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Introduction
In the RAN1 #116 meeting, enabling TX/RX for XR during RRM measurements in XR Enhancements for NR was discussed. Some agreements were made as below [1]:
	Agreement
Consider at least solutions based on triggering/enabling by network signaling to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements.
· FFS: Other types of solutions.
· Whether or not/how to account for any UE assistance information/indication in addition to other information available at the network
Proposal 2.3-1:
From RAN1 perspective, when an occasion(s) of gaps/restrictions that are caused by RRM measurements are cancelled/skipped fully, UE is assumed to receive/transmit in the gaps/restrictions that are caused by RRM measurements as it would without any (measurement etc. related) gaps/restrictions that are caused by RRM measurements.
· FFS: Whether or not/How to support of the case where an occasion(s) of gap/restrictions that are caused by RRM measurements are cancelled/skipped partially


This contribution focuses on further discussion on enabling TX/RX for XR during RRM measurements.
Discussion
[bookmark: _Ref162881455]Network-controlled solution(s)
During the RAN1#116 meeting, companies agreed to “consider at least solutions based on triggering/enabling by network signaling to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements”.
[bookmark: _Hlk162786823]We consider that the network is in a better position to decide whether data should be sent/received over a MG occasion assigned to a UE. The reason for this is that the network has a better knowledge of the radio conditions and of the requirements for all the UEs in the network. Moreover, it is the network responsibility to ensure that measurements are performed regularly and with sufficient accuracy in order to not have any detrimental impact on procedures such as mobility or link adaptation.
Proposal 1:	Support network-controlled operation(s) to ensure optimal data transmission and reception over MG occasions.
[bookmark: _Hlk162871860]During the last RAN1#116 meeting, companies discussed possible network-controlled solutions using signalling to enable data transmission/reception over a MG occasion assigned to a UE. In our view, MGs are assumed to be enabled by default, as proposed in [2], and a combination of (i): semi-persistent/semi-static signalling, and (ii): dynamic signalling can be used to deactivate/reactivate a MG occasion. Thus, we propose 2 alternatives:
· The network can deactivate semi-persistently MG occasions by applying MAC-CE signalling until a new RRC reconfiguration configures a new MG configuration, with possibly different MG length and /or periodicity,
· The network can deactivate semi-statically the MG occasions indicated by a bitmask, hence allowing an aperiodic pattern of valid MG occasions that does not completely, or even partially, overlap with the XR data transmission.
[bookmark: _Hlk162881588]Additionally, dynamic signalling can be applied, e.g., to quickly deactivate an upcoming MG occasion when the channel conditions suddenly improve. For that purpose, either DCI or MAC-CE signalling can be considered: it is well known that DCI signalling can provide lower latency and higher flexibility, whereas MAC-CE signalling can be more reliable.
[bookmark: _Hlk162894340]Proposal 2:	Support semi-persistent/semi-static solution as the baseline solution in order to enable data transmission and reception in MG occasions. Dynamic signalling is used to overrule the baseline solution in some cases to allow timely response to rapidly changing conditions.
Proposal 3:	DCI-based dynamic signalling is preferrable to MAC-CE due to its lower latency and greater flexibility.
Rule-based solution
As an alternative to the network-based solution described in Section 2.1, prioritizing the XR traffic over MG occasions could be considered to ensure that the XR traffic is not even interrupted by start of a MG. In the downlink, the XR data transmission continues until all the available data has been transmitted. The UE can consider the MG to be available for measurements if the two following conditions are fulfilled:
· No new data is received during a certain amount of time (to be specified),
· The remaining MG duration is larger than the smallest configurable MG duration (i.e., 5 ms).
The latter condition should ensure that sufficient time is effectively allocated to perform accurate measurements. The decision to prioritize the XR traffic over MG occasions can be based on UE assistance information, described in Section 2.3.
[bookmark: _Hlk162898895]Proposal 4:	Support the prioritization of the XR traffic over MG occasions to enable data transmission and reception in MGs caused by RRM measurements. If available, UE assistance information may be considered for the prioritization.
Partial skipping of measurement gaps
In certain cases, a MG occasion can interrupt the ongoing XR traffic if it cannot be delayed until after the MG occasion for latency reasons or because there is only a small amount of data remains to be transmitted or received. During RAN1#116, it was proposed that a MG occasion can be partially cancelled: the first part of the MG can be used to continue the XR data transmission or reception while the remaining part of the MG can be used to perform measurements.
Observation 1:	Partially cancelling MGs may be performed more easily by prioritizing XR traffic via potential MGs than by signalling.
Proposal 5:	Performing RRM measurements during the remaining part of a partially cancelled MG is possible only if the remaining duration is larger than the smallest configurable MG duration (i.e., 5 ms).
[bookmark: _Ref162894885]UE assistance information
To enable network-controlled solutions to allow data transmission and reception during a MG occasion caused by RRM measurements, the network should receive timely information about measurements and data scheduling. For that purpose, the UE may report information related to the channel conditions, e.g., based on CSI reports and/or on measurements (RSRP, RSRQ, SINR) from configured measurement objects associated with previous MG occasions. For good channel conditions with the current serving cell (i.e., when the UE’s measurements on the current serving cell are greater than a certain threshold), MGs may not be needed for performing measurements on non-serving cells and MGs may be skipped temporarily to instead enable data traffic transmission/reception. In addition to these criteria, information on the downlink data traffic (e.g., how much needs to be transmitted, how urgent it is, etc.) can be made available to the network by the core network. Conversely, the UE can indicate similar information about the uplink data traffic by means of, e.g., BSR, DSR, SR, or UTO-UCI. For example, if the amount of data to be transmitted reported in the BSR (resp. the delay reported in the DSR) is greater than a threshold, then the UE may prioritize the transmission of uplink data over MGs.
Proposal 6:	The assistance information provided by the UE to the network can be related to channel conditions (e.g., RSRP, RSRQ, SINR) and/or traffic conditions (e.g., in the uplink BSR, DSR, SR, or UTO-UCI).
Timeline
Dynamic signalling was proposed in Section 2.1 to deactivate/reactivate a MG occasion on-the-fly. In our view, when the UE receives it, the signalling should concern only the upcoming MG occasion and no other one. An adequate timeline should therefore be adopted, e.g.,
· [bookmark: _Hlk162894415]For DCI-based signalling, the DCI processing time is the minimum time interval between the end of the PDCCH containing the scheduling DCI and the start of the MG occasion. An additional margin may also be considered to account for jitter,
· For MAC-CE-based signalling, the usual MAC-CE applicability time (i.e., 3 ms) is the minimum time gap between the time when the MAC-CE is acknowledged and the start of the MG occasion.
Proposal 7: 	Dynamic signalling should concern only the upcoming MG occasion.
Proposal 8: 	DCI-based signalling to enable data transmission and reception in MGs is sent T ms before the start of the MG occasion.
T = TDCI + X, where TDCI is the DCI processing time, and X a buffer to account for the jitter, whose value is to be specified.
Interaction with DRX
When a UE is configured with C-DRX, MGs can overlap with a DRX active time (long or short) during which XR data are being transmitted. In case the DRX inactivity timer expires during a MG, the UE will enter the inactive state for the remainder of the DRX cycle. As a result, the delivery of the XR traffic is further delayed until the start of the next DRX cycle, such that the QoS requirements may not be satisfied and the PDUs delivered outside the PDB to be discarded.
Another case occurs because any dynamic signalling for adapting MGs cannot be received outside of the C-DRX active period or when the DRX timers expire. Since the UE does not monitor the PDCCH during the non-active C-DRX period, the UE will behave as if it had not received the associated signalling (i.e., still skipping the MG occasion if the signalling indicated its activation, or still performing the measurements if the signalling indicated its deactivation). The associated MG occasion can either partly overlap the C-DRX non-active period or it can occur later. Hence, the UE will delay the transmission (resp. reception) of any uplink (resp. downlink) data until after the end of the MG occasion.
To address these issues, the UE assistance information can be used to inform the network of the UE’s C-DRX parameters [3, Section 5.7.4.1]. With this information being available, the network can avoid sending any dynamic signalling of MG (de)activation when the UE may be in a C-DRX non-active period.
Proposal 9:	The UE’s C-DRX parameters contained in the UE assistance information is used at the network side to avoid any dynamic signalling of MG (de)activation when the UE may be in a C-DRX non-active period.
Summary
In this contribution, we discussed some enhancements to enable transmission/reception for XR during RRM measurements. The following lists the observations and proposals made in the contribution:
Proposal 1:	Support network-controlled operation(s) to ensure optimal data transmission and reception over MG occasions.
Proposal 2:	Support semi-persistent/semi-static solution as the baseline solution in order to enable data transmission and reception in MG occasions. Dynamic signalling is used to overrule the baseline solution in some cases to allow timely response to rapidly changing conditions.
Proposal 3:	DCI-based dynamic signalling is preferrable to MAC-CE due to its lower latency and greater flexibility.
Proposal 4:	Support the prioritization of the XR traffic over MG occasions to enable data transmission and reception in MGs caused by RRM measurements. If available, UE assistance information may be considered for the prioritization.
Observation 1:	Partially cancelling MGs may be performed more easily by prioritizing XR traffic via potential MGs than by signalling.
Proposal 5:	Performing RRM measurements during the remaining part of a partially cancelled MG is possible only if the remaining duration is larger than the smallest configurable MG duration (i.e., 5 ms).
Proposal 6:	The assistance information provided by the UE to the network can be related to channel conditions (e.g., RSRP, RSRQ, SINR) and/or traffic conditions (e.g., in the uplink BSR, DSR, SR, or UTO-UCI).
Proposal 7: 	Dynamic signalling should concern only the upcoming MG occasion.
Proposal 8: 	DCI-based signalling to enable data transmission and reception in MGs is sent T ms before the start of the MG occasion.
T = TDCI + X, where TDCI is the DCI processing time, and X a buffer to account for the jitter, whose value is to be specified.
Proposal 9:	The UE’s C-DRX parameters contained in the UE assistance information is used at the network side to avoid any dynamic signalling of MG (de)activation when the UE may be in a C-DRX non-active period.References
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