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1. Introduction
The following remaining issues have been identified by the rapporteur:
Issue 1-1: Configuration of cell DTX/DRX per serving cell vs per MAC entity.
Issue 1-2: Explicit vs implicit activation based on RRC and relation to L1 activation (how UE derives NW L1 capability and is there a need of explicit RRC indication that the NW will use L1).
Issue 1-3: Is deactivation by RRC performed only by de-configuration, or should we have an explicit RRC deactivation without de-configuration option (to later activate the same configuration by RRC).
Issue 1-4: Is the stage 3 alignment description needed.
Issue 1-5: Whether the start offset (and slot offset) configuration should be the same for cell DTX and cell DRX.
Issue 1-6: Whether standalone cell DRX is needed.
Issue 1-7: Whether the fields in cellDTX-config should be optional or mandatory.
Issue 1-8: Consider a simplification of cell DTX/DRX RRC configuration IE once issues 1-5, 1-6 and 1-7 are resolved.
Issue 1-9: Whether to capture in RRC that the focus was on the case where cell DTX in RRC can only be configured when C-DRX is configured.
Issue 1-10: Whether we specify impact to the dual C-DRX case (SCell with different onDuration/inactivity timers).
Issue 1-11: Whether multiple configurations of cell DTX or DRX will be supported.
Issue 1-12: Whether to change cellBarredNES to a single ENUM value.
In this paper, we give some analysis on the above issues and share our preference.
2. [bookmark: _Toc12718547]Discussion
· Issue 1-1: Configuration of cell DTX/DRX per serving cell vs per MAC entity.
As discussed last meeting, we understand the cell DTX/DRX would be configured and activated considering the load and active UEs in each cell and the situation varies in different cells.
Also, the cell DTX/DRX functionality controls the reception of PDCCH and SPS, and the transmission of SR and CG. And the resource configuration of SPS, SR and CG is per cell. If the cell DTX/DRX is per MAC entity, it is hard for gNB to coordinate those resource in each Scell and Pcell. 
Thus, we prefer to have the cell DTX/DRX configuration per serving cell.
Proposal 1: Configuration of cell DTX/DRX should be per serving cell.
· Issue 1-2: Explicit vs implicit activation based on RRC and relation to L1 activation (how UE derives NW L1 capability and is there a need of explicit RRC indication that the NW will use L1).
The following agreement has been reached in RAN1 on the L1 activation:
---------------------------------------------
Agreement
· An information block field of DCI format 2_X is variable size either 1 or 2 bits.
· Higher layer signaling configures whether the activation/deactivation of cell DTX and/or cell DRX is indicated in DCI format 2_X for a serving cell.
· If both cell DTX and cell DRX are configured for a serving cell, 
· 1st bit corresponds to activation/deactivation of cell DTX configuration, and
· 2nd bit corresponds to activation/deactivation of cell DRX configuration, 
· Otherwise, the 1 bit corresponds to the configured cell DTX or cell DRX configuration.
· Note: this does not imply there may be separate higher layer signaling to enable L1 signaling based activation/deactivation for a cell DTX and/or cell DRX configuration. Signaling design is up to RAN2.
---------------------------------------------
With the above, our understanding on the L1 activation and deactivation is as follows:
[image: ]
Figure 1. Understanding of L1 activation and deactivation
Regarding the use of higher layer configuration and L1 activation and deactivation, we understand the following options can be considered:
· Option 1: cell DTX/DRX is activated upon configuration and the L1 signaling is mainly used to deactivate and activate later on


Figure 2. Cell DRX/DTX configuration/de-configuration and activation/deactivation for option 1

· Option 2: Cell DTX/DRX can only be activated by L1 signaling


Figure 3. Cell DRX/DTX configuration/de-configuration and activation/deactivation for option 2
In our understanding, there is not much difference between option 1 and 2 but we slightly prefer option 1, for which network would only configure cell DTX/DRX when needed and would not have such configuration in advance as implied by option 2. 
If we go for option 1, there is no need to indicate to UE that the L1 will be used as UE would follow the L1 activation/deactivation upon reception.
Proposal 2a: cell DTX/DRX is activated upon RRC configuration and the L1 signaling is used to deactivate and activate later on.
Proposal 2b: No need to indicate to UE that the L1 will be used. UE would follow the L1 activation and deactivation upon reception.
· Issue 1-3: Is deactivation by RRC performed only by de-configuration, or should we have an explicit RRC deactivation without de-configuration option (to later activate the same configuration by RRC).
If we go for option 1 as we proposed in P2a and P2b, there is no need to introduce explicit RRC deactivation since the L1 deactivation can be used as shown below to reach the same goal.


Figure 4. Activation and deactivation via L1 signaling
Thus, we understand there is no need to support explicit RRC deactivation without de-configuration.
Proposal 3: No need to support RRC deactivation without de-configuration.
· Issue 1-4: Is the stage 3 alignment description needed.
Based on the following agreement:
Understanding is that alignment means that the cell DTX/DRX and C-DRX periodicity should be multiple of each other.   FFS if we anything needs to be specified in stage 3 (i.e. in IE description)

We understand the configuration should still up to network configuration while the above agreement is more like configuration recommendations.
Proposal 4: There is no need to specify in stage 3 that the cell DTX/DRX and C-DRX periodicity should be multiple of each other. The configuration is still up to NW implementation.
· Issue 1-5: Whether the start offset (and slot offset) configuration should be the same for cell DTX and cell DRX
As explained in the last meeting, the transmission and reception at network side would not happen at the same time, allowing a certain degree of flexibility would help. Signaling optimization can be considered for the case when the offset is the same for DTX and DRX, e.g. when both DRX and DTX are configuration, the absence of start offset configuration for DRX implies that the start offset is the same as that for DTX.
Proposal 5a: It is allowed to have different start offset (and slot offset) configuration for cell DTX and DRX.
Proposal 5b: Signaling optimization can be considered for the case when offset is the same for DTX and DRX, e.g. when both DRX and DTX are configuration, the absence of start offset and slot offset configuration for DRX implies that the start offset is the same as that for DTX.
· Issue 1-6: Whether standalone cell DRX is needed.
Firstly, we would like to clarify the understanding of standalone cell DRX/DTX.
We understand standalone cell DTX/DRX refers to the case when only cell DRX or DTX is configured. For example, when only cell DTX is configured, the reception at network side would be as usual, i.e. always on, while the transmission would follow the cell DTX configuration.

Figure 5. Standalone cell DTX and Standalone cell DRX
Per our understanding, the standalone cell DTX would be configured when there is heavier UL traffic compared to DL while standalone cell DRX would be configured when there is heavier DL traffic thus would both be useful.
Proposal 6: Both of standalone cell DTX and standalone cell DRX are supported.
· Issue 1-7: Whether the fields in cellDTX-config should be optional or mandatory.
· Issue 1-8: Consider a simplification of cell DTX/DRX RRC configuration IE once issues 1-5, 1-6 and 1-7 are resolved.
Issue 1-7 and 1-8 are somehow related. We understand for the case when the cell DTX and DRX share the same configuration, e.g. same start offset and slot offset, same on duration timer, the absence of the corresponding field implies the same value to be configured.
Proposal 7: For the case when both cell DRX and DTX are configured and share the same configuration, e.g. start offset, slot offset and/or on duration timer, the absence of the corresponding field implies that the same value to be configured.
· Issue 1-10: Whether we specify impact to the dual C-DRX case (SCell with different onDuration/inactivity timers).
For the relationship between C-DRX and cell DTX/DRX, we have reached the following agreement last meeting:
	The gNB should ensures that there is at least partial overlapping between UE C-DRX on-duration and cell DTX/DRX on-duration. It is up to network implementation to ensure the alignment.  We will capture this in stage 2 specification.  
By saying UE C-DRX, we understand the dual C-DRX case is also covered, which means the network would ensure that there is partial overlapping between UE C-DRX on-duration and cell DTX/DRX on-duration when dual C-DRX is configured and it is still up to network implementation.
Proposal 8: The following agreement applies for the case when dual DRX is configured and it is still up to network implementation.
	The gNB should ensures that there is at least partial overlapping between UE C-DRX on-duration and cell DTX/DRX on-duration. It is up to network implementation to ensure the alignment.  We will capture this in stage 2 specification.  
· Issue 1-11: Whether multiple configurations of cell DTX or DRX will be supported.
In general, the network load is dynamic and it varies based on the amount of data that is being transmitted. From the network side, gNB is likely to utilize various Cell DTX/DRX configurations that are best suited for different traffic loads. For example, when the load is low, gNB is expected to deactivate transmission or reception for a relatively long period, leading to adopt the longer off duration of Cell DTX or DRX configurations. On the other hand, when the load is light, gNB is expected to deactivate transmission or reception for a relatively short period, leading to adopt the short off duration of Cell DTX and DRX configurations. Therefore, there is a need for gNB to support multiple DTX/DRX configuration in a cell.
As further explained in the co-signed contribution [1], we would like to support multiple DTX/DRX configuration with one activated at a time.
Proposal 9: Multiple DTX/DRX configurations should be supported with one activated at a time.
· Issue 1-12: Whether to change cellBarredNES to a single ENUM value.
For the configuration of cellBarredNES, we would like to follow what we usually do by having the following structure:
cellBarredNES-r18            ENUMERATED {barred, notBarred}

Proposal 10: Follow what we usually do by having the following structure for cellBarredNES:
cellBarredNES-r18            ENUMERATED {barred, notBarred}
3. Conclusion and proposals
Based on the analysis in previous sections, the following proposals are given: 
Proposal 1: Configuration of cell DTX/DRX should be per serving cell.
Proposal 2a: cell DTX/DRX is activated upon RRC configuration and the L1 signaling is used to deactivate and activate later on.
Proposal 2b: No need to indicate to UE that the L1 will be used. UE would follow the L1 activation and deactivation upon reception.
Proposal 3: No need to support RRC deactivation without de-configuration.
Proposal 4: There is no need to specify in stage 3 that the cell DTX/DRX and C-DRX periodicity should be multiple of each other. The configuration is still up to NW implementation.
Proposal 5a: It is allowed to have different start offset (and slot offset) configuration for cell DTX and DRX.
Proposal 5b: Signaling optimization can be considered for the case when offset is the same for DTX and DRX, e.g. when both DRX and DTX are configuration, the absence of start offset and slot offset configuration for DRX implies that the start offset is the same as that for DTX.
Proposal 6: Both of standalone cell DTX and standalone cell DRX are supported.
Proposal 7: For the case when both cell DRX and DTX are configured and share the same configuration, e.g. start offset, slot offset and/or on duration timer, the absence of the corresponding field implies that the same value to be configured.
Proposal 8: The following agreement applies for the case when dual DRX is configured and it is still up to network implementation.
	The gNB should ensures that there is at least partial overlapping between UE C-DRX on-duration and cell DTX/DRX on-duration. It is up to network implementation to ensure the alignment.  We will capture this in stage 2 specification.  
Proposal 9: Multiple DTX/DRX configurations should be supported with one activated at a time.
Proposal 10: Follow what we usually do by having the following structure for cellBarredNES:
cellBarredNES-r18            ENUMERATED {barred, notBarred}
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