3GPP TSG-RAN WG2 Meeting #119bis Electronic	R2-2210350
Elbonia, 10 – 19 October 2022	


Agenda item:	8.4.2.2
Source:	Nokia, Nokia Shanghai Bell
Title:	Discussion on RRC Configuration Options for LLM
WID/SID:	NR_Mob_enh2-Core - Release 18
Document for:	Discussion and Decision
1	Introduction
The scenarios and assumptions for Lower Layer Mobility (LLM) (also marked as L1/L2 based inter-cell Mobility in the feMob WID) have been discussed in RAN2 #119 and the following agreements have been made with respect to LLM configuration [1]:
· Confirm to support L1/L2-based inter-cell mobility for inter-DU scenario (as well as intra-DU scenarios).   
· The design for intra-DU and inter-DU L1/L2-based mobility should share as much commonality as reasonable. FFS which aspects need to be different. 
· R2 assumes that L2 is continued whenever possible (e.g. intra-DU), without Reset, with the target to avoid data loss, and the additional delay of data recovery. 
· ICBM is one scenario considered for L1L2 mobility, but is not the only one, and is not a prerequisite for using L1L2 mobility. 
· R2 will initially focus on PCell mobility.  







Moreover, the different RRC models for LLM have been discussed in post-email discussion [2]. For the three identified models:
· Model 1: one RRCReconfiguration message for each candidate target configuration,
· Model 2: one CellGroupConfig IE for each candidate target configuration,
· Model 3: one SpCellConfig IE (and eventually SCellConfig IE) for each candidate target configuration, 
the following was proposed:
· Proposal 4	RAN2 to continue the discussion on the RRC models by focusing only on Model 1 and Model 2 and possible stage-3 details of these models.



[bookmark: _Hlk115351657]In this contribution, we elaborate on the key open points for LLM RRC Configuration. Note that we use the term “Lower Layer Mobility” or “LLM” for short instead of the “L1/L2 based inter-cell mobility” in the WI.
2	Discussion
2.1 		RRC Model for LLM
In the post-email discussion [2], three RRC models have been analysed for LLM. 
· Model 1: one RRCReconfiguration message for each candidate target configuration
· Model 2: one CellGroupConfig IE for each candidate target configuration
· Model 3: one SpCellConfig IE (and eventually SCellConfig IE) for each candidate target configuration
Those models have been analysed considering the:
· Impact on latency
· Support of the scenarios mentioned in the WID (i.e., non-CA, CA, NR-DC, inter-DU, intra-DU, inter-frequency, intra-frequency)
· Complexity
· Degree of configuration flexibility versus signalling overhead.
According to the outcome of the offline discussion, Model 3 has been excluded from the further analysis since it cannot support the scenarios considered in the WID, e.g., inter-DU scenario. 
From the two remaining models under consideration, Model 1 resembles CHO since each target is modelled by a separate RRCReconfiguration message and it has the most flexibility in terms of target cell preparation. Additionally, since it is based on the full RRCReconfiguration message it works for all scenarios (i.e., intra-DU and inter-DU Intra CU), without complex implementations and big standardization impact. Assuming that a similar number of prepared cells (e.g., up to 8) to CHO will be used for LLM, Model 1 may incur increased signalling overhead as the RRC reconfiguration message size may be quite large in some cases (many parameters are different for a given cell) (Figure 1-a). Furthermore, the use of a full RRCReconfiguration message (with fullConfig or reconfiguration with sync) for the cell change may introduce increased interruption time (due to radio bearers and security reconfiguration during cell change). However, both drawbacks mentioned above can be avoided by restricting the number of configuration parameters in the reconfigurations that are allowed for LLM, by using delta configurations or by grouping the configuration parameters under a new IE  (e.g., by using a template for a configuration). Specifically, for the signalling overhead, the use of delta configuration for the target cells over the configuration of the source or over a reference the RRCReconfiguration message size of the target cell will be significantly reduced (Figure 1-b). Furthermore, if delta configuration is coupled with restrictions in the allowed configurations the size of the target cell configurations will be further reduced. Regarding the increased interruption time, the restrictions in the reconfigurations that are allowed in LLM will enable low interruption values. For instance, the security reconfiguration may be skipped for LLM as only intra-CU scenario is considered.
Observation 1: Model 1 has several similarities to CHO and it will be easier to be specified and implemented. 
Observation 2: Model 1 combined with restrictions in the possible reconfiguration content can reduce the signaling overhead and interruption time to a level that is similar to Model 2.
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[bookmark: _Ref115355184]Figure 1:Possible configuration options for LLM. (a) Model 1 with full RRC configurations, (b) Model 1 with delta configurations, (c) Model 2 with full configurations, Model 2 with delta configurations
On the other hand, in Model 2 the RRCReconfiguration message includes a list of Cell-GroupConfig where each one of them is associated to a configuration of a LLM candidate target cell. This approach allows DU-level flexibility for target cell configuration and works in both intra-DU and inter-DU scenarios. However, it has disadvantages that need to be tackled: 
· compared to Model 1 it doesn’t have significant signalling gains, since the RRCReconfiguration message contains a list of Cell-GroupConfig which is alone a large part of an individual RRCReconfiguration message (Figure 1-c). 
· in Model 2 delta configuration on the CellGroupConfig IE cannot be applied since it is not clear how delta configuration can be applied to specific (e.g., CellGroupConfig) IE (Figure 1-d). Anyway, the RRC message would need to be sent. Furthermore, in Model 2 additional IE should be provided to enable the UE to access the target cell (e.g., SIB1 of the target cell), which is not part of the CellGroupConfig. 
Observation 3: Application of delta configurations for CellGroupConfig IE in Model 2 is more complex compared to delta configuration in RRCReconfiguration message (of Model 1).
Proposal 1: Adopt Model 1 since it requires less specification impact compared to Model 2 and with the application of restrictions in the fields that can be configured it offers acceptable signaling overhead and interruption time during cell change. 
Proposal 2: Study of the restrictions to be applied in Model 1 in order to enable reduced signalling overhead and interruption time is for FFS.	
3	Conclusion
This documents has made the following observations:
Observation 1: Model 1 has several similarities to CHO and it will be easier to be specified and implemented. 
Observation 2: Model 1 combined with restrictions in the possible reconfiguration content can reduce the signaling overhead and interruption time to a level that is similar to Model 2.
Observation 3: Application of delta configurations for CellGroupConfig IE in Model 2 is more complex compared to delta configuration in RRCReconfiguration message (of Model 1).
And proposed the following:
Proposal 1: Adopt Model 1 since it requires less specification impact compared to Model 2 and with the application of restrictions in the fields that can be configured it offers acceptable signaling overhead and interruption time during cell change
Proposal 2: Study of the restrictions to be applied in Model 1 in order to enable reduced signalling overhead and interruption time is for FFS.	
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