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Introduction
This paper discuss our view on RRM aspects related to MUSIM in Rel-18. This paper presents an overview on the objectives of the work item, and on enhancements that were introduced as part of the Rel-17 work. Based on that discussion, observations and proposals are derived.
Discussion
MUSIM gaps for one network in connected mode 
As part of the NR_DualTxRx_MUSIM the following objectives are defined [1]: 
	2. Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· The following MUSIM gap requirements are considered 
· Measurements in Network A
· Measurements in Network B in RRC idle/inactive
· Note: it is up to RAN4 decision whether to define requirements for Network B.
· Identify and specify, if needed, solutions for MUSIM gap collision handling for the following cases [RAN4, RAN2]
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
· Case 2: Collisions between MUSIM gap and SMTC
· Case 3: Collisions between different MUSIM gaps
· Note: RAN2 work can be triggered by RAN4 LS only, if needed
· Identify impacts on L1 measurements, RLM/BFD and L3 measurements and specify corresponding UE requirements, if necessary, when MUSIM gap(s) are configured, for the following scenarios [RAN4]
· Only MUSIM gap(s) are configured
· MUSIM gap(s) and legacy measurement gap are configured
· Note: requirements are applicable to MUSIM gaps defined in Rel-17 MUSIM WI (LTE_NR_MUSIM) 




These objectives are related to Rel-17 MUSIM gaps that were specified in RAN2 and RAN4 but are still missing RAN4 requirements. These UE requirements have to be completed in RAN4 considering the cases identified in the objectives above. 
One example of how the MUSIM gaps can be configured is shown in Figure 1. In this example the UE is connected to two networks, with Network A in RRC connected, and Network B in RRC idle or inactive. Once the UE has the MUSIM configurations from Network A and knows the information of SSB/SMTC configuration and paging occasions from Network B, it can request Network A about its MUSIM gap preferences using UEAssistanceInformation. Based on UE MUSIM gap request, the network A may configure the UE with MUSIM gaps in accordance to the preference indicated by the UE using an RRCReconfiguration message. 
It should be noted that for defining the Rel-17 UE requirements the UE is assumed only having 1 Rx/Tx.
[image: ]
[bookmark: _Ref107475912]Figure 1 Example of procedure for configuration of measurement gaps for MUSIM purposes (R17)

Considering this procedure and assuming that the network A provides MUSIM gaps to the UE as requested, it is assumed that the UE will have enough gaps in order to be able to perform RRM measurements and procedures, according to specified requirements, in Network B in RRC idle/inactive. 
Our understanding is that, in order to not impact the existing network planning and deployments, the UE measurement requirements for idle/inactive mode in network B shall be the same as already defined.
UE measurement requirements for idle/inactive mode in network B shall be the same as existing Idle/Inactive measurement requirements.
Consequently, there should be no impact on UE measurement requirements related to Network B measurements provided that the gaps are configured by Network A according to the UE request. 
The UE requested MUSIM gaps is assumed requested by the UE such that they will provide UE enough measurement opportunities to perform idle/inactive measurements in Network B. 
RAN4 does not define new UE idle/inactive measurement requirements for measurements on Network B for a UE configured with MUSIM gaps. 
UE measurement requirement for Idle/Inactive mode on network B, when assigned with requested MUSIM gaps, are the same as for network A. Hence, same as legacy requirements.
Regarding impacts on Network A, it is our understanding that once the UE is assigned a MUSIM gap (if according to the UE request), further interruptions, gaps or unavailability is not allowed due to MUSIM operation by the UE outside of the configured MUSIM gaps. 
UE is not allowed any additional gaps or interruptions on network A, due to MUSIM operation on network B, outside the allocated MUSIM gaps. 
If the network cannot grant requested MUSIM gap pattern(s) or if the network, due to other reason, does not configure the UE with a MUSIM gap pattern, the UE is not allowed to cause any gaps or interruptions due to MUSIM operation.
UE is not allowed to cause any gaps or interruptions on network A, due to MUSIM operation on network B if UE has requested but is not allocated with MUSIM gaps.
Additionally, the Rel-17 requirements for MUSIM do not define conditions when the UE is allowed to request MUSIM gaps. A common understanding would be that UE requests MUSIM gaps only when it is connected to two or more networks, and that the gaps allocated by network A should reflect the measurements that the UE must perform on Network B. Therefore, these conditions for when the UE is in MUSIM mode and when MUSIM gaps can be configured need to be clarified. 
RAN4 needs to define the conditions in which the UE is considered to be in MUSIM operation mode. 
Additionally, other important aspects that need discussion are related to how gap collisions should be prioritized when MUSIM gaps are configured. In the Rel-17 scenario, the UE is in RRC connected at Network A and RRC idle/inactive at network B. Considering that, the RRM procedures and measurements performed in Network A would have a stricter timing nature, since the UE would be in connected mode having an active connection towards Network A. Some other problems also arise because gaps so far were designed for the operation in a single network. For example, in the handover procedure where the total interruption time may involve cell search. Having MUSIM gaps allocated could have a negative impact on network A operation in connected mode if the UE is allocated a MUSIM gap and UE stops e.g., cell search on Network A due to a MUSIM measurement gap. 
Single SIM requirements do not consider the case of measurement gaps overlapping SMTCs during interruption times for RRC_Connected state mobility. 
MUSIM gaps may overlap with network A SMTCs during handover and re-establishment.
RAN4 to discuss how to handle overlap between MUSIM gaps and SMTC in network A for RRC connected procedures like e.g., mobility procedures in Network A. 
When gap priority is considered, it is necessary for RAN4 to define the rules for determining the MUSIM gap priorities and the priorities of existing gaps (for non-MUSIM operation) in relation to the MUSIM gaps. For that, it is important that RAN4 establishes the scenarios in which the MUSIM gap collision should be handled. 
In Rel-17 concurrent gaps, preconfigured gaps and NCSG (Network Controlled Small Gap) were specified. As part of this work, concurrent gaps have introduced a priority field which is used to determine the behavior when there is a collision between two concurrent gaps. The determination of the priorities for other types of gaps is part of the Rel-18 work that is currently being carried out in the MG_enh2 work item. However, MG_Enh2 does not address MUSIM gaps. However it is not clear if UEs supporting MUSIM will also support Rel-17 concurrent gaps. 
RAN4 to focus on determining behavior in case of the collision between MUSIM gaps and Network A gaps in the following scenarios:
a. Collision between MUSIM gaps and legacy gaps (gaps configured with GapConfig, not GapConfig-r17)
Concurrent gaps in Rel-17 include a gapPriority-r17 for configuring the priority of the gaps. 
Legacy gaps are not configured with a gap priority in Rel-17.
RAN4 is progressing on definition of gap priority for preconfigured gaps and NCSG as part of the MG_enh2 work item. 
RAN4 to consider, in a later stage or later release, the behavior for collision of MUSIM gaps in the following scenarios:
b. Collision between MUSIM gaps and concurrent gaps
c. Collision between MUSIM gaps and pre-configured gaps
d. Collision between MUSIM gaps and NCSG
e. Collision between MUSIM gaps and positioning gaps
With regard of the MUSIM priorities, some level of flexibility might be necessary, and the priority might need to be different depending on the scenario. Depending on the purpose of the MUSIM gaps, they might be more relevant for the MUSIM operation, and therefore it might be necessary to specify gap priorities depending on the purpose and on the scenario.  
Define gap priority for MUSIM gaps that depend on the gap purpose. 
Network A should be able to configure list of MUSIM gap priorities for each purpose.
The gap priorities could be adapted to the different scenarios such as the radio conditions in which the UE is at any time. As an example, in case of a UE with high mobility or that is in the cell-edge in one of the networks, the importance of the measurements is higher and therefore the priority for such measurements should be increased. Analogously, in cases in which a UE is in low mobility or in cell centre, the priority for such measurements may be decreased. Similar criteria as the ones defined for measurement relaxation may be applied for dynamic gap priority adaptation.
RAN4 to study how mobility conditions can be taken into account for the MUSIM gap priorities
Send LS to RAN2 asking how priority can be specified for MUSIM gaps and legacy gaps. 

Conclusion
This paper has presented Nokia’s views on Rel 18 MUSIM. As part of this discussion, we have reached the following observations and proposals:
1. UE measurement requirements for idle/inactive mode in network B shall be the same as existing Idle/Inactive measurement requirements.
1. The UE requested MUSIM gaps is assumed requested by the UE such that they will provide UE enough measurement opportunities to perform idle/inactive measurements in Network B. 
RAN4 does not define new UE idle/inactive measurement requirements for measurements on Network B for a UE configured with MUSIM gaps. 
UE measurement requirement for Idle/Inactive mode on network B, when assigned with requested MUSIM gaps, are the same as for network A. Hence, same as legacy requirements.
UE is not allowed any additional gaps or interruptions on network A, due to MUSIM operation on network B, outside the allocated MUSIM gaps. 
UE is not allowed to cause any gaps or interruptions on network A, due to MUSIM operation on network B if UE has requested but is not allocated with MUSIM gaps.
RAN4 needs to define the conditions in which the UE is considered to be in MUSIM operation mode. 
Single SIM requirements do not consider the case of measurement gaps overlapping SMTCs during interruption times for RRC_Connected state mobility. 
MUSIM gaps may overlap with network A SMTCs during handover and re-establishment.
RAN4 to discuss how to handle overlap between MUSIM gaps and SMTC in network A for RRC connected procedures like e.g., mobility procedures in Network A. 
RAN4 to focus on determining behavior in case of the collision between MUSIM gaps and Network A gaps in the following scenarios:
a. Collision between MUSIM gaps and legacy gaps (gaps configured with GapConfig, not GapConfig-r17)
Concurrent gaps in Rel-17 include a gapPriority-r17 for configuring the priority of the gaps. 
Legacy gaps are not configured with a gap priority in Rel-17.
RAN4 is progressing on definition of gap priority for preconfigured gaps and NCSG as part of the MG_enh2 work item. 
RAN4 to consider, in a later stage or later release, the behavior for collision of MUSIM gaps in the following scenarios:
b. Collision between MUSIM gaps and concurrent gaps
c. Collision between MUSIM gaps and pre-configured gaps
d. Collision between MUSIM gaps and NCSG
e. Collision between MUSIM gaps and positioning gaps
Define gap priority for MUSIM gaps that depend on the gap purpose. 
Network A should be able to configure list of MUSIM gap priorities for each purpose.
RAN4 to study how mobility conditions can be taken into account for the MUSIM gap priorities
Send LS to RAN2 asking how priority can be specified for MUSIM gaps and legacy gaps. 
References
[1] [bookmark: _Ref114500673][bookmark: _Ref74131708][bookmark: _Ref53929813][bookmark: _Ref70411061][bookmark: _Hlk46851752][bookmark: _Ref46833244][bookmark: _Ref46865894]RP-220955, Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR, vivo
image1.wmf
N

e

t

w

o

r

k

 

A

U

E

N

e

t

w

o

r

k

 

B

R

R

C

_

c

o

n

n

e

c

t

e

d

 

s

t

a

t

e

 

a

t

 

N

e

t

w

o

r

k

 

A

R

R

C

_

i

d

l

e

/

R

R

C

_

i

n

a

c

t

i

v

e

 

s

t

a

t

e

 

a

t

 

N

e

t

w

o

r

k

 

B

R

R

C

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

-

m

u

s

i

m

-

G

a

p

A

s

s

i

s

t

a

n

c

e

C

o

n

f

i

g

-

-

m

u

s

i

m

-

G

a

p

P

r

o

h

i

b

i

t

T

i

m

e

r

-

r

1

7

R

R

C

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

C

o

m

p

l

e

t

e

I

d

l

e

/

i

n

a

c

t

i

v

e

 

c

o

n

f

i

g

u

r

a

t

i

o

n

 

f

o

r

c

e

l

l

 

r

e

s

e

l

e

c

t

i

o

n

,

 

m

e

a

s

u

r

e

m

e

n

t

s

,

P

a

g

i

n

g

 

o

c

c

a

s

i

o

n

s

U

L

-

D

C

C

H

-

M

e

s

s

a

g

e

T

y

p

e

-

U

E

A

s

s

i

s

t

a

n

c

e

I

n

f

o

r

m

a

t

i

o

n

-

-

m

u

s

i

m

-

G

a

p

P

r

e

f

e

r

e

n

c

e

L

i

s

t

S

t

a

r

t

 

t

i

m

e

r

 

T

3

4

6

h

=

m

u

s

i

m

-

G

a

p

P

r

o

h

i

b

i

t

T

i

m

e

r

R

R

C

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

M

U

S

I

M

-

G

a

p

C

o

n

f

i

g

-

r

1

7

R

R

C

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

C

o

m

p

l

e

t

e

M

U

S

I

M

 

g

a

p

P

e

r

f

o

r

m

 

m

e

a

s

u

r

e

m

e

n

t

s

M

o

n

i

t

o

r

 

p

a

g

i

n

g

R

e

q

u

e

s

t

 

b

y

 

U

E

 

f

o

r

 

g

a

p

s

 

b

a

s

e

d

 

o

n

m

e

a

s

u

r

e

m

e

n

t

s

 

t

o

 

b

e

 

p

e

r

f

o

r

m

e

d

a

n

d

 

p

a

g

i

n

g

 

o

c

c

a

s

s

i

o

n

s

 

t

o

 

b

e

 

m

o

n

i

t

o

r

e

d

i

n

 

N

e

t

w

o

r

k

 

B

C

o

n

f

i

g

u

r

a

t

i

o

n

 

o

f

 

M

U

S

I

M

 

g

a

p

s

h

t

t

p

:

/

/

m

s

c

-

g

e

n

e

r

a

t

o

r

.

s

o

u

r

c

e

f

o

r

g

e

.

n

e

t

 

v

6

.

3

.

7


