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Introduction
In RP-234039, the following objectives for NR AI/ML enhancement are agreed.
	The objectives of the work item are the following:

1. Specify procedures and signaling method(s) to support on-demand SSB SCell operation for UEs in connected mode configured with CA, for both intra-/inter-band CA. [RAN1/2/3/4]
· Specify triggering method(s) (select from UE uplink wake-up-signal using an existing signal/channel, cell on/off indication via backhaul, Scell activation/deactivation signaling)
· Note1: On-demand SSB transmission can be used by UE for at least SCell time/frequency synchronization, L1/L3 measurements and SCell activation, and is supported for FR1 and FR2 in non-shared spectrum.

2. Study procedures and signaling method(s) to support on-demand SIB1 for UEs in idle/inactive mode, including: [RAN1/2/3]
· Triggering method by uplink wake-up-signal using an existing signal/channel.
· Wake-up-signal configuration provisioning to UE 
· Note: No modification of SSB will be discussed under this objective
· Information exchange between gNBs at least for the configuration of wake-up signal, if necessary.
· Checkpoint for normative work in RAN#105

3. Specify adaptation of common signal/channel transmissions. [RAN1/2/3/4]
· Adaptation of SSB in time domain, e.g. adapting periodicity 
· Adaptation of PRACH in time domain
· Study adaptation of PRACH in spatial domain, e.g. non-uniform PRACH resources per SSB, and specify if found beneficial
· This study is to be done in 2Q’2024 only
· Adaptation of paging occasions including confining the paging occasions in the time domain
· Note: there shall be no paging latency increase
· Note: there shall be no negative impact to legacy UEs, unless significant benefits are shown 

4. Specify the corresponding core requirements, for the above features [RAN4].




In this contribution, we provide some discussion on adaptation of common signal/channel transmissions.
Adaptation of SSB in time domain
Control signal to update the SSB periodicity
For NES, the NW transmit some SSBs associated with active TCI state frequently but other SSBs less frequently as shown in Figure 1. Since the active TCI state can be dynamically changed, it is necessary to consider dynamic update of periodicities for some SSBs. 
[image: ]
Figure 1: SSBs with different usages
Since the SSBs are shared by multiple UEs, it is better to dynamically update the periodicities for SSBs by a group-cast signal, e.g., group-cast DCI. With regard to the idle mode UEs that need to decode MIB, it is better to update the SSB periodicity based on the MIB periodicity. Then, the UEs can update the periodicity for the SSBs at the next MIB periodicity, e.g., 80ms, after receiving the group-cast DCI. 
Proposal 1: Support to update the periodicity for SSBs by group-cast DCI
· UE updates the periodicity for the SSBs at the next MIB periodicity, e.g., 80ms, after receiving the group-cast DCI
RLM/BFD based on updated periodicity
After update of the periodicity of SSB for RLM/BFD, UE may further update the RLM/BFD interval. If the NW increases the periodicity of SSB for RLM/BFD, to update the RLM/BFD interval may increase the latency for RLM/BFD. Therefore, one possible way is to update the RLM/BFD RS based on a CSI-RS with the same periodicity as previous periodicity for the SSB. Therefore, it is necessary to support a MAC CE based RLM/BFD RS configuration with regard to dynamic periodicity update of SSB.
Proposal 2: Support MAC CE based RLM/BFD RS configuration with regard to dynamic periodicity update of SSB.
Rate matching based on updated periodicity
For UE-dedicated signals, the rate matching can be based on the SSB with the updated periodicity. For non-UE dedicated signals, since legacy UE cannot receive the periodicity update signal, the rate matching pattern can be based on the SSB periodicity configured by RRC signaling as shown in Figure 2.
[image: ]
Figure 2: Rate matching pattern for different type of signals
Proposal 3: For UE-dedicated signal, the rate matching pattern should be based on the updated periodicity for the SSB.
Proposal 4: For UE-dedicated signal, the rate matching pattern should be based on the initial periodicity for the SSB configured by RRC.

Adaptation of PRACH 
Currently one RO can be associated with one or more than one SSBs. The NW configures the time and frequency location for each RO. With regard to NES, the NW can dynamically activate/deactivate some ROs. Further, with regard to different coverage for different SSBs, the NW can also configure different number of associated SSBs for different ROs. Although the PRACH can be configured in a UE dedicated manner, usually the RO configuration for CBRA should be the same for a group of UEs. Therefore, one possible way is to indicate the activation/deactivation status for the ROs by a group-cast DCI. 
Proposal 5: Support to indicate the activation/deactivation status for the ROs by a group-cast DCI.
Proposal 6: Support to configure different ROs associated with different number of SSBs.
Adaptation of PO
SSB-specific PO
Currently one PO includes the PDCCH MOs associated all the actually transmitted SSBs. However, since the load for different beams can be different, it is unnecessary to include all the PDCCH MOs within one PO. With regard to NES, one possible way is to divide the SSBs into several groups, and configures different PO for different SSB groups. There are similar issues for the PEI-O. Thus, the PEI-O can also be configured in a SSB group specific manner. Then as shown in Figure 3, the NW can configure more POs/PEI-Os for SSB group with high load and less POs/PEI-Os for SSB group with low load.
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Figure 3: SSB group specific PO/PEI-O configuration

Proposal 7: Support SSB-group-specific PO/PEI-O configuration
· One PO/PEI-O may include the MOs associated one group of SSBs

PO activation/deactivation 
With regard to NES, the NE may dynamically activate/de-activate some POs or shift some POs. The NW may update the MOs corresponding to one PO. For example, the NW may update the first MO for a PO. Similarly, the NW can also activate/deactivate some PEI-Os or updates the MOs corresponding to one PEI-O. The NW can transmit the dynamic update of PO/PEI-O configuration by L1/L2 signaling. 
Proposal 8: Support dynamic update of PO/PEI-O configuration, including
· Activation/deactivation of PO/PEI-O
· Activation/deactivation of MOs of a PO/PEI-O

Conclusion
In this contribution, we provided discussion on adaptation of common signals. Based on the discussion, the following proposals are provided.
Proposal 1: Support to update the periodicity for SSBs by group-cast DCI
· UE updates the periodicity for the SSBs at the next MIB periodicity, e.g., 80ms, after receiving the group-cast DCI
Proposal 2: Support MAC CE based RLM/BFD RS configuration with regard to dynamic periodicity update of SSB.
Proposal 3: For UE-dedicated signal, the rate matching pattern should be based on the updated periodicity for the SSB.
Proposal 4: For UE-dedicated signal, the rate matching pattern should be based on the initial periodicity for the SSB configured by RRC.
Proposal 5: Support to indicate the activation/deactivation status for the ROs by a group-cast DCI.
Proposal 6: Support to configure different ROs associated with different number of SSBs.
Proposal 7: Support SSB-group-specific PO/PEI-O configuration
· One PO/PEI-O may include the MOs associated one group of SSBs
Proposal 8: Support dynamic update of PO/PEI-O configuration, including
· Activation/deactivation of PO/PEI-O
· Activation/deactivation of MOs of a PO/PEI-O
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