[bookmark: _GoBack]3GPP TSG-RAN4 Meeting #106bis-e	                                                            R4-2304416
Online, April 17 – April 26, 2023

Title:	Discussion on case 1 requirements for combination of pre-MG and concurrent MGs
Source:	CATT
Agenda Item:	5.10.2.2
[bookmark: DocumentFor]Document for:	Discussion
1 Introduction
In RAN4#106 meeting, RRM requirements for the combination of Pre-MG, concurrent MGs and NCSG were further discussed and the conclusions for case 1 (combination of Pre-MG and concurrent MGs) were captured in the approved WF [1]. In this paper, we will further discuss this part and present our views. 
2 Discussion
Scope: 
The scope of the WI (i.e. whether to consider Type-1 MG) has been discussed for several meetings. Since there are no priority and association with frequency layers configured for Type-1 MG, the signaling needs to be updated for Type-1 MG if we are going to include it together with Pre-MG/NCSG. To limit the workload, we think we can focus on the basic cases and don’t extend the scope. 
	Issue 2-1-2: Which Type of MG is considered together with Pre-MG/NCSG in the WI? (When only one Pre-MG/NCSG is considered)
< Wayforward >:  
FFS the options:
· Option 1: Type-1 MG is not considered with Pre-MG/NCSG in the WI.
· Option 2: Type-1 MG can be considered with Pre-MG/NCSG in the WI.


Proposal 1: Type-1 MG is not considered with Pre-MG/NCSG in the WI. 
Scenarios:   
	Issue 3-1-1: [Case 1] Whether to consider a new capability for Pre-MG + Pre-MG in an FR  
< Agreement from online session >:  
· It is up to UE capability to support the simultaneous activation/deactivation of two Pre-MGs in the same FR.
[bookmark: _Hlk128646823]Issue 3-1-2: [Case 1] Detail measurement gaps combinations for UE supporting per-FR gap  
< Agreement >:  
· Gap combination configuration of case 1 can use gap combination of concurrent gaps defined in TS38.133 table 9.1.8-1 as formatting baseline with the clarification that each configured gap can be Pre-MG or Type-2 MG.
· FFS details and notes.



[bookmark: OLE_LINK13][bookmark: OLE_LINK14]For the case 1, it was agreed that Pre-MG + Pre-MG can be supported in this WI but it is up to UE capability to support the simultaneous activation/deactivation of two Pre-MGs in the same FR. And in RAN#99 meeting, it was agreed that NCSG is not considered in case 1. So until this meeting, the supported number of gaps and the type of gaps can be stable and the detailed gap configurations can be defined. As agreed in last meeting, the gap configurations in 9.1.8-1 can be reused with the clarification that each configured gap can be Pre-MG or Type-2 MG. The example updates can be as follows: 
Table 9.1.8-1: The number of Gap Combination Configurations by UE supporting both concurrent measurement gap patterns and independent measurement gap patterns 
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap

	0
	2
	1
	0

	1
	1
	2
	0

	2
	0
	0
	2

	3Note 1
	1
	0
	1

	4Note 1
	0
	1
	1

	5Note 1
	1
	1
	1

	6
	2
	0
	0

	7
	0
	2
	0

	Note 1:	Gap Combination Configuration Id #3, #4, #5 will be only applied when the per-UE measurement gap is associated to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4].
Note 2:	Each configured measurement gap pattern in the table can be a Type-2 MG or Pre-MG or NCSG. 
Note 3:	Pre-MG and NCSG cannot be configured simultaneously in the same FR. 



Proposal 2: Gap combination configuration defined in TS38.133 table 9.1.8-1 can be reused for case 1 with clarification that each configured gap can be Pre-MG/Type-2 MG/NCSG (Note 2) and clarification that Pre-MG and NCSG cannot be configured simultaneously in the same FR (Note 3). 
Activation/deactivation delay: 
In last meeting, the definitions of simultaneous and non-simultaneous activation/deactivation are agreed as below: 
· Definitions for simultaneous and non-simultaneous multiple Pre-MGs activation/deactivation
· In simultaneous case, the multiple Pre-MGs activation/deactivation duration are fully or partially overlapping (before any potential delay extension) in time.
· In non-simultaneous case, the multiple Pre-MGs activation/deactivation duration are not overlapping (before any potential delay extension) in time.
For non-simultaneous activation/deactivation, it is straightforward to reuse the existing R17 activation/deactivation delay requirements as agreed in last meeting since the two procedures are independent to each other. 
For simultaneous activation/deactivation, since the multiple (de)activation durations are overlapped with each other, we need to discuss whether to extend the delay. In R17, the activation/deactivation delay is generally defined as the sum of the time for trigger event and 5ms. For the simultaneous (de)activation in R18, if the trigger events for multiple (de)activation are the same, there is no need to extend the delay. If the trigger events for multiple (de)activations are different, we need to consider whether the events can be performed in parallel. If the events can be performed in parallel, the (de)activation delay requirements can be defined independently for each gap, if not, the requirements need to be extended to accommodate multiple (de)activation procedures. However, based on the following possible trigger events defined in R17, we understand the procedures can be either performed in parallel (e.g. MO addition and SCell activation) or generally not configured simultaneously (e.g. active BWP switching and SCell activation), so the delay for simultaneous (de)activation don’t need to be extended. 
-	DCI, timer or RRC based active BWP switching, 
-	Activation/deactivation of SCell(s),
-	Addition/removal of any measurement object(s)
-	Addition/release/change of a SCell in carrier aggregation,
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Proposal 3: No need to extend the delay for simultaneous activation/deactivation for Pre-MG+Pre-MG, i.e. the existing Rel-17 Pre-MG (de)activation delay requirements can be reused. 
Overlapping between activation procedure and activated MG: 
In last meeting, another issue to be discussed is the UE behavior when the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion. Firstly, we need to have a common understanding on the overlapping definition. In R17, the two gaps are considered as overlapping when the distance between the end of the first gap and the start of the second gap is smaller than 4ms. Similarly, the overlapping between activation procedure and activated gap can use the same condition, i.e. the (de)activation procedure and activated gap instance can be considered as overlapping when the activation occurs < 4 ms before the start or < 4 ms after the end of a gap instance of an activated concurrent MG. 
Then for the UE behavior, we think we have two logics to follow. The first approach is to define the UE behavior based on gap priority, i.e. to drop the gap occasions with lower priority. If the activating Pre-MG has higher priority, UE drop the other gap occasion and complete the Pre-MG activation. Otherwise, UE drop the activation procedure and continue measurement based on the other gap occasion. The second approach is to guarantee the ongoing measurement since the Pre-MG doesn’t take effect. In this case, UE will drop or extend the activation procedure and continue the ongoing measurement based on the other gap occasion. 
Between the above two approaches, we think the second one is more reasonable. So we suggest to define the UE behavior based on second approach, i.e. UE drop or extend the activation procedure and continue the measurement based on the other gap occasion. 
After defining the UE behavior for the above case, there is no need to define additional UE capability for the support of collision case. 
Proposal 4: The activation procedure and activated gap instance can be considered as overlapping when the activation occurs < 4 ms before the start or < 4 ms after the end of a gap instance of an activated concurrent MG. 
Proposal 5: UE continue the measurement based on the activated gap instance and extend the activation procedure when overlapping. 
Dynamic collision: 
	Issue 3-3-1: [Case 1] Required changes for Pre-MG on collision  
< Wayforward >:  
· No consensus on whether to consider deactivated Pre-MG in a collision. 
· FFS whether an additional capability is needed if collisions on Pre-MG is only considered when Pre-MG is activated.
Issue 3-3-4: [Case 1] dynamic collisions definition  
< Agreement from online session>:  
· Dynamic collisions are gap collisions involving at least one [activated] pre-configured MG, where gap instances of other MGs (which has lower priority) are dropped.
· [activated] is based on the assumption that only activated Pre-MG can cause collisions.



It has been agreed in previous meeting that only activated Pre-MG is considered when defining collision between components of concurrent gap. But in last meeting, companies point out that this will cause dynamic collisions. In our understanding, this should be OK since UE behavior is clear when there is collision and we understand the Pre-MG (de)activation is not a very frequent procedure. If the deactivated Pre-MG is also considered in the collision, then the other MG with lower priority will never be used which results in that the associated measurement cannot be performed. So we think the previous agreement should be stuck to. 
Proposal 6: Stick to the previous agreement that only activated Pre-MG is considered when defining gap collision. 
Proposal 7: No need to introduce additional UE capability for dynamic collisions. 
Measurement delay requirements: 
	Issue 3-5-1: [Case 1] Measurement delay requirements  
< Wayforward >:  
· FFS the options:
· Option 1: 
· When gap combinations including pre-configured MGs (Case 1) are provided to the UE, measurement requirements do not apply if the following parameters change during the measurement period due to changes in the status of any pre-configured MGs:
· Kp for intra-frequency and inter-frequency measurements without gaps
· Kgap for intra-frequency and inter-frequency measurements with gaps
· Kgap_EUTRA for inter-RAT measurements
· Kp_CSI-RS for CSI-RS L3 measurements
· Kp,PRS,i for NR positioning measurements
· CSSFintra for intra-frequency measurements
· CSSFinter for intra-frequency measurements
· CSSFinterRAT for intra-RAT measurements
· P scaling factor for L1-RSRP and L1-SINR measurements
· Option 2:
· Measurement delay requirements should also consider the case of delayed Pre-MG activation due to overlap between Pre-MG and concurrent MG


For the measurement requirements, the R17 measurement requirements for concurrent gaps and Pre-MG can be reused. In R17, the measurement requirements for Pre-MG are defined when there is no status change which can also be used for R18. And since we don’t consider status change for Pre-MG, there is no need to consider delayed Pre-MG activation in the measurement delay. 
Proposal 8: R17 measurement delay requirements for concurrent MG can be reused for case 1 without any status change. 
Proposal 9: No need to consider the delayed Pre-MG activation in measurement requirements. 
3 Summary
In this paper, we have some further discussions on the case 1  requirements for the combination of Pre-MG and concurrent MG, and the following proposals are given：
Proposal 1: Type-1 MG is not considered with Pre-MG/NCSG in the WI. 
Proposal 2: Gap combination configuration defined in TS38.133 table 9.1.8-1 can be reused for case 1 with clarification that each configured gap can be Pre-MG/Type-2 MG/NCSG (Note 2) and clarification that Pre-MG and NCSG cannot be configured simultaneously in the same FR (Note 3). 
Proposal 3: No need to extend the delay for simultaneous activation/deactivation for Pre-MG+Pre-MG, i.e. the existing Rel-17 Pre-MG (de)activation delay requirements can be reused. 
Proposal 4: The activation procedure and activated gap instance can be considered as overlapping when the activation occurs < 4 ms before the start or < 4 ms after the end of a gap instance of an activated concurrent MG. 
Proposal 5: UE continue the measurement based on the activated gap instance and extend the activation procedure when overlapping. 
Proposal 6: Stick to the previous agreement that only activated Pre-MG is considered when defining gap collision. 
Proposal 7: No need to introduce additional UE capability for dynamic collisions. 
Proposal 8: R17 measurement delay requirements for concurrent MG can be reused for case 1 without any status change. 
Proposal 9: No need to consider the delayed Pre-MG activation in measurement requirements. 
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