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1. Introduction
At RAN 95 meeting the WI “Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps” [1] was approved. At RAN 97e meeting, the WI was further updated [2] and the objectives related to further gap enhancement are: 

(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 

· Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or concurrent MGs and/or NCSG [RAN4]

· Prioritize at least joint requirements for UE configured with

· Case 1: Pre-configured MG(s) and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a Pre-configured MG)

· Case 2: NCSG and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a NCSG)

· Note 1: Gaps that are configured for NTN are precluded in Case 1 and Case 2
· Note 2: The requirement discussions on the scenarios that NCSG is considered in Case 1 and that Pre-configured MG is considered in Case 2 will be started after RAN#99.
· Note 3: Prioritization among other possible combinations of pre-configured MG, concurrent MG, NTN gaps and NCSG can be discussed after RAN#99

· Note 4: This WID does not include any inter-working with MUSIM gaps
In this contribution we provide our further considerations on case 1 requirements of this topic.
2. Discussion
The discussions are based on the following issues from [3] and [4].
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.

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.
It was agreed that the gap combination of case 1 is based on table 9.1.8-1 of TS38.133 which is copied below. For the case 3, 4 and 5, as Note 1 gap combination 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]. Under this scenario even if a Pre-MG is configured as per UE gap that Pre-MG will be always activated hence it is little or no intention to configure Pre-MG as per UE gap under this scenario. Therefore we suggest to add extra note to indicate that for the case 3, 4 and 5, Pre-MG will not be configured as Per-UE gap. 
[image: image1.png]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 The number of simultaneous configured
Combination measurement gap patterns
Configuration

Id Per-FR1 Per-FR2 Per-UE
measurement | measurement| measurement
gap gap 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].





Proposal 1: Suggest to add extra note in Table 9.1.8-1 to indicate that for the case 3, 4 and 5, Pre-MG will not be configured as Per-UE gap. 
Issue 3-2-1: [Case 1] Define definitions for simultaneous and non-simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG  
< Agreement >:  

· 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.

· FFS the requirements, e.g., triggered by the same or different commands.

Issue 3-2-2: [Case 1] Whether to support simultaneous and non-simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG  
< Agreement >:  

· Follow agreement from issue 3-1-1. 

Issue 3-2-3: [Case 1] When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion  
< Wayforward >:
FFS the options:  

· Option 1: QC, MediaTek, CATT

· 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: QC, 

· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed (until the end of the gap instance plus 5 ms) to avoid the collision.

· Option 1b: MediaTek

· 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 1c: Nokia, 

· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed (until the end of the gap instance plus 4 ms) to avoid the collision.

· Option 2: CATT

· UE shall drop the activation procedure, when the pre-configured MG activation is overlapped with the other concurrent gap occasion.
· Option 3: Xiaomi, ZTE

· UE shall drop the measurement on the overlapped concurrent gap occasion, when the pre-configured MG activation is overlapped with the other concurrent gap occasion. The activation/deactivation procedure should be prioritized.
· Option 4: ZTE

· Firstly, regarding to the collision between pre-configured MG activation/deactivation procedure and one of concurrent gap occasion, the priority rule is not valid since of the status of the pre-configured MG is uncertain.
· Option 5: Huawei

· RAN4 to decide UE behaviour when pre-MG (de)activation procedure is overlapped with occasion of the other MG after concluding how to handle deactivated pre-MG in collision handling.
· Option 6: E///

· 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. 

· Option 7: CATT, Intel

· There is no need to define additional UE capability for the support of collision case.
For the issue 3-2-3, since the Pre-MG is at a transition status the dropping rules used in Rel-17 concurrent WI will not apply. Option 1 could be a straightforward solution however there are still few issues regarding option 1. Firstly the activation procedure is extended, it is likely that the gap occasion impacted by this extension will not capture any measurement samples since its location is shifted back at the time domain. Secondly the extension on the activation procedure may cause extra issue, for example when the current gap is gap pattern 4 (MGL = 6ms and MGRP = 20ms), then if following either option 1a or option 1c, the beginning point of the Pre_MG will be 6ms + 4/5ms (option 1a or 1c) + 5ms (Pre-MG activation delay) = 15/16ms. Hence even the MGL of the Pre-MG is 1.5ms it will still collide with the next gap occasion of the concurrent gap pattern. Of course the activation procedure has already been finished when collides hence priority rules can be used. However further clarification is needed since within a particular window W there maybe an extra collision due to the extension of the activation procedure and the collision may not exist since other occasions of Pre-MG will not be moved after activation. 
Proposal 2: When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion, the change in status is delayed (until the end of the gap instance plus 4 ms) to avoid the collision, i.e., option 1c. 
Proposal 3: 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.
In addition, for the Rel-17 Pre-MG, it was specified in section 8.19.2/8.19.3/8.19.4 in the TS38.133 that “If the end of activation/deactivation of Pre-MG is within a gap occasion, the Pre-MG status shall not be changed immediately. Instead, the Pre-MG status shall be changed prior to the next gap occasion.” Similarly approach can be reused here, i.e., 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.
Proposal 4: 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.

Issue 3-2-4: [Case 1] Whether to extend the delay for simultaneous activation/deactivation for Pre-MG+Pre-MG  
< Wayforward >:  

· FFS.

For the delay for simultaneous activation/deactivation for Pre-MG+Pre-MG, in R17 Pre-MG, the activation/deactivation delay is defined as event delay plus 5ms. For the simultaneous activation/deactivation for Pre-MG+Pre-MG, two aspects should be addressed. The first one is the 5ms margin can be reused or not. The second one is the which event delay should be used. 
For the 5ms margin, it is well known that the simultaneous activation/deactivation of Pre-MG+Pre-MG could be triggered by different events. It was discussed in [4] that if the triggered event is identical, same activation/deactivation delay as Rel-17 could be used and if the triggered events are different, the activation/deactivation delay should be extended. We think this approach is reasonable. Regarding the amount of the extension, since the total is only two Pre-MG, we suggest the total delay is 10ms.

Proposal 5: If the triggered event is identical, the total activation/deactivation delay of Pre-MG is as Rel-17 which is 5ms. If the triggered events are different, the total activation/deactivation delay of Pre-MG is 10ms.

Regarding the triggered event delay, if triggered events are identical and fulfill corresponding simultaneous event delay category, for example simultaneous DCI based BWP switch delay on multiple CCs, the delay requirement of the triggered events should use the corresponding multiple BWPs/SCells activation delay. If the multiple triggered events are different events, the starting point of the Pre-MG activation/deactivation delay should be the ending point of the longest delay among all triggered events.
Proposal 6: If triggered events are identical and fulfill into multiple event activation/deactivation delay category, the delay requirement of the triggered events should use the corresponding multiple BWPs/SCells activation delay. If the multiple triggered events are different events, the starting point of the Pre-MG activation/deactivation delay should be the ending point of the longest delay among all triggered events.
Issue 3-3-5: [Case 1] Whether to define a new UE capability for dynamic collisions?  
< Wayforward >:  

· FFS.

For this issue since the handling of dynamic collisions could be different compared with that of regular collision, a new UE capability is preferred to be defined for this case. 

Proposal 7: Prefer to define a new UE capability for dynamic collision. 

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
Regarding measurement delay requirements, in principle both option 1 and 2 should be considered. Detailed discussion can be further studied after other issue are solved. 
Proposal 8: Regarding measurement delay requirements, in principle both option 1 and 2 should be considered.
Issue 3-6-1: [Case 1] Type-1 related issues  
< Wayforward >:  

· FFS the options:

· Option 1: 
· RAN4 to agree that priority can be defined for Type-1 MG and to liaise with RAN2
· Option 2: 
· For the combination of Type-1 MG + pre-configured MG, if not any association is configured for the Type-1 MG, how to determine the gap association? It seems that RAN2’s solution is acceptable, i.e. the Type-1 MG would be at least associated with the MOs/frequency layers without any concurrent gap associated.
The Type-1 MG related issue has been discussed for a few meetings. Regarding the possible collision between Type-1 MG and other MGs, we agree that introducing priority for Type-1 MG could be a possible solution. Regarding the MO association when Type-1 MG is configured, we agree that RAN2’s solutions is reasonable. 

Proposal 9: For Type-1 MG related issues, prefer both option 1 and 2.  
3. Conclusion
In this contribution, we provide our further considerations on case 1 requirements of “pre-configured MGs, multiple concurrent MGs and NCSG” and have the following proposals:
Proposal 1: Suggest to add extra note in Table 9.1.8-1 to indicate that for the case 3, 4 and 5, Pre-MG will not be configured as Per-UE gap. 
Proposal 2: When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion, the change in status is delayed (until the end of the gap instance plus 4 ms) to avoid the collision, i.e., option 1c. 
Proposal 3: 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.
Proposal 4: 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.

Proposal 5: If the triggered event is identical, the total activation/deactivation delay of Pre-MG is as Rel-17 which is 5ms. If the triggered events are different, the total activation/deactivation delay of Pre-MG is 10ms.

Proposal 6: If triggered events are identical and fulfill into multiple event activation/deactivation delay category, the delay requirement of the triggered events should use the corresponding multiple BWPs/SCells activation delay. If the multiple triggered events are different events, the starting point of the Pre-MG activation/deactivation delay should be the ending point of the longest delay among all triggered events.
Proposal 7: Prefer to define a new UE capability for dynamic collision. 

Proposal 8: Regarding measurement delay requirements, in principle both option 1 and 2 should be considered.
Proposal 9: For Type-1 MG related issues, prefer both option 1 and 2.  
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