19], clause 6.1.2.3). In case of CG-SDT, network sets this field to 1.

	precodingAndNumberOfLayers2

Indicates the precoding and number of layers for the second SRS resource set. When this field is present, precodingAndNumberOfLayers indicated the precoding and number of layers for the first SRS resource set.

	pusch-RepTypeIndicator

Indicates whether UE follows the behavior for PUSCH repetition type A or the behavior for PUSCH repetition type B for each Type 1 configured grant configuration. The value pusch-RepTypeA enables the 'PUSCH repetition type A' and the value pusch-RepTypeB enables the 'PUSCH repetition type B' (see TS 38.214 [19], clause 6.1.2.3). The value pusch-RepTypeB is not configured simultaneously with cg-nrofPUSCH-InSlot-r16 and cg-nrofSlots-r16. The network does not configure this field if cg-RetransmissionTimer-r16 is configured for CG operation with shared spectrum channel access.

	rbg-Size
Selection between configuration 1 and configuration 2 for RBG size for PUSCH. The UE does not apply this field if resourceAllocation is set to resourceAllocationType1. Otherwise, the UE applies the value config1 when the field is absent. Note: rbg-Size is used when the transformPrecoder parameter is disabled.

	repK-RV
The redundancy version (RV) sequence to use. See TS 38.214 [19], clause 6.1.2. The network configures this field if repetitions are used, i.e., if repK is set to n2, n4 or n8. This field is not configured when cg-RetransmissionTimer is configured. Otherwise, the field is absent.

	repK
Number of repetitions K, see TS 38.214 [19]. If the field repK-v1710 is present, the UE shall ignore the repK (without suffix).

	resourceAllocation
Configuration of resource allocation type 0 and resource allocation type 1. For Type 1 UL data transmission without grant, resourceAllocation should be resourceAllocationType0 or resourceAllocationType1.

	rrc-ConfiguredUplinkGrant
Configuration for "configured grant" transmission with fully RRC-configured UL grant (Type1). If this field is absent the UE uses UL grant configured by DCI addressed to CS-RNTI (Type2).

	sequenceOffsetForRV

Configures the RV offset for the starting RV for the first repetition (first actual repetition in PUSCH repetition Type B) towards the second 'SRS resource set' for PUSCH configured in either srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook'.

	srs-ResourceIndicator
Indicates the SRS resource to be used. The network does not configure this for CG-SDT.

	srs-ResourceIndicator2
Indicates the SRS resource to be used for the second SRS resource set. When this field is present, the srs-ResourceIndicator is used for the first SRS resource set.

	startingFromRV0

This field is used to determine the initial transmission occasion of a transport block for a given RV sequence, see TS 38.214 [19], clause 6.1.2.3.1. The network does not configure this field if cg-RetransmissionTimer-r16 is configured for CG operation.

	timeDomainAllocation, timeDomainAllocation-v1710
Indicates a combination of start symbol and length and PUSCH mapping type, see TS 38.214 [19], clause 6.1.2 and TS 38.212 [17], clause 7.3.1.

If the field timeDomainAllocation-v1710 is present, the UE shall ignore timeDomainAllocation field (without suffix).

	timeDomainOffset
Offset related to the reference SFN indicated by timeReferenceSFN, see TS 38.321 [3], clause 5.8.2. timeDomainOffset-r17 is only applicable to 480 kHz and 960 kHz. If timeDomainOffset-r17 is present, the UE shall ignore timeDomainOffset (without suffix).

	timeReferenceSFN

Indicates SFN used for determination of the offset of a resource in time domain. The UE uses the closest SFN with the indicated number preceding the reception of the configured grant configuration, see TS 38.321 [3], clause 5.8.2. If the field timeReferenceSFN is not present, the reference SFN is 0.

	transformPrecoder
Enables or disables transform precoding for type1 and type2. If the field is absent, the UE enables or disables transform precoding in accordance with the field msg3-transformPrecoder in RACH-ConfigCommon from rach-ConfigCommon included directly within BWP configuration (i.e., not included in additionalRACH-ConfigList), see TS 38.214 [19], clause 6.1.3.

	uci-OnPUSCH
Selection between and configuration of dynamic and semi-static beta-offset. For Type 1 UL data transmission without grant, uci-OnPUSCH should be set to semiStatic. The network does not configure this for CG-SDT.

	disableHARQ-RTT-TimerUL
Indicates whether to start the drx-HARQ-RTT-TimerUL after each CG transmissions corresponding to the CG configuration when DRX is configured. See TS 38.321 [3], clause 5.7.


=======================================================NEXT CHANGE=========================================================
6.3.3
UE capability information elements

–
MAC-Parameters
The IE MAC-Parameters is used to convey capabilities related to MAC.

MAC-Parameters information element

-- ASN1START

-- TAG-MAC-PARAMETERS-START

MAC-Parameters ::= SEQUENCE {

    mac-ParametersCommon            MAC-ParametersCommon        OPTIONAL,

    mac-ParametersXDD-Diff          MAC-ParametersXDD-Diff      OPTIONAL
}

MAC-Parameters-v1610 ::= SEQUENCE {

    mac-ParametersFRX-Diff-r16      MAC-ParametersFRX-Diff-r16  OPTIONAL
}

MAC-Parameters-v1700 ::= SEQUENCE {

    mac-ParametersFR2-2-r17         MAC-ParametersFR2-2-r17     OPTIONAL
}

MAC-ParametersCommon ::=    SEQUENCE {

    lcp-Restriction                         ENUMERATED {supported}      OPTIONAL,

    dummy                                   ENUMERATED {supported}      OPTIONAL,

    lch-ToSCellRestriction                  ENUMERATED {supported}      OPTIONAL,

    ...,

    [[

    recommendedBitRate                      ENUMERATED {supported}      OPTIONAL,

    recommendedBitRateQuery                 ENUMERATED {supported}      OPTIONAL
    ]],

    [[

    recommendedBitRateMultiplier-r16         ENUMERATED {supported}     OPTIONAL,

    preEmptiveBSR-r16                        ENUMERATED {supported}     OPTIONAL,

    autonomousTransmission-r16               ENUMERATED {supported}     OPTIONAL,

    lch-PriorityBasedPrioritization-r16      ENUMERATED {supported}     OPTIONAL,

    lch-ToConfiguredGrantMapping-r16         ENUMERATED {supported}     OPTIONAL,

    lch-ToGrantPriorityRestriction-r16       ENUMERATED {supported}     OPTIONAL,

    singlePHR-P-r16                          ENUMERATED {supported}     OPTIONAL,

    ul-LBT-FailureDetectionRecovery-r16      ENUMERATED {supported}     OPTIONAL,

    -- R4 8-1: MPE

    tdd-MPE-P-MPR-Reporting-r16              ENUMERATED {supported}     OPTIONAL,

    lcid-ExtensionIAB-r16                    ENUMERATED {supported}     OPTIONAL
    ]],

    [[

    spCell-BFR-CBRA-r16                      ENUMERATED {supported}     OPTIONAL
    ]],

    [[

    srs-ResourceId-Ext-r16                   ENUMERATED {supported}     OPTIONAL
    ]],

    [[

    enhancedUuDRX-forSidelink-r17            ENUMERATED {supported}     OPTIONAL,

    --27-10: Support of UL MAC CE based MG activation request for PRS measurements

    mg-ActivationRequestPRS-Meas-r17         ENUMERATED {supported}     OPTIONAL,

    --27-11: Support of DL MAC CE based MG activation request for PRS measurements

    mg-ActivationCommPRS-Meas-r17            ENUMERATED {supported}     OPTIONAL,

    intraCG-Prioritization-r17               ENUMERATED {supported}     OPTIONAL,

    jointPrioritizationCG-Retx-Timer-r17     ENUMERATED {supported}     OPTIONAL,

    survivalTime-r17                         ENUMERATED {supported}     OPTIONAL,

    lcg-ExtensionIAB-r17                     ENUMERATED {supported}     OPTIONAL,

    harq-FeedbackDisabled-r17                ENUMERATED {supported}     OPTIONAL,

    uplink-Harq-ModeB-r17                    ENUMERATED {supported}     OPTIONAL,

    sr-TriggeredBy-TA-Report-r17             ENUMERATED {supported}     OPTIONAL,

    extendedDRX-CycleInactive-r17            ENUMERATED {supported}     OPTIONAL,

    simultaneousSR-PUSCH-DiffPUCCH-groups-r17 ENUMERATED {supported}    OPTIONAL,

    lastTransmissionUL-r17                   ENUMERATED {supported}     OPTIONAL
    ]],


[[


disableHARQ-RTT-TimerUL-r18                ENUMERATED {supported}     OPTIONAL

]]
}

MAC-ParametersFRX-Diff-r16 ::=  SEQUENCE {

    directMCG-SCellActivation-r16           ENUMERATED {supported}      OPTIONAL,

    directMCG-SCellActivationResume-r16     ENUMERATED {supported}      OPTIONAL,

    directSCG-SCellActivation-r16           ENUMERATED {supported}      OPTIONAL,

    directSCG-SCellActivationResume-r16     ENUMERATED {supported}      OPTIONAL,

    -- R1 19-1: DRX Adaptation

    drx-Adaptation-r16          SEQUENCE {

        non-SharedSpectrumChAccess-r16      MinTimeGap-r16              OPTIONAL,

        sharedSpectrumChAccess-r16          MinTimeGap-r16              OPTIONAL
    }                                                                   OPTIONAL,

    ...

}

MAC-ParametersFR2-2-r17 ::=  SEQUENCE {

    directMCG-SCellActivation-r17           ENUMERATED {supported}      OPTIONAL,

    directMCG-SCellActivationResume-r17     ENUMERATED {supported}      OPTIONAL,

    directSCG-SCellActivation-r17           ENUMERATED {supported}      OPTIONAL,

    directSCG-SCellActivationResume-r17     ENUMERATED {supported}      OPTIONAL,

    drx-Adaptation-r17       SEQUENCE {

        non-SharedSpectrumChAccess-r17      MinTimeGapFR2-2-r17         OPTIONAL,

        sharedSpectrumChAccess-r17          MinTimeGapFR2-2-r17         OPTIONAL
    }                                                                   OPTIONAL,

    ...

}

MAC-ParametersXDD-Diff ::=  SEQUENCE {

    skipUplinkTxDynamic                     ENUMERATED {supported}     OPTIONAL,

    logicalChannelSR-DelayTimer             ENUMERATED {supported}     OPTIONAL,

    longDRX-Cycle                           ENUMERATED {supported}     OPTIONAL,

    shortDRX-Cycle                          ENUMERATED {supported}     OPTIONAL,

    multipleSR-Configurations               ENUMERATED {supported}     OPTIONAL,

    multipleConfiguredGrants                ENUMERATED {supported}     OPTIONAL,

    ...,

    [[

    secondaryDRX-Group-r16                  ENUMERATED {supported}     OPTIONAL
    ]],

    [[

    enhancedSkipUplinkTxDynamic-r16         ENUMERATED {supported}     OPTIONAL,

    enhancedSkipUplinkTxConfigured-r16      ENUMERATED {supported}     OPTIONAL
    ]]

}

MinTimeGap-r16 ::=    SEQUENCE {

    scs-15kHz-r16                         ENUMERATED {sl1, sl3}        OPTIONAL,

    scs-30kHz-r16                         ENUMERATED {sl1, sl6}        OPTIONAL,

    scs-60kHz-r16                         ENUMERATED {sl1, sl12}       OPTIONAL,

    scs-120kHz-r16                        ENUMERATED {sl2, sl24}       OPTIONAL
}
MinTimeGapFR2-2-r17 ::= SEQUENCE {

    scs-120kHz-r17                        ENUMERATED {sl2, sl24}       OPTIONAL,

    scs-480kHz-r17                        ENUMERATED {sl8, sl96}       OPTIONAL,

    scs-960kHz-r17                        ENUMERATED {sl16, sl192}     OPTIONAL
}

-- TAG-MAC-PARAMETERS-STOP

-- ASN1STOP

=======================================================CHANGE ENDS=========================================================
38.306 v17.3.0

================================= CHANGE STARTS=====================================
4.2.6
MAC parameters

	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	autonomousTransmission-r16

Indicates whether the UE supports autonomous transmission of the MAC PDU generated for a deprioritized configured uplink grant as specified in TS 38.321 [8]. A UE supporting this feature shall also support lch-priorityBasedPrioritization-r16.
	UE
	No
	No
	No

	directMCG-SCellActivation-r16, directMCG-SCellActivation-r17

Indicates whether the UE supports direct NR MCG SCell activation, as specified in TS 38.321 [8], upon SCell addition, upon reconfiguration with sync of the MCG, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes (Incl FR2-2 DIFF)

	directMCG-SCellActivationResume-r16, directMCG-SCellActivationResume-r17

Indicates whether the UE supports direct NR MCG SCell activation, as specified in TS 38.321 [8], upon reception of an RRCResume message, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes (Incl FR2-2 DIFF)

	directSCG-SCellActivation-r16, directSCG-SCellActivation-r17

Indicates whether the UE supports direct NR SCG SCell activation, as specified in TS 38.321 [8], upon SCell addition and upon reconfiguration with sync of the SCG, both performed via an RRCReconfiguration message received via SRB3 or contained in an RRC(Connection)Reconfiguration message received via SRB1, as specified in TS 38.331 [9] and TS 36.331 [17].

A UE indicating support of directSCG-SCellActivation-r16 shall indicate support of EN-DC or support of NGEN-DC as specified in TS 36.331 [17] or support of NR-DC as specified in TS 38.331 [9].
	UE
	No
	No
	Yes (Incl FR2-2 DIFF)

	directSCG-SCellActivationResume-r16, directSCG-SCellActivationResume-r17

Indicates whether the UE supports direct NR SCG SCell activation, as specified in TS 38.321 [8]:
-
upon reception of an RRCReconfiguration included in an RRCConnectionResume message, as specified in TS 38.331 [9] and TS 36.331 [17], if the UE indicates support of EN-DC or NGEN-DC, and support of resumeWithSCG-Config-r16 as specified in TS 36.331 [17],

-
upon reception of an RRCReconfiguration included in an RRCResume message, as specified in TS 38.331 [9], if the UE indicates support of NR-DC and of resumeWithSCG-Config-r16 as specified in TS 38.331 [9].
A UE indicating support of directSCG-SCellActivationResume-r16 shall indicate support of EN-DC or NGEN-DC and support of resumeWithSCG-Config-r16 as specified in TS 36.331 [17] or indicate support of NR-DC and of resumeWithSCG-Config-r16 as specified in TS 38.331 [9].
	UE
	No
	No
	Yes (Incl FR2-2 DIFF)

	drx-Adaptation-r16, drx-Adaptation-r17

Indicates whether the UE supports DRX adaptation comprised of the following functional components:

-
Configured ps-Offset for the detection of DCI format 2_6 with CRC scrambling by ps-RNTI and reported MinTimeGap before the start of drx-onDurationTimer of Long DRX
-
Indication of UE whether or not to start drx-onDurationTimer for the next Long DRX cycle by detection of DCI format 2_6

-
Configured UE wakeup or not when DCI format 2_6 is not detected at all monitoring occasions outside Active Time

-
Configured periodic CSI report apart from L1-RSRP (ps-TransmitOtherPeriodicCSI) when impacted by DCI format 2_6 that drx-onDurationTimer does not start for the next Long DRX cycle

-
Configured periodic L1-RSRP report (ps-TransmitPeriodicL1-RSRP) when impacted by DCI format 2_6 that drx-onDurationTimer does not start for the next Long DRX cycle

The capability signalling includes the minimum time gap between the end of the slot of last DCI format 2_6 monitoring occasion and the beginning of the slot where the UE would start the drx-onDurationTimer of Long DRX for each SCS. The value sl1 indicates 1 slot. The value sl2 indicates 2 slots, and so on. Support of this feature is reported for licensed and unlicensed bands, respectively. When this field is reported, either of sharedSpectrumChAccess-r16 or non-SharedSpectrumChAccess-r16 shall be reported, at least.
	UE
	No
	No
	Yes

(Incl FR2-2 DIFF)

	enhancedSkipUplinkTxConfigured-r16
Indicates whether the UE supports skipping UL transmission for a configured uplink grant only if no data is available for transmission and no UCI is multiplexed on the corresponding PUSCH of the uplink grant as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	enhancedSkipUplinkTxDynamic-r16
Indicates whether the UE supports skipping UL transmission for an uplink grant addressed to a C-RNTI only if no data is available for transmission and no UCI is multiplexed on the corresponding PUSCH of the uplink grant as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	enhancedUuDRX-forSidelink-r17

Indicates whether UE supports sidelink related Uu-DRX mechanisms for PDCCH monitoring. This field is only applicable if the UE supports sl-TransmissionMode1-r16.
	UE
	No
	No
	No

	extendedDRX-CycleInactive-r17

Indicates whether UE supports the extended DRX in RRC_INACTIVE with values of 256, 512 and 1024 radio frames as specified in TS 38.331 [9]. The UE may indicate support for extended DRX in RRC_INACTIVE only if it supports extended DRX in RRC_IDLE.
	UE
	No
	No
	No

	harq-FeedbackDisabled-r17

Indicates whether the UE supports disabled HARQ feedback for downlink transmission. A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	UE
	No
	No
	No

	intraCG-Prioritization-r17
Indicates whether the UE supports the HARQ process ID selection based on LCH priority as specified in TS 38.321 [8]. A UE supporting this feature shall also support jointPrioritizationCG-Retx-Timer-r17.
	UE
	No
	No
	No

	jointPrioritizationCG-Retx-Timer-r17

Indicates whether the UE supports simultaneous configuration of LCH based prioritization and cg-RetransmissionTimer-r16 as specified in TS 38.321 [8]. A UE supporting this feature shall also support lch-priorityBasedPrioritization-r16 and configuredGrantWithReTx-r16.
	UE
	No
	No
	No

	lastTransmissionUL-r17

Indicates whether the UE supports starting the drx-HARQ-RTT-TimerUL after the end of the last transmission within a bundle as specified in TS 38.321 [8].
	UE
	No
	No
	No

	lch-PriorityBasedPrioritization-r16

Indicates whether the UE supports prioritization between overlapping grants and between scheduling request and overlapping grants based on LCH priority as specified in TS 38.321 [8]. 
	UE
	No
	No
	No

	lch-ToConfiguredGrantMapping-r16

Indicates whether the UE supports restricting data transmission from a given LCH to a configured (sub-) set of configured grant configurations (see allowedCG-List-r16 in LogicalChannelConfig in TS 38.331 [9]) as specified in TS 38.321 [8]. 
	UE
	No
	No
	No

	lch-ToGrantPriorityRestriction-r16

Indicates whether the UE supports restricting data transmission from a given LCH to a configured (sub-) set of dynamic grant priority levels (see allowedPHY-PriorityIndex-r16 in LogicalChannelConfig in TS 38.331 [9]) as specified in TS 38.321 [8]. 
	UE
	No
	No
	No

	lch-ToSCellRestriction

Indicates whether the UE supports restricting data transmission from a given LCH to a configured (sub-) set of serving cells (see allowedServingCells in LogicalChannelConfig). A UE supporting pdcp-DuplicationMCG-OrSCG-DRB or pdcp-DuplicationSRB (see PDCP-Config) shall also support lch-ToSCellRestriction.
	UE
	No
	No
	No

	lcp-Restriction

Indicates whether UE supports the selection of logical channels for each UL grant based on RRC configured restriction using RRC parameters allowedSCS-List, maxPUSCH-Duration, and configuredGrantType1Allowed as specified in TS 38.321 [8].
	UE
	No
	No
	No

	logicalChannelSR-DelayTimer

Indicates whether the UE supports the logicalChannelSR-DelayTimer as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	longDRX-Cycle

Indicates whether UE supports long DRX cycle as specified in TS 38.321 [8].
	UE
	Yes
	Yes
	No

	mg-ActivationCommPRS-Meas-r17

Indicates whether UE supports preconfiguration of MGs in RRC signalling for PRS measurements and the use of DL MAC CE from the gNB, as specified in TS 38.321 [8], to activate/deactivate the preconfigured MG for PRS measurements.
	UE
	No
	No
	No

	mg-ActivationRequestPRS-Meas-r17

Indicates whether UE supports preconfiguration of MGs in RRC signalling for PRS measurements and supports the use of UL MAC CE, as specified in TS38.321 [8], to request the activation/deactivation of the preconfigured MG for PRS measurements. The UE can include this field only if the UE supports mg-ActivationCommPRS-Meas-r17.
	UE
	No
	No
	No

	multipleConfiguredGrants

Indicates whether UE supports more than one configured grant configurations (including both Type 1 and Type 2) in a cell group. For each cell, the UE supports at most one configured grant per BWP and the maximum number of configured grant configurations per cell group is 2. If absent, for each configured cell group, the UE only supports one configured grant configuration on one serving cell.
	UE
	No
	Yes
	No

	multipleSR-Configurations

Indicates whether the UE supports 8 SR configurations per PUCCH cell group as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	recommendedBitRate

Indicates whether the UE supports the bit rate recommendation message from the gNB to the UE as specified in TS 38.321 [8].
	UE
	No
	No
	No

	recommendedBitRateMultiplier-r16

Indicates whether the UE supports the bit rate multiplier for recommended bit rate MAC CE as specified in TS 38.321 [8], clause 6.1.3.20. This field is only applicable if the UE supports recommendedBitRate.
	UE
	No
	No
	No

	recommendedBitRateQuery

Indicates whether the UE supports the bit rate recommendation query message from the UE to the gNB as specified in TS 38.321 [8]. This field is only applicable if the UE supports recommendedBitRate.
	UE
	No
	No
	No

	secondaryDRX-Group-r16

Indicates whether UE supports secondary DRX group as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	shortDRX-Cycle

Indicates whether UE supports short DRX cycle as specified in TS 38.321 [8].
	UE
	Yes
	Yes
	No

	simultaneousSR-PUSCH-DiffPUCCH-groups-r17

Indicates whether the UE supports simultaneous transmission of SR and PUSCH in different PUCCH groups as specified in TS 38.321 [8].
	UE
	No
	No
	No

	singlePHR-P-r16

Indicates whether UE supports the P bit in single PHR MAC CE as specified in TS 38.321 [8].
	UE
	No
	No
	No

	skipUplinkTxDynamic

Indicates whether the UE supports skipping of UL transmission for an uplink grant indicated on PDCCH if no data is available for transmission as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	spCell-BFR-CBRA-r16

Indicates whether the UE supports sending BFR MAC CE for SpCell BFR as specified in TS 38.321 [8].
	UE
	No
	No
	No

	srs-ResourceId-Ext-r16

Indicates whether the UE supports the extended 6-bit (Positioning) SRS resource ID in SP Positioning SRS Activation/Deactivation MAC CE, as specified in TS 38.321 [8].
	UE
	No
	No
	No

	sr-TriggeredBy-TA-Report-r17

Indicates whether the UE supports triggering of SR when a TA report is triggered and there are no available UL-SCH resources. A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	UE
	No
	No
	No

	survivalTime-r17
Indicates whether the UE supports services with survival time requirement using configured grant resource and PDCP duplication, as specified in TS 38.321 [8]. A UE supporting this feature shall support pdcp-DuplicationMCG-orSCG-DRB or pdcp-DuplicationSplitDRB. A UE supporting this feature shall also support configuredUL-GrantType1-v1650 or configuredUL-GrantType2-v1650.
	UE
	No
	No
	No

	tdd-MPE-P-MPR-Reporting-r16

Indicates whether the UE supports P-MPR reporting for Maximum Permissible Exposure, as specified in TS38.321 [8].
	UE
	No
	TDD only
	FR2 only

	ul-LBT-FailureDetectionRecovery-r16

Indicates whether the UE supports consistent uplink LBT detection and recovery, as specified in TS 38.321 [8], for cells operating with shared spectrum channel access.

This field applies to all serving cells with which the UE is configured with shared spectrum channel access.
	UE
	No
	No
	No

	uplink-Harq-ModeB-r17

Indicates whether the UE supports HARQ Mode B and the corresponding LCP restrictions for uplink transmission. A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	UE
	No
	No
	No

	disableHARQ-RTT-TimerUL-r18
Indicates whether the UE supports to disable drx-HARQ-RTT-TimerUL for each CG transmissions as specified in 38.321 [8].
	UE
	No
	No
	No


38.321 v17.3.0
================================= NEXT CHANGE =====================================
5.7
Discontinuous Reception (DRX)

The MAC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring activity for the MAC entity's C-RNTI, CI-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, AI-RNTI, SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other clauses of this specification. When in RRC_CONNECTED, if DRX is configured, for all the activated Serving Cells, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this clause; otherwise the MAC entity shall monitor the PDCCH as specified in TS 38.213 [6].

NOTE 1:
Void

RRC controls DRX operation by configuring the following parameters:

-
drx-onDurationTimer: the duration at the beginning of a DRX cycle;

-
drx-SlotOffset: the delay before starting the drx-onDurationTimer;

-
drx-InactivityTimer: the duration after the PDCCH occasion in which a PDCCH indicates a new UL, DL or SL transmission for the MAC entity;

-
drx-RetransmissionTimerDL (per DL HARQ process except for the broadcast process): the maximum duration until a DL retransmission is received;

-
drx-RetransmissionTimerUL (per UL HARQ process): the maximum duration until a grant for UL retransmission is received;

-
drx-LongCycleStartOffset: the Long DRX cycle and drx-StartOffset which defines the subframe where the Long and Short DRX cycle starts;

-
drx-ShortCycle (optional): the Short DRX cycle;

-
drx-ShortCycleTimer (optional): the duration the UE shall follow the Short DRX cycle;

-
drx-HARQ-RTT-TimerDL (per DL HARQ process except for the broadcast process): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;

-
drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity;

-
drx-RetransmissionTimerSL (per SL HARQ process): the maximum duration until a grant for SL retransmission is received;

-
drx-HARQ-RTT-TimerSL (per SL HARQ process): the minimum duration before an SL retransmission grant is expected by the MAC entity;

-
ps-Wakeup (optional): the configuration to start associated drx-onDurationTimer in case DCP is monitored but not detected;

-
ps-TransmitOtherPeriodicCSI (optional): the configuration to report periodic CSI that is not L1-RSRP on PUCCH during the time duration indicated by drx-onDurationTimer in case DCP is configured but associated drx-onDurationTimer is not started;
-
ps-TransmitPeriodicL1-RSRP (optional): the configuration to transmit periodic CSI that is L1-RSRP on PUCCH during the time duration indicated by drx-onDurationTimer in case DCP is configured but associated drx-onDurationTimer is not started;

-
downlinkHARQ-FeedbackDisabled (optional): the configuration to disable HARQ feedback per DL HARQ process;
-
uplinkHARQ-Mode (optional): the configuration to set HARQmodeA or HARQmodeB per UL HARQ process;
-
disableHARQ-RTT-TimerUL (optional): the configuration to disable starting drx-HARQ-RTT-TimerUL for a configured uplink grant.
Serving Cells of a MAC entity may be configured by RRC in two DRX groups with separate DRX parameters. When RRC does not configure a secondary DRX group, there is only one DRX group and all Serving Cells belong to that one DRX group. When two DRX groups are configured, each Serving Cell is uniquely assigned to either of the two groups. The DRX parameters that are separately configured for each DRX group are: drx-onDurationTimer, drx-InactivityTimer. The DRX parameters that are common to the DRX groups are: drx-SlotOffset, drx-RetransmissionTimerDL, drx-RetransmissionTimerUL, drx-LongCycleStartOffset, drx-ShortCycle (optional), drx-ShortCycleTimer (optional), drx-HARQ-RTT-TimerDL, and drx-HARQ-RTT-TimerUL.

When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:

-
drx-onDurationTimer or drx-InactivityTimer configured for the DRX group is running; or

-
drx-RetransmissionTimerDL, drx-RetransmissionTimerUL or drx-RetransmissionTimerSL is running on any Serving Cell in the DRX group; or

-
ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or

-
a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4 or 5.22.1.5). If this Serving Cell is part of a non-terrestrial network, the Active Time is started after the Scheduling Request transmission that is performed when the SR_COUNTER is 0 for all the SR configurations with pending SR(s) plus the UE-gNB RTT; or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a).

The following MAC timers are used for DRX operation in a non-terrestrial network:

-
HARQ-RTT-TimerDL-NTN (per DL HARQ process configured with HARQ feedback enabled): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;

-
HARQ-RTT-TimerUL-NTN (per UL HARQ process configured with HARQModeA): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.

When DRX is not configured and multicast DRX is configured for a G-RNTI or G-CS-RNTI, the MAC entity shall:

1>
monitor the PDCCH as specified in TS 38.213 [6];

1>
if a MAC PDU is received in a configured downlink assignment for unicast; or

1>
if the PDCCH indicates a DL unicast transmission:

2>
stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process.

When DRX is configured, the MAC entity shall:

1>
if a MAC PDU is received in a configured downlink assignment for unicast:
2>
if this Serving Cell is configured with downlinkHARQ-FeedbackDisabled:

3>
if the corresponding HARQ process is configured with HARQ feedback enabled:

4>
set HARQ-RTT-TimerDL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerDL plus the latest available UE-gNB RTT value;

4>
start the HARQ-RTT-TimerDL-NTN for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.

2>
else:
3>
start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.

NOTE 1a:
Void.

NOTE 1b:
Void.
2>
stop the drx-RetransmissionTimerDL for the corresponding HARQ process;

2>
stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process.

1>
if a MAC PDU is transmitted in a configured uplink grant and LBT failure indication is not received from lower layers:

2>
if this Serving Cell is configured with uplinkHARQ-Mode:

3>
if the corresponding HARQ process is configured as HARQModeA:

4>
set HARQ-RTT-TimerUL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerUL plus the latest available UE-gNB RTT value;

4>
if drx-LastTransmissionUL is configured:

5>
start the HARQ-RTT-TimerUL-NTN for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.

4>
else:

5>
start the HARQ-RTT-TimerUL-NTN for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.

2>
else:
3>
if disableHARQ-RTT-TimerUL is not configured for the configured uplink grant:
4>
if drx-LastTransmissionUL is configured:

5>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.

4>
else:

5>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.

2>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process at the first transmission (within a bundle) of the corresponding PUSCH transmission.

1>
if a MAC PDU is transmitted in a configured sidelink grant:

2>
if the PUCCH resource is configured:

3>
start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process in the first symbol after the end of the corresponding PUCCH transmission carrying the SL HARQ feedback; or

3>
start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process in the first symbol after the end of the corresponding PUCCH resource for the SL HARQ feedback when the PUCCH is not transmitted;

3>
stop the drx-RetransmissionTimerSL for the corresponding HARQ process.

2>
else:

3>
start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process at the first symbol after the end of the corresponding PSSCH transmission;

3>
stop the drx-RetransmissionTimerSL for the corresponding HARQ process.

1>
if a drx-HARQ-RTT-TimerDL expires:

2>
if the data of the corresponding HARQ process was not successfully decoded:

3>
start the drx-RetransmissionTimerDL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerDL.

1>
if a HARQ-RTT-TimerDL-NTN expires:

2>
if the data of the corresponding HARQ process was not successfully decoded:

3>
start the drx-RetransmissionTimerDL for the corresponding HARQ process in the first symbol after the expiry of HARQ-RTT-TimerDL-NTN.

1>
if a drx-HARQ-RTT-TimerUL expires:

2>
start the drx-RetransmissionTimerUL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerUL.

1>
if a HARQ-RTT-TimerUL-NTN expires:

2>
start the drx-RetransmissionTimerUL for the corresponding HARQ process in the first symbol after the expiry of HARQ-RTT-TimerUL-NTN.

1>
if a drx-HARQ-RTT-TimerSL expires:

2>
if a HARQ NACK feedback for the corresponding HARQ process is transmitted on PUCCH; or

2>
if a HARQ NACK feedback for the corresponding HARQ process is generated but not transmitted on PUCCH; or

2>
if the PUCCH resource is not configured for the SL grant:

3>
start the drx-RetransmissionTimerSL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerSL.

NOTE 1c:
The UE handles the drx-RetransmissionTimerSL operation when sl-PUCCH-Config is configured by RRC but PUCCH resource is not scheduled same as when sl-PUCCH-Config is not configured.
1>
if a DRX Command MAC CE indicated by PDCCH addressed to C-RNTI or CS-RNTI, or by a configured downlink assignment for unicast transmission or a Long DRX Command MAC CE is received:

2>
stop drx-onDurationTimer for each DRX group;

2>
stop drx-InactivityTimer for each DRX group.

1>
if drx-InactivityTimer for a DRX group expires:

2>
if the Short DRX cycle is configured:

3>
start or restart drx-ShortCycleTimer for this DRX group in the first symbol after the expiry of drx-InactivityTimer;

3>
use the Short DRX cycle for this DRX group.

2>
else:

3>
use the Long DRX cycle for this DRX group.

1>
if a DRX Command MAC CE indicated by PDCCH addressed to C-RNTI or CS-RNTI, or by a configured downlink assignment for unicast transmission is received:

2>
if the Short DRX cycle is configured:

3>
start or restart drx-ShortCycleTimer for each DRX group in the first symbol after the end of DRX Command MAC CE reception;

3>
use the Short DRX cycle for each DRX group.

2>
else:

3>
use the Long DRX cycle for each DRX group.

1>
if drx-ShortCycleTimer for a DRX group expires:

2>
use the Long DRX cycle for this DRX group.

1>
if a Long DRX Command MAC CE is received:

2>
stop drx-ShortCycleTimer for each DRX group;

2>
use the Long DRX cycle for each DRX group.

1>
if the Short DRX cycle is used for a DRX group, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle):

2>
start drx-onDurationTimer for this DRX group after drx-SlotOffset from the beginning of the subframe.
1>
if the Long DRX cycle is used for a DRX group, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:

2>
if DCP monitoring is configured for the active DL BWP as specified in TS 38.213 [6], clause 10.3:

3>
if DCP indication associated with the current DRX cycle received from lower layer indicated to start drx-onDurationTimer, as specified in TS 38.213 [6]; or

3>
if all DCP occasion(s) in time domain, as specified in TS 38.213 [6], associated with the current DRX cycle occurred in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to start of the last DCP occasion, or during a measurement gap, or when the MAC entity monitors for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell identified by the C-RNTI while the ra-ResponseWindow is running (as specified in clause 5.1.4); or

3>
if ps-Wakeup is configured with value true and DCP indication associated with the current DRX cycle has not been received from lower layers:

4>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

2>
else:
3>
start drx-onDurationTimer for this DRX group after drx-SlotOffset from the beginning of the subframe.

NOTE 2:
In case of unaligned SFN across carriers in a cell group, the SFN of the SpCell is used to calculate the DRX duration.

1>
if a DRX group is in Active Time:

2>
monitor the PDCCH on the Serving Cells in this DRX group as specified in TS 38.213 [6];

2>
if the PDCCH indicates a DL transmission; or
2>
if the PDCCH indicates a one-shot HARQ feedback as specified in clause 9.1.4 of TS 38.213 [6]; or

2>
if the PDCCH indicates a retransmission of HARQ feedback as specified in clause 9.1.5 of TS 38.213 [6]:
3>
if this Serving Cell is configured with downlinkHARQ-FeedbackDisabled:

4>
if the corresponding HARQ process is configured with HARQ feedback enabled:

5>
set HARQ-RTT-TimerDL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerDL plus the latest available UE-gNB RTT value;

5>
start the HARQ-RTT-TimerDL-NTN for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.

3>
else:

4>
start or restart the drx-HARQ-RTT-TimerDL for the corresponding HARQ process(es) whose HARQ feedback is reported in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.

NOTE 3:
When HARQ feedback is postponed by PDSCH-to-HARQ_feedback timing indicating an inapplicable k1 value, as specified in TS 38.213 [6], the corresponding transmission opportunity to send the DL HARQ feedback is indicated in a later PDCCH requesting the HARQ-ACK feedback.

3>
stop the drx-RetransmissionTimerDL for the corresponding HARQ process(es) whose HARQ feedback is reported;

3>
stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process;
3>
if the PDSCH-to-HARQ_feedback timing indicate an inapplicable k1 value as specified in TS 38.213 [6]:

4>
start the drx-RetransmissionTimerDL in the first symbol after the (end of the last) PDSCH transmission (within a bundle) for the corresponding HARQ process.

2>
if the PDCCH indicates a UL transmission:

3>
if this Serving Cell is configured with uplinkHARQ-Mode:

4>
if the corresponding HARQ process is configured as HARQModeA:

5>
set HARQ-RTT-TimerUL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerUL plus the latest available UE-gNB RTT value;

5>
if drx-LastTransmissionUL is configured:
6>
start the HARQ-RTT-TimerUL-NTN for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.

5>
else:
6>
start the HARQ-RTT-TimerUL-NTN for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.

3>
else:
4>
if drx-LastTransmissionUL is configured:

5>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.
4>
else:

5>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.

3>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process.

2>
if the PDCCH indicates an SL transmission:

3>
if the PUCCH resource is configured:
4>
start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process in the first symbol after the end of the corresponding PUCCH transmission carrying the SL HARQ feedback; or

4>
start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process in the first symbol after the end of the corresponding PUCCH resource for the SL HARQ feedback when the PUCCH is not transmitted;

4>
stop the drx-RetransmissionTimerSL for the corresponding HARQ process.

3>
else:

4>
start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process at the first symbol after end of PDCCH occasion;

4>
stop the drx-RetransmissionTimerSL for the corresponding HARQ process.

2>
if the PDCCH indicates a new transmission (DL, UL or SL) on a Serving Cell in this DRX group:

3>
start or restart drx-InactivityTimer for this DRX group in the first symbol after the end of the PDCCH reception.

NOTE 3a:
A PDCCH indicating activation of SPS, configured grant type 2, or configured sidelink grant of configured grant Type 2 is considered to indicate a new transmission.

NOTE 3b:
If the PDCCH reception includes two PDCCH candidates from corresponding search spaces, as described in clause 10.1 in 38.213, start or restart drx-InactivityTimer for this DRX group in the first symbol after the end of the PDCCH candidate that ends later in time.

2>
if a HARQ process receives downlink feedback information and acknowledgement is indicated:

3>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process.

1>
if DCP monitoring is configured for the active DL BWP as specified in TS 38.213 [6], clause 10.3; and

1>
if the current symbol n occurs within drx-onDurationTimer duration; and

1>
if drx-onDurationTimer associated with the current DRX cycle is not started as specified in this clause:

2>
if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause; and

2>
if allowCSI-SRS-Tx-MulticastDRX-Active is not configured or, if all multicast DRXes would not be in Active Time considering multicast assignments/DRX Command MAC CE for MBS multicast received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in Clause 5.7b and all multicast sessions are configured with multicast DRX:

3>
not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7];

3>
not report semi-persistent CSI configured on PUSCH;

3>
if ps-TransmitPeriodicL1-RSRP is not configured with value true:

4>
not report periodic CSI that is L1-RSRP on PUCCH.

3>
if ps-TransmitOtherPeriodicCSI is not configured with value true:

4>
not report periodic CSI that is not L1-RSRP on PUCCH.

1>
else:

2>
in current symbol n, if a DRX group would not be in Active Time considering grants/assignments scheduled on Serving Cell(s) in this DRX group and DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause; and

2>
if allowCSI-SRS-Tx-MulticastDRX-Active is not configured or, in current symbol n, if all multicast DRXes corresponding to the DRX group would not be in Active Time considering multicast assignments/DRX Command MAC CE for MBS multicast received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in Clause 5.7b and all multicast sessions corresponding to the DRX group are configured with multicast DRX:

3>
not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7] in this DRX group;

3>
not report CSI on PUCCH and semi-persistent CSI configured on PUSCH in this DRX group.

2>
if CSI masking (csi-Mask) is setup by upper layers:

3>
in current symbol n, if drx-onDurationTimer of a DRX group would not be running considering grants/assignments scheduled on Serving Cell(s) in this DRX group and DRX Command MAC CE/Long DRX Command MAC CE received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause; and

3>
if allowCSI-SRS-Tx-MulticastDRX-Active is not configured or, in current symbol n, if drx-onDurationTimerPTM(s) of all multicast DRXes corresponding to the DRX group would not be running considering DRX Command MAC CE for MBS multicast received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in Clause 5.7b and all multicast sessions corresponding to the DRX group are configured with multicast DRX:
4>
not report CSI on PUCCH in this DRX group.
NOTE 4:
If a UE multiplexes a CSI configured on PUCCH with other overlapping UCI(s) according to the procedure specified in TS 38.213 [6] clause 9.2.5 and this CSI multiplexed with other UCI(s) would be reported on a PUCCH resource either outside DRX Active Time of the DRX group in which this PUCCH is configured or outside the on-duration period of the DRX group in which this PUCCH is configured if CSI masking is setup by upper layers, it is up to UE implementation whether to report this CSI multiplexed with other UCI(s).

Regardless of whether the MAC entity is monitoring PDCCH or not on the Serving Cells in a DRX group, the MAC entity transmits HARQ feedback, aperiodic CSI on PUSCH, and aperiodic SRS defined in TS 38.214 [7] on the Serving Cells in the DRX group when such is expected.
The MAC entity needs not to monitor the PDCCH if it is not a complete PDCCH occasion (e.g. the Active Time starts or ends in the middle of a PDCCH occasion).

=============================CHAGNE ENDS===========================================
