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1 	Introduction
[bookmark: _Hlk149116750]In the last RAN4 meeting, Rel18 NR measurement gap enhance WI was further discussed. In this paper, the considerations on remaining issues of pre-configured MGs and multiple concurrent MGs under objective 1 [1][2] was provided. 
2 Discussion on RRM requirements for Case 1
2.1. [bookmark: OLE_LINK14][bookmark: OLE_LINK15]Activation delay
[bookmark: _Hlk149074972]For the dynamic collision Scenario 1, one of important open issue is how to define the activation delay requirements [2]. 
	Issue 2-1-1: [Case 1] - [Scenario 1] Further clarification on the agreement from scenario 1?
· Background:
· Agreements from dynamic collision:
· A collision between a change in the status of a pre-configured MG (MG#1) 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 (MG#2) the Pre-MG status and dropping rule shall be applied 5ms after the overlapping MG and UE should continue the measurement within the MG#2
· TBD whether same Pre-MG activation delay requirements as Rel-17 can still be re-used
· The collision scenario in this issue is depicted in the figure below:
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In TS38.133, the (de)activation delay requirement was composed of several parts:
1. The total delay time allowed
2. The point of activation/deactivation takes effort
3. Some exception conditions to change Pre-MG status

Generally, the (de)activation procedure itself can be same as that of Rel17 Pre-MG. That is:
Observation 1: The overall (de)activation procedure in all dynamic collision scenarios can be consisted with the processing time for the trigger event and other extension for RF processing. 

Thus, the total activation time itself defined in Rel17 [3] can be reused for Rel18.However, particularly for the Scenario 1, since agreed in [2] the dropping rule shall be applied 5ms after the overlapping MG and UE should continue the measurement within the MG#2. It will impact the (de)activation delay when the change point taking effect within <5ms transition time window indeed. 
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Figure 1. Pre-MG activation/deactivation taking effect
 
Observation 2: Since UE will postpone the status change of Pre-MG in Scenario 1, the Pre-MG status change taking effective time point needs to be updated.
Therefore, we can propose that:
Proposal 1: The time point when Pre-MG activation/deactivation take effects shall explicitly defined in TS38.133 as:
	8.19.2	Pre-configured measurement gap activation/deactivation upon DCI/timer-based BWP switch
8.19.2.1	Activation/deactivation upon DCI/timer-based BWP switch delay on a single CC
……
Activation of Pre-MG takes effect from the first MG occasion after the activation delay if the time difference between the last overlapping MG and first Pre-MG occasion to be changed is larger than 5ms. Otherwise, the first Pre-MG occasion shall be kept as deactivated also. 




The accompanied draftCR to address this issue can be found in [3].
2.2. Pre-MG association 
In the previous meeting, the open issues below was also captured in [2]. 
	Issue 2-2-1: [Case 1] Pre-MG association clarification
· Way Forward
· Option 1: 
· When NW configures a Pre-MG1 and a Pre-MG2/Type-2 MG in ConMGs, the MO associated with Pre-MG1 will be measured within activated Pre-MG2/Type-2 MG if Pre-MG1 is deactivated and the MO is fully overlapping with activated Pre-MG2/Type-2 MG.
· Option 1a: HW
· FFS: whether it need to be captured in spec
· Option 2: 
· RAN4 to discuss options related to UE behaviour, for UE supporting Case 1 requirements, in case of deactivated Pre-MG, i.e. require the UE to perform measurements for MO’s assigned to Pre-MG outside any other MG, or define a priority for deactivated Pre-MG to be compared against priority of any other overlapping MG, or define a Pre-MG association rule by transferring MO’s assigned to Pre-MG to any other active MG (Pre-MG or Type-2 MG) as long as Pre-MG is deactivated



For the cases in which MOs associated with Pre-MG and Tyep2-MG was fully overlapped, there is one important issue below to be clarified. 
Observation 3: According to current spec on UE handling the collision in case of concurrent MGs (e.g. 9.1.8.3 in TS38.133 CR[4]), UE is not clear which types of measurement shall be performed (e.g. the measurement within or outside of gap ) when Pre-MG was deactivated if these concurrent MG instances (Pre-MG #1 and Tyep2 MG #2 in Figure 2) was overlapping.
	9.1.8.3	Collision between concurrent measurement gaps
Collisions between occasions of two concurrent measurement gaps may occur as specified in this clause if the two measurement gaps are 
-	two per-UE measurement gaps, or
-	two per-FR measurement gaps in the same FR, or
-	one per-UE measurement gap and one per-FR measurement gap.
[bookmark: _Hlk97307288]When UE is configured with concurrent measurement gaps, two measurement gap occasions are considered colliding if at least one of the following conditions is met:
-	the two occasions are fully or partially overlapping in time domain, or
-	the distance between the two occasions is equal to or smaller than 4ms.
[bookmark: _Hlk97307335]The distance between two measurement gap occasions is defined as the time difference between the ending point of the first occasion and the starting point of the second occasion, where the first measurement gap occasion occurs earlier in time than the second measurement gap occasion.
In case of collision between two measurement gap occasions, the UE shall perform measurements in the occasion of the measurement gap with higher priority, and the occasion of the measurement gap with lower priority shall be dropped. The UE shall be able to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI in the corresponding NR serving cells in the slots that are not interrupted according to requirements in clause 9.1.8.4. 
The requirements of concurrent measurement gaps in section 9 shall not apply when a gap without assigned priority is configured simultaneously with any other gap(s) that affect serving carriers in the same FR and the measurement gaps are colliding with each other.
The priority for a measurement gap is configured by networks via gapPriority in GapConfig. The requirements with concurrent measurement gaps apply provided that two measurement gaps colliding with each other are configured with different priorities.







Figure 2a. Illustration of Pre-MG association issue (fully overlapping)


In our understanding, there are possible following options:
· Option 1: UE perform measurement for MO#1 within gap as in Rel15 the measurement with gap can be granted with higher priority. And the measurement without gap on MO#2 will be always dropped.
· Option 2: The MO#2 can be associated with type2MG if Pre-MG being deactivated. The corresponding gap sharing mechanism applied.

Furthermore, beside the scenario disused in the previous meeting, the other scenario in which Pre-MG and Tyep2-MG was overlapped but MOs (e.g. SSBs from the different carriers to be measured ) associated with Pre-MG and Tyep2-MG was not overlapped shall be further clarified as in the figure below.




Figure 2b. Illustration of Pre-MG association issue (partially overlapping)


Observation 4: According to Rel17 concurrent MG colliding rules above, Type2 MG and Pre-MG in Figure 2b are collided. UE measurement behavior according to current dropping rules in TS38.133, one of them shall be dropped. As a result, the benefits of concurrent MGs will be vanished.

From the technical perspective, in case of concurrent MG instances overlapping but MOs associated with these gaps are separated enough, UE can perform them one by one. For an example, if SSBs from the different carriers to be measured are configured with different offset within a frame as the figure below, the distance between them can be larger than 1ms definitely. 


Figure 3. Possible configuration of SSBs to be measurement of different MOs

Observation 5: SSBs to be measured within the different concurrent gaps which are overlapped can be separated enough.

Therefore, we can propose that:
Proposal 2: The measurement dropping rules when the concurrent measurement gaps are collided can be optimized, e.g.
Option 1). Only there is overlapping among the [SSBs+Xms] to be measured by these collided concurrent gaps, UE needs to drop the measurement with the lower priority gap. Otherwise, UE can perform these measurements sequentially because UE can return to each of carriers one by one.   

3 Conclusion
In this contribution, serval issues related to the measurement gap enhancement WI in Rel18 are discussed. The proposals can be summarized as:
Observation 1: The overall (de)activation procedure in all dynamic collision scenarios can be consisted with the processing time for the trigger event and other extension for RF processing. 
Observation 2: Since UE will postpone the status change of Pre-MG in Scenario 1, the Pre-MG status change taking effective time point needs to be updated.
Proposal 1: The time point when Pre-MG activation/deactivation take effects shall explicitly defined in TS38.133 as: 
	8.19.2	Pre-configured measurement gap activation/deactivation upon DCI/timer-based BWP switch
8.19.2.1	Activation/deactivation upon DCI/timer-based BWP switch delay on a single CC
……
Activation of Pre-MG takes effect from the first MG occasion after the activation delay if the time difference between the last overlapping MG and first Pre-MG occasion to be changed is larger than 5ms. Otherwise, the first Pre-MG occasion shall be kept as deactivated also. 




Observation 3: According to current spec on UE handling the collision in case of concurrent MGs (e.g. 9.1.8.3 in TS38.133 CR[4]), UE is not clear which types of measurement shall be performed (e.g. the measurement within or outside of gap ) when Pre-MG was deactivated if these concurrent MG instances (Pre-MG #1 and Tyep2 MG #2 in Figure 2) was overlapping.
Observation 4: According to Rel17 concurrent MG colliding rules above, Type2 MG and Pre-MG in Figure 2b are collided. UE measurement behavior according to current dropping rules in TS38.133, one of them shall be dropped. As a result, the benefits of concurrent MGs will be vanished.
Observation 5: SSBs to be measured within the different concurrent gaps which are overlapped can be separated enough.
Proposal 2: The measurement dropping rules when the concurrent measurement gaps are collided can be optimized, e.g.
Option 1). Only there is overlapping among the [SSBs+Xms] to be measured by these collided concurrent gaps, UE needs to drop the measurement with the lower priority gap. Otherwise, UE can perform these measurements sequentially because UE can return to each of carriers one by one.   

4 References
[1] R4-2321604, WF for NR_MGE-2_part1
[2] R4-2317305, WF on further enhancements on measurement gaps and measurements without gaps
[3] R4-2401200, Draft CR on activation deactivation delay for Pre-MG within the concurrent MGs 
[4] TS38.133 v18.3.0
[5] TS38.331 v17.1.0




image3.emf
Pre-MG

UE meas 

behavior

S

S

B

S

S

B

S

S

B

Pre

-

MG 

de

activation

Activation 

Delay +5ms

t0

Pre-MG  

（

OFF

）

Pre-MG

(OFF)

gNB TX @f0

Type2 

MG

Type2 

MG

Higher prioirty

Lower prioirty

S

S

B

S

S

B

MO#1 @f1:assosicated 

with Type2MG

（

MG_ID#1

）

MO#2@f0:assosicated 

with PreMG

（

MG_ID#2

）

MG_ID#1

MG_ID#2

SMTC#1

SMTC#2

UE is not clear which measurement shall be performed (e.g. the meas within MG or 

meas wo gap )

Option 1: UE perform meas for MO#1 within gaps as in Rel15 the measurement 

with gap can be granted with higher prioirty

Option 2: redefine the priority of deActivated PreMG

Option 3: The MO#2 can be associated with type2MG if preMG being deactivated. 

The corresponding gap sharing mechanism applied. 

Meas with type2MG will be 

dropped due to lower priorty

Pre-MG  

（

OFF

）

S

S

B

Meas without 

gap(deactivated preMG)

UE meas ON MO#2 

w/o gap (PreMG OFF)

UE meas ON MO#2 

with gap (PreMG ON)

UE meas ON MO#1 

with Type2MG


Microsoft_Visio_Drawing.vsdx
Pre-MG
UE meas behavior
SSB
SSB
SSB
Pre-MG 
deactivation
Activation 
Delay +5ms
t0
Pre-MG  （OFF）
Pre-MG
(OFF)
gNB TX @f0
Type2 MG
Type2 MG
Higher prioirty
Lower prioirty
SSB
SSB
MO#1 @f1:assosicated with Type2MG（MG_ID#1）
MO#2@f0:assosicated with PreMG
（MG_ID#2）
MG_ID#1
MG_ID#2
SMTC#1
SMTC#2
UE is not clear which measurement shall be performed (e.g. the meas within MG or meas wo gap )

Option 1: UE perform meas for MO#1 within gaps as in Rel15 the measurement with gap can be granted with higher prioirty
Option 2: redefine the priority of deActivated PreMG
Option 3: The MO#2 can be associated with type2MG if preMG being deactivated. The corresponding gap sharing mechanism applied.
Meas with type2MG will be dropped due to lower priorty
Pre-MG  （OFF）
SSB
Meas without gap(deactivated preMG)
UE meas ON MO#2 w/o gap (PreMG OFF)
UE meas ON MO#2 with gap (PreMG ON)
UE meas ON MO#1 with Type2MG



image4.emf
Pre-

MG(OFF)

According to Rel17 concurrent MG colliding rules, 

type2MG and preMG are collided. UE meas behavior 

according to current dropping rules

S

S

B

S

S

B

S

S

B

Pre

-

MG 

activation

Activation 

Delay +5ms

t0 Pre-MG  Pre-MG

gNB TX @f0

Type2 

MG

Type2 

MG

Type2 

MG

Higher prioirty

Lower prioirty

S

S

B

S

S

B

S

S

B

MO#1 @f1:assosicated 

with Type2MG

（

MG_ID#1

）

MO#2 @f0:assosicated 

with PreMG

（

MG_ID#2

）

MG_ID#1

MG_ID#2

SMTC#1

SMTC#2

UE could not perf meas 

without gap (e.g. PreMG off)

Meas with type2MG will be 

dropped due to lower priorty

UE meas behavior with optimized 

dropping rules

UE could not perf meas 

without gap (e.g. PreMG off)

According to Rel17 concurrent MG colliding rules, 

type2MG and preMG are collided. But the UE meas 

behavior (e.g. the dropping rules can be optimized.

1) Only there is overlapping among the [SSBs+Xms] 

to be measured by these collided concurrent gaps, 

UE needs to drop the measurement with the lower 

priority gap. Otherwise, UE can perform these 

measurements sequentially because UE can return 

to each of carriers one by one.   

Proposal: the dropping rules in 9.1.8.3 TS38.133 v17.5.0 shall be clarified. 

1. if the concurrent gaps are overlapped but Mos (e.g. SSBs) was not overlapped, whether UE 

needs to drop one of them according to dropping rules agreed in Rel17?


Microsoft_Visio_Drawing1.vsdx
Pre-MG(OFF)
According to Rel17 concurrent MG colliding rules, type2MG and preMG are collided. UE meas behavior according to current dropping rules
SSB
SSB
SSB
Pre-MG 
activation
Activation 
Delay +5ms
t0
Pre-MG
Pre-MG
gNB TX @f0
Type2 MG
Type2 MG
Type2 MG
Higher prioirty
Lower prioirty
SSB
SSB
SSB
MO#1 @f1:assosicated with Type2MG（MG_ID#1）
MO#2 @f0:assosicated with PreMG
（MG_ID#2）
MG_ID#1
MG_ID#2
SMTC#1
SMTC#2
UE could not perf meas without gap (e.g. PreMG off)
Meas with type2MG will be dropped due to lower priorty
UE meas behavior with optimized dropping rules
UE could not perf meas without gap (e.g. PreMG off)
According to Rel17 concurrent MG colliding rules, type2MG and preMG are collided. But the UE meas behavior (e.g. the dropping rules can be optimized.
1) Only there is overlapping among the [SSBs+Xms] to be measured by these collided concurrent gaps, UE needs to drop the measurement with the lower priority gap. Otherwise, UE can perform these measurements sequentially because UE can return to each of carriers one by one.
Proposal: the dropping rules in 9.1.8.3 TS38.133 v17.5.0 shall be clarified. 
1. if the concurrent gaps are overlapped but Mos (e.g. SSBs) was not overlapped, whether UE needs to drop one of them according to dropping rules agreed in Rel17?



image5.emf
S

S

B

S

S

B

10ms 10ms 10ms

S

S

B

10ms

S

S

B

S

S

B

S

S

B

10ms 10ms 10ms

S

S

B

10ms

S

S

B

10ms

S

S

B

10ms

S

S

B

10ms

S

S

B

10ms

S

S

B

10ms

S

S

B

10ms

S

S

B

10ms

S

S

B

10ms


Microsoft_Visio_Drawing2.vsdx


SSB

SSB
10ms
10ms
10ms
SSB
10ms
SSB
SSB
SSB
10ms
10ms
10ms
SSB
10ms
MG#1:{ML=6ms, MGRP=40ms}
MG#2:{ML=6ms, MGRP=80ms}
SSB
10ms

SSB
10ms
SSB
10ms
SSB
10ms
SSB
10ms
SSB
10ms
SSB
10ms
SSB
10ms



image1.png
Overlapping gap

Trigger

event

MG
Low priority

Pre-MG |
High priority

RRC or SCell
(de)activation or
BWP switching

MG
<k

Proximity
condition
Activated

kams>; Pre-MG
Pre-MG

[Proctime | sms f-—+

Pre-MG
activation

delay
Time





image2.png
Trigger event
Iy

Scenario 1

MG withiow
prorty

— Farodkiy of MGH2— Perodciy oTGHI—

preMG wih igh
prcrty

Poctme | sms

e

=

<P PreMG stz change poie shell be ater S o
overtapping MGHL Ths theprelG stats change
shall e postponed o the next g2p cccasion




