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Introduction
In the RAN1#116b, the following agreements on enabling TX/RX for XR during RRM measurements were achieved:
	Agreement:
For solutions based on triggering/enabling by network signaling to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements consider the following alternatives or combinations for further down-selection:
· Alt. 1: Dynamic indication to enable Tx/Rx in particular gap(s)/restriction(s) that are caused by RRM measurements. 
· FFS: Alt 1-1: Explicit indication by DCI to skip a particular gap(s)/restriction(s); 
· FFS: Alt 1-2: Explicit indication by DCI to indicate a time window where to skip a particular gap(s)/restriction(s);
· FFS: Alt 1-3: Implicit indication by DCI scheduling a transmission/reception overlapping with a gap(s)/restriction(s) to skip the gap(s)/restriction(s);
· FFS: DCI format, DCI content, DCI bit-field size;
· FFS: Whether indication is for one or more occasions;
· FFS: How to consider time offset between the end of received dynamic indication and start of gap(s)/restriction(s) occasion that is going to be skipped.
· Alt. 2: Semi-persistent solution to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. 
· FFS: Alt 2-1: gNB sends a skipping activation command, UE will skip gaps/restrictions until de-activation command is received.
· FFS: Alt 2-1a: gNB sends an activation command to enable pre-configured gap(s)/restriction(s), UE will skip gap(s)/restriction(s) after de-activation command is received.
· FFS: Alt 2-2: RRM measurement adaptation is applied to all MG configurations/scheduling restrictions due to all SMTC configurations, or is applied to selected MG configuration(s) and/or scheduling restrictions due to selected SMTC configuration(s) and is conducted in a time-window, and time-windows are derived from a semi-persistent configuration activation for their periodicity, offset and duration.
· FFS: Alt 2-3: Activate/de-activate one or more of pre-configured pattern(s) via MAC-CE to indicate occasions where Tx/Rx is prioritized over gap(s)/restriction(s);
· FFS: Details of activation/deactivation MAC-CE command 
· FFS: How to consider time offset between activation/deactivation command and start of gap(s)/restriction(s) occasion that is going to be skipped.
· Alt. 3: Semi-static solution to enable TX/RX in gaps/restrictions that are caused by RRM measurements.
· FFS: Alt 3-1: Configure a pattern(s) via RRC to indicate occasions where to skip gaps/restrictions;
· FFS: Details of pattern
· FFS: Alt 3-2: Gaps/restrictions skipping is applied to all MG configurations/scheduling restrictions due to all SMTC configurations / RRM measurements, or is applied to selected MG configuration(s) and/or scheduling restrictions due to selected SMTC configuration(s) / RRM measurement(s) and is conducted in a time-window, and time-windows are derived from a semi-static configuration for their periodicity, offset and duration.
· FFS: Alt 3-3: Gaps/restrictions that are caused by RRM measurements are skipped if collided with particular semi-statically pre-configured Tx/Rx occasions.
· FFS: Alt. 3-4: Gaps/restrictions that are caused by RRM measurements are skipped based on semi-statically configured priority information for particular semi-statically pre-configured Tx/Rx and/or particular gaps/restrictions.

Agreement
Confirm the working assumption from RAN1 #116 with updates:
· RAN1 aims to develop/identify solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements agnostic in RAN1 normative work to types of gaps/restrictions that are caused by RRM measurements.
· It is up to RAN4 to discuss which type of gaps/restrictions caused by RRM measurements can be cancelled/skipped
· Note: UE features related to the developed solution(s) is a separate discussion

Agreement:
RAN1 continues to discuss and decide whether or not to introduce new UE assistance information for solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. At least the following UE assistance information is considered for further study:
· FFS: UE assistance information related to measurement occasions:
· FFS: The number of needed measurement gaps/SMTC with restrictions within a time period; 
· FFS: The maximum number or ratio of MGs/SMTC with restrictions that can be skipped within a time period;
· FFS: The number of required SSBs within a time period;
· FFS: The number of consecutive RRM measurements that can be skipped;
· FFS: The maximum interval between two consecutively reserved gap/restriction occasions for RRM measurements;
· FFS: The patterns of gap(s)/restriction(s) where skipping is feasible or acceptable;  
· FFS: UE assistance information related to channel conditions:
· FFS: RSRP is below/above search threshold (s-MeasureConfig);
· FFS: UE assistance information related to traffic:
· FFS: PSI (PDU set importance);
· FFS: UE assistance information related to UE mobility:
· FFS: L3 parameters related to mobility, e.g., static or not
· Companies are encouraged to provide additional details (e.g. how often the UE assistance info is provided, timing, applicable scenarios, performance gains, etc) on their preferred scheme.
· Note: From specification point of view, there is no mandated gNB behavior in response to any of the UE assistance information. 
· RAN1 to make decision, from RAN1 perspective, in RAN1#117 on the support of UE assistance information.




In this contribution, we provide our views on solutions to enable TX/RX for XR during RRM measurements.   
Discussion
As shown in Fig.1, if the delay budget of XR data (e.g., a PDU set) will be exhausted in a measurement gap (MG), e.g., a discard timer for a SDU belongs to the PDU set may about to expire within the MG, and the remaining data of the PDU set cannot be successfully transmitted before the start of the MG, the PDU set may have to be discarded if scheduling in the MG is not allowed, as per existing NR spec. In some condition, this may cause considerable resource waste due to the entire PDU set (even the already transmitted data) will be discarded. Therefore, it is beneficial to allow scheduling in the MG. If gNB determines the measurement in the MG is not critical, e.g., the quality of serving cell is still good, it may indicate UE to skip the MG and perform PDCCH monitoring and CG/SPS transmission/reception in the MG.


Fig.1 an example of PDU set discarding in a MG
In RAN1#116b, three alternatives for gaps/restrictions skipping were agreed for further down-selection. In our view, dynamic indication can provide full flexibility for network to control the skipping of MGs/restrictions, network can always indicate MG/restriction skipping by DCI when conditions are met, e.g., discard timer is about to expire and the measurement is not urgent. On the other hand, the semi-persistent indication may need the network to predict the start time and the duration of MG/restriction skipping, in some condition, due to the unpredictable jitter and packet size of XR traffic, the MG/restriction which is configured to be skipped may not be actually needed for TX/RX, this will cause unnecessary negative impact on the measurement.
Proposal 1: for solutions based on triggering/enabling by network signaling to enable Tx/Rx in gaps/restrictions, support Alt 1, i.e., dynamic indication.
1.1 Dynamic indication of MG skipping
In general, DCI and/or MAC-CE can be considered for dynamic indication of MG skipping, and both the implicit or explicit method can be considered.
(a) Implicit indication 
Fig. 2 gives an example of implicit indication of MG skipping, if UE has received a scheduling DCI before the start of a MG, and the time domain resources indicated in the DCI are overlapped with the MG, UE may determine to skip the measurement gap, i.e., do not perform measurement in the MG and perform transmission/reception which are scheduled or configured in the MG. Otherwise, if UE has not received a DCI which indicates time domain resources of a transmission overlapped with the MG, UE may determine the MG is an valid MG, i.e., perform measurement in the MG and do not transmit/receive transmissions which are not allowed in the MG.
The benefit of this implicit indication method is that no new DCI or new DCI field will be introduced. However, it is not quite flexible since gNB has to transmit a DCI before the start of MG and schedule resources overlapped with the MG, this actually imposes an additional constraint on the scheduling algorithms.


Fig.2 an example of implicit indication of MG skipping
(b) Explicit indication 
On the other hand, explicit MG skipping indication can also be considered. A new MG skipping indication field can be introduced in a DCI format or a MAC-CE. If such a DCI or a MAC-CE is detected, UE may determine whether one or more MGs should be skipped based on the MG skipping indication field. 
As an example, the MG skipping indication field may be a 1 bit indication. If the field is equal to “1”, UE may determine the next MG is skipped or the following multiple MGs will be skipped. Otherwise, if UE does not detect the DCI or the MAC-CE, or the MG skipping indication field is equal to “0”, UE may determine the following one or more MGs should not be skipped. Alternatively, the MG skipping indication field may be a multi-bit indication, e.g., it can be a bitmap to indicate whether the following several MGs should be skipped or not; or it can indicate the number of consecutive skipped MGs or a time duration in which the MGs should be skipped. 


Fig.3 an example of explicit indication of MG skipping

Proposal 2: For dynamic indication of gaps/restrictions skipping, support both the implicit indication (i.e., Alt 1-3) and explicit indication (Alt 1-1 or Alt-1-2). For the explicit indication, indication of multiple MGs/restrictions should be supported for better flexibility.

Conclusion
In this contribution, we discuss the issues of enabling TX/RX for XR during RRM measurement gaps, and the following proposals are made:
Proposal 1: for solutions based on triggering/enabling by network signaling to enable Tx/Rx in gaps/restrictions, support Alt 1, i.e., dynamic indication.
Proposal 2: For dynamic indication of gaps/restrictions skipping, support both the implicit indication (i.e., Alt 1-3) and explicit indication (Alt 1-1 or Alt-1-2). For the explicit indication, indication of multiple MGs/restrictions should be supported for better flexibility.
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