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1. Introduction
In RAN4#106bis-e meeting, RAN4 had some discussion on RRM requirements for case 1 when UE is configured with a combination of pre-configured MG and concurrent MG, and the related WF was approved in [1]. In this contribution, we would like to discuss the related requirements and provide our proposals.
2. Discussion
Scope and general issues
	Issue 2-1-1: Which Type of MG is considered together with Pre-MG/NCSG in the WI?
< Way forward >:
· Option 1: Type-1 MG is not considered with Pre-MG/NCSG in the WI.
· Option 2a: Type-1 MG can be considered with Pre-MG/NCSG in the WI, but there is no requirement when type 1 MG is colliding with pre-MG or NCSG in the same FR.
Issue 2-1-2: If Type-1 MG is considered in this WI, which RRM requirements shall be applied?
< Agreement >:  
· If Type-1 MG is considered in this WI, similar to that of Rel-17 Concurrent MG WI, “no requirements” could be applied for the scenario when Type-1 MG is colliding with Pre-MG/ NCSG in the same FR.


According to this objective in WID, the combination of type1 MG with pre-MG/NCSG is not in scope. And in our understanding, there is no benefit to configure the combination of type 1 MG with pre-MG/NCSG, as the UE can support type 2 MG with association. In addition, it is challenging for UE and Network to align the measurement behaviour on the configured MO(s) should be measured on which gap if implicit gap association are considered. 
Proposal 1: Type-1 MG is not considered with Pre-MG/NCSG in the WI.
Pre-MGs activation/deactivation procedure
	Issue 3-2-1: [Case 1] Define definitions for simultaneous and non-simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG  
< Way forward >:  
FFS the following scenarios: The simultaneous case can be discussed in two scenarios, which are whether they are fully overlapped or partially overlapped, regardless of whether the Pre-MG (de)activation are triggered by the same or different events. Clarification on the fully and partially overlapping scenarios are provided in the figures below. Moderator suggests that companies provide feedback on whether the requirements should be defined for all scenarios captured in the figures.
1. Fully overlap:
a. Both Pre-MGs are triggered by the same event, as shown below:
[image: ]
b. Two Pre-MGs are triggered by 2 events of the same type at the same time, as shown below:
[image: ]
2. Partially overlap:
a. Two Pre-MGs are triggered by 2 events of the same type at different time, as shown below:
[image: ]
b. Two Pre-MGs are triggered by different type of events at the same time, as shown below:
[image: ]
c. Two Pre-MGs are triggered by different type of events at different time, as shown below:
[image: ]
d. Two Pre-MGs are triggered by different type of events at different time but the delay finish at the same time, as shown below:
[image: ]


For fully overlapped case, we support to consider case a when defining the activation/deactivation delay requirement for Pre-MG + Pre-MG, as the state of pre-MG#2 may be changed due to the trigger event for pre-MG#1, e.g. DCI BWP switch at CC#1. However, for case b, we don’t think two DCI command triggered at the same time is a typical case.
Proposal 2: For fully overlapped case, RAN4 to consider case a when defining the activation/deactivation delay requirement for Pre-MG + Pre-MG.
For partially overlapped case, we do not support any case. For case a, RAN4 define the multiple SCell activation delay requirement in NR SA when the UE only receives one single MAC CE command, there is no requirement for the case when the UE receives two different MAC CE command for multiple SCell activation in SA mode. For case b/c/d, as RAN4 does not define any basic requirement to support case b/c/d, we propose not to define activation/deactivation delay requirement for partially overlapped case.
Proposal 3: For partially overlapped case, RAN4 not to define activation/deactivation delay requirement for Pre-MG + Pre-MG.
	Issue 3-2-2: [Case 1] Whether to extend the delay for fully overlapped simultaneous activation/deactivation for Pre-MG+Pre-MG  
< Agreement >:  
· The fully overlapped simultaneous multiple Pre-MGs activation/deactivation delay equals the BWPs/SCells/RRC reconfiguration delay plus existing processing time (5ms) plus the additional post-processing time T1, where T1 value is FFS. 
· An illustration example is captured below:
[image: ]
< Way forward >:  
· FFS the value of T1 with the following options:
· Option 1: 0 ms
· Option 2: < = 5 ms 
· Other values are not precluded


For the case of fully overlapped simultaneous activation/deactivation, if the multiple pre-MGs are triggered by the same command, some additional post-processing time may be needed based on existing Rel-17 Pre-MG (de)activation delay requirements for pre-MG#1 and pre-MG#2, as the UE may not be able to process the state change for pre-MG#1 and pre-MG#2 simultaneously, for the worst case, T1 can be up to 5ms.
Proposal 4: For fully overlapped simultaneous activation/deactivation for Pre-MG+Pre-MG, the value of T1 is up to 5ms.
Collision handling
	Issue 3-3-1: [Case 1] Required changes for Pre-MG on collision  
< Way forward >:  
· Option 1: RAN4 shall stick to agreed baseline that collision and priority rule on Pre-MG are considered only when Pre-MG is activated (deactivated Pre-MG is not considered in collisions).
· Option 2: De-activated pre-MG is considered in collisions handling.


The dynamic collisions are defined as the gap collisions involving at least one [activated] pre-configured MG, where gap instances of other MGs (which has lower priority) are dropped, since the dynamic gap handling will significantly impact the measurement delay requirements, e.g. Kgap calculation for concurrent gap, which will cause the measurement delay requirement is different due to the change of pre-MG status. In order to facilitate the requirements and UE Implementation, RAN4 to consider the deactivated pre-MG in dynamic gap handling.
Proposal 5: RAN4 to consider the deactivated pre-MG in gap collision handling.
	Issue 3-3-2: [Case 1] When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion during the dynamic collision (i.e. Pre-MG has higher priority than the MG)  
< Way forward >:  
· FFS the following options:
· Option 1: 
· A collision between a change in the status of a pre-configured MG and a gap instance happens when the change occurs ≤ 4 ms before the start or ≤ 4 ms after the end of a gap instance of an activated concurrent MG. (UE shall extend the activation procedure)
· Option 1a: 
· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed by (MGL of the gap instance plus 5 ms) to avoid the collision.
· Option 2: 
· For some gap patter configuration, for example when the current gap pattern is gap pattern 4 (MGL = 6ms and MGRP = 20ms), after the activation of Pre-MG, that Pre-MG occasion will collide with the next gap occasion of the concurrent gap and gaps will be dropped based on priority rule. Clarifications may need since for a particular window W there is an extra collision due to the extension of the activation procedure and the collision may not happen again for other time window W.
· Option 3: 
· Alternatively, when the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion, the Pre-MG status shall not be changed immediately and its status shall be changed prior to the next gap occasion.
· Option 4: 
· When Pre-MG activation/deactivation period collides Type-2 gap, 
· during Pre-MG activation/deactivation period, 
· the UE is not required to receive or transmit in the corresponding NR serving cells in the Pre-MG occasions.
· gap dropping rule won’t be applied. 
· how to use such gap occasion is up to UE implementation.
· the gap dropping rule will be re-applied after the 1st effective MG occasion after Pre-MG activation.
· Option 5: 
· If the priority of pre-MG is higher than the other MG, applying priority rule, i.e. pre-MG activation/deactivation procedure prioritizes the other MG occasion, so the other MG occasion is dropped;
· then the MO(s) associated with this MG accordingly be canceled at this MG occasion.
· Option 6: 
· If two MG occasions collide, one of the two MGs is pre-MG and the pre-MG has higher priority, then UE is allowed to keep or drop any of the two occasions if 
· the (de)activation procedure of pre-MG ends earlier than the start of pre-MG occasion, and
· the (de)activation procedure of pre-MG overlaps with time period T, where T starts from 4ms before the other MG occasion and ends at 4ms after the other MG occasion
· Option 7: 
· Agree on option 2 for issue 3-3-1 and close this issue.


When the pre-configured MG (de)activation procedure is overlapped with the concurrent gap instance, the UE behaviour need to be clarified. As the Activation/deactivation of Pre-MG takes effect from the first complete MG occasion after the activation and deactivation delay, there is no need to consider the gap collision and gap priority between the change in the status of a pre-configured MG and a gap instance. And from UE perspective, the UE may have to perform the measurement during the gap instance, and the (de)activation delay of pre-MG being (de)activated would be extended by the duration of gap plus 5ms.


Proposal 6: When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion, the (de)activation delay of pre-MG being (de)activated is extended by MGL of the gap instance plus 5ms.
3. Conclusion
In this contribution, we discuss the RRM requirements for case 1 when UE is configured with a combination of pre-configured MG and concurrent MG and provide our proposals as follows.
Proposal 1: Type-1 MG is not considered with Pre-MG/NCSG in the WI.
Proposal 2: For fully overlapped case, RAN4 to consider case a when defining the activation/deactivation delay requirement for Pre-MG + Pre-MG.
Proposal 3: For partially overlapped case, RAN4 not to define activation/deactivation delay requirement for Pre-MG + Pre-MG.
Proposal 4: For fully overlapped simultaneous activation/deactivation for Pre-MG+Pre-MG, the value of T1 is up to 5ms.
Proposal 5: RAN4 to consider the deactivated pre-MG in gap collision handling.
Proposal 6: When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion, the (de)activation delay of pre-MG being (de)activated is extended by MGL of the gap instance plus 5ms.
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