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[bookmark: _Toc116995841]Introduction
In the last RAN4 meeting, RAN4 discussed the aspects concerning UE requirements related to the MUSIM gaps introduced in Rel-17.
During RAN4#108bis one agreement related to network B requirements was reached. However, the outcome status is captured in [1] which also capture at least open aspects related to network B requirements to be discussed further.
We will address these further in this paper.

[bookmark: _Toc116995842]Discussion
On network B requirements
Network B requirements conditions
Outcome of the RAN4#108bis meeting:
· Proposals
· P1: Update the agreement on NW B requirements to include inactive state as: Define NW B measurement/cell reselection requirements in IDLE/inactive mode only (Ericsson vivo CMCC China Telecom Huawei oppo Apple)
· P1-1: The inactive state requirement should be the same as NW B’s Idle state (Ericsson vivo China Telecom Nokia)
· P2: RAN4 only one set of requirements for NW-B requirements when UE is allocated with MUSIM gaps.  Re-discuss the conditions for the RAN4#106 agreement once network B requirements are clearer. Continue discussion other conditions during or once NW B requirements are agreed. (Nokia)
· P3: Postpone the discussion of additional conditions for defining Network B requirements until there is agreement on the framework for defining the requirements (issue 4-1-2). (Qualcomm)

P1, P1-1 & P2: it should be agnostic to MUSIM gaps and NW-A whether ‘state’ in NW-B is idle or inactive mode. Currently the requirements in idle mode and inactive mode are the same. We think the same principle can apply for NW-B measurements and requirements. Hence, we can support that RAN4 only one set of requirements for NW-B requirements when UE is allocated with MUSIM gaps.
[bookmark: _Hlk146736845]RAN4 only one set of requirements for NW-B requirements when UE is allocated with MUSIM gaps.
NW-B requirements when UE is allocated with MUSIM gaps are the same as current Idle mode measurement requirements.
Hence, we do not see a need to define separate requirement based on UE thought status in NW-B. 
P2: As discussed in our other MUSIM paper we think RAN4 need to consider more aspects when discussing network B requirements and conditions. Whether same requirements apply for both idle and inactive state is a minor issue but one anyhow. Additionally, RAN4 need to have more agreements in place and the agreements are linked in such way that they need to be considered together as a package. For example, we see that following issues should be considered together:
· NW-B measurement requirements?
· Shall UE measure other than 1 carrier in NW-B?
· Minimum MUSIM gap support from UE side
· UE requirements if UE is not allocated all requested MUSIM gaps.
When discussing NW-B requirements RAN4 need to consider the allocated MUSIM gaps, the assumed number of carriers required to be measured, is the assumption using same requirements as NW-A idle mode etc.

Network B requirements framework
Based on the contributions in RAN4#108bis following proposals have been made:
· Proposals
· P1: With DRX cycle replaced by max(DRX cycle, MGRP_max), where MGRP_max is the maximum MGRP among all configured MUSIM gaps. (xiaomi Qualcomm oppo)
· P2: The NW-B’s requirement should decouple with MUSIM gaps(mgrp) requested by UE; RAN4 to introduce a relaxed NW-B’s IDLE mode requirement as follow (Ericsson CMCC China Telecom)
· P2-1: N = 4 (Qualcomm Huawei Apple)
· P3: The measurement/cell reselection requirements in IDLE/inactive mode for NW B will reuse the existing idle/inactive requirements as the baseline. In requirements for a particular DRX cycle, it is replaced by N*DRX, where N is FFS and 1≤N≤16. N could use the format of P1 or P2 (vivo)
· P4: Replace DRX cycle by max(DRX cycle, MGRP_max) and introduce a scaling factor of 2. (MTK)
· P5: The UE measurement requirements for measurement/cell reselection requirements in IDLE/inactive mode for NW B, need to be based on a reasonable balance of the allocated MUSIM gap. The measurement/cell reselection requirements in IDLE/inactive mode for NW B could reuse the existing idle/inactive requirements. current DRX cycle is replaced with Max(DRX cycle, Min(MUSIM gap MGRP)). Remove the M1 scaling factor. (Nokia)
Recommendations: 
Online session outcome:
· New Option 1: the network B requirement is related to MGRP
· Issues for further discussion: the impact given that network B does not know the MGRP configured by network A
· New Option 2: the network B requirements is not related to MGRP, and with a fixed scaling factor N based on the DRX cycle. Further discuss the N 
· Option 2A: N = 4, and other values are not precluded. 
· Issue for further discussion: UE behavior or network impact for the case that NxDRX cycle is shorter than MGRP.
However, no further progress was reached related to the online session outcome during RAN4#108bis meeting.
MUSIM gaps are introduced to allow UE to monitor for paging in another network (NW-B) than the serving network (NW-A). To facilitate paging reception, the UE need to camp on a suitable in NW-B. Hence, the UE need to perform basic intra-frequency measurements in NW-B to ensure that UE can perform reselection from one cell to another when needed.
A reasonable starting point for the NW-B requirements would therefore be using the existing NW-A intra-frequency requirements. We do not see a need for defining stricter measurement requirements for NW-B and we do not see how more relaxed requirements would be justified – the purpose og the NW-B requirements is the same as in NW-A.
The idle/inactive measurement requirements for NW-A are using the NW-A DRX as baseline. Reason for this being that UE would have to wake up and receive paging at these points. UE would also have to receive paging in NW-B. To ensure this is done in robust manner the UE should be camped correctly – and this can be ensured by using same measurements requirements in NW-B as in NW-A. 
NW-B measurement requirements are based on NW-B DRX cycle.
It is up to the UE which MUSIM gap patterns to request. It is then up to network to allocate one or more of the requested MUSIM gaps. However, it is important to discuss which freedom the network really have in allocating MUSIM gaps to the UE.
RAN4 to discuss the consequence of the network not allocating all UE requested MUSIM gaps.
Our understanding is that the network can only allocate MUSIM gaps requested by the UE. Network cannot change to another MUSIM gap pattern than what the UE has requested. Network may choose to allocate all or some of the requested MUSIM gaps. However, RAN4 has no agreement whether any UE MUSIM requirements apply if network does not allocate all requested MUSIM gaps to the UE. This needs to be clarified.
RAN4 to clarify whether any UE MUSIM requirements apply if network does not allocate all requested MUSIM gaps.
We assume that a good UE implementation will request reasonable MUSIM gaps. For example, one MUSIM gap pattern for performing measurements (as the NW-B SMTC may not overlap with the paging UE occasions in NW-B) and one MUSIM gap pattern for paging receptions. We also assume that a good UE implementation hopefully would request MUSIM gaps for performing measurements such that they reflect the need based on the NW-B measurement requirements.
However, network cannot control this. To facilitate such good UE implementation, we suggest that we define the NW-B requirements based on the NW-B DRX cycle (paging occurrence) and the MUSIM gaps requested by the UE. By using the paging cycle as one base we can ensure that current measurement requirements can be fulfilled. And by using the MUSIM gap periodicity we can encourage UE requesting an MGRP which is aligned with the DRX cycle.
To ensure this reasonable balance between the requested MUSIM gap and MRGP, while having requirements aligned with current, we propose that the current DRX cycle is replaced with Max of the NW-B DRX cycle and the minimum MGRP among the allocated MUSIM gaps:
Max(DRX cycle, Min(MUSIM gap MGRP))
Where (MUSIM gap MGRP) includes the MGRP from all UE configured periodic MUSIM gaps.
For NW-B measurement requirements, the ‘DRX cycle’ in current requirements is replaced with ‘Max(DRX cycle, Min(MUSIM gap MGRP))’.
(MUSIM gap MGRP) includes the MGRP from all the UE configured periodic MUSIM gaps.
Hence, if the UE request a dense MUSIM gap pattern the requirements will align. If the UE requests a MUIM gap pattern with longer MGRP the measurement burden is reduced.
Applying proposal 2 and proposal 7, using the Nserv requirements as example, UE Nserv requirements in NW-B would be:
Table 4.2.2.2-1: Nserv for NW-B
	Max(DRX cycle, Min(MUSIM gap MGRP)) [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	

	0.32
	1
	8
	12
	M1*N1*4

	0.64
	
	5
	8
	M1*N1*4

	1.28
	
	4
	6
	N1*2

	2.56
	
	3
	5
	N1*2

	Note 1:	Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.
Note 3:	Min(MUSIM gap MGRP) is the minimum MGRP among all allocated periodic MUSIM gaps.



It is not fully clear if UE is also requested to support MUSIM gaps for FR2-1 and FR2-2. This should also be clarified in RAN4.
Clarify if RAN4 will define NW-B measurements for FR2-1 and FR-2-2.
Currently, the NW-A requirements includes a scaling factor M1. We would like to point out that the current M1 scaling factor was introduced due to possible mismatch between DRX cycle and SMTC. However, for measurements performed using MUSIM gaps such misalignment will not exist as the MUSIM must align with NW-B measurement occasion – based on the UE request. Hence, the M1 scaling factor shall be removed.
Remove the M1 scaling factor Nserv for NW-B.
Table 4.2.2.2-1: Nserv for NW-B
	Max(DRX cycle, Min(MUSIM gap MGRP)) [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	

	0.32
	1
	8
	12
	M1*N1*4

	0.64
	
	5
	8
	M1*N1*4

	1.28
	
	4
	6
	N1*2

	2.56
	
	3
	5
	N1*2

	Note 1:	Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.
Note 3:	Min(MUSIM gap MGRP) is the minimum MGRP among all allocated periodic MUSIM gaps.



It should be noted that with above approach a UE can select to reduce its NW-B measurement burden by requesting periodic MUSIM gaps which has long MGRP. This will also benefit NW-A. 

Nserv for NW-B:
	Max(DRX cycle, Min(MUSIM gap MGRP)) [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	

	0.32
	1
	8
	12
	M1*N1*4

	0.64
	
	5
	8
	M1*N1*4

	1.28
	
	4
	6
	N1*2

	2.56
	
	3
	5
	N1*2

	Note 1:	Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.
Note 3:	Min(MUSIM gap MGRP) is the minimum MGRP among all allocated periodic MUSIM gaps.




Requirement when MGRP = 5.12s
In last meetings RAN4 had a discussion related to the MUSIM NW-B requirements if the MUSIM MGRP would be 5.12 seconds (longer than existing applicable DRX). Following was suggested:
· Proposals
· P1: For MUSIM gap with 5.12s MGPR, new requirement for 5.12s could be defined. (CMCC vivo Huawei Apple Nokia)
· P1-1: The new requirements for 5.12s could reuse corresponding requirements (number of DRX cycles) when DRX = 2.56s. (vivo Huawei Apple)
· P2: RAN4 not need to discuss the requirement for MGRP=5.12s if the NW-B’s requirement is only related to NW-B’s DRX. (Ericsson)
· P3: NW B requirements does not apply when MUSIM gap’s MGRP=5.12s (MTK)
· P4: For MUSIM gap with 5.12s MGPR, whether to define related requirements depending on the discussion of 4-1-2 (vivo Qualcomm China Telecom) 
Initially, we think this can be discussed once RAN4 has decided on the NW-B measurement requirements. In general, we support defining requirements for this MRGP as well and hence P1 in general. We would have concerns with proposals that no requirements apply especially because it is not clear if this means if any MUSIM MGRP is 5.12s then no requirements apply.
Define requirements for MUSIM gap with 5.12s MGRP.
Additionally, it does not seem to be justified not to define any UE requirements, based on a condition (MGRP) which originates from the UE’s own MUSIM gap request.

NW B inter-frequency and inter-RAT measurement
Status of the outcome from RAN4#108bis:
· P1: Do not define inter-RAT measurement/evaluation/detection requirements of NW B. (Ericsson vivo Qualcomm China Telecom oppo Apple Nokia)
· P2: Define NW B inter-frequency requirements (Ericsson)
· P3: Do not define NW B inter-frequency requirements (vivo China Telecom Apple)
· P4: Clarify the need for performing inter-frequency and inter-RAT measurement in NW-B; Clarify the need to for RAN4 to define UE requirements for NW-B inter-frequency and inter-RAT measurements. (Nokia)
And RAN4 agreed:
· NW B Inter-RAT requirements will not be defined.
First, we would like to understand the need for performing inter-frequency measurement in NW-B? 
If RAN4 agree to define, RAN4 should discuss how to define the UE measurement requirements for inter-frequency measurements in NW-B.
Our understanding is that NW-B measurements are done on the carrier on which the UE receives paging messages from NW-B. We do not a need for UE performing NW-B inter-frequency measurement.
Clarify the need for UE performing NW-B inter-frequency.
RAN4 to define UE requirements for NW-B inter-frequency measurements only if these are introduced.
Requiring UE to perform NW-B inter-frequency measurements will likely lead to UE requesting a denser MUSIM gap pattern. For facilitating paging receptions and idle mobility in NW-B we do not see it necessary to define UE requirements for NW-B inter-frequency.
RAN4 will not define NW-B inter-frequency measurement requirements.

Network B requirements test case
The outcome from the discussions in RAN4#108bis was the same as in RAN4#108 meeting:
· Proposals
· P1: Do not define test cases to verify any new requirements in network B. (Qualcomm vivo Huawei MTK oppo Apple)
· P2: Do not exclude defining test cases to verify any new requirements in network B (Nokia)
· P3: RAN4 to postpone the test case discussion to performance part (Ericsson)
As the discussion is still in the early phase and there are still many open issues we suggest to continue discussing this. But we do not see any reason not to define any test cases for NW-B requirements when UE is configured with MUSIM gaps. It does not seem reasonable that NW-A reserves some the dedicated resources for UE to perform NW-B measurement and other operations without also ensuring that this leads to a certain performance.
Additionally, any test case would also ensure NW-A requirements when MUSIM gaps are allocated. And testing NW-B requirements could be an integrated part of this.
Do not exclude defining test cases to verify new MUSIM requirements.

[bookmark: _Toc116995848]Conclusion
In this paper, we discuss the open issues related to network B requirements. The discussion is based on the outcome status as captured in [1].
In the paper, the following Observations and Proposals were made:
Network B requirements conditions:
1. RAN4 only one set of requirements for NW-B requirements when UE is allocated with MUSIM gaps.
1. NW-B requirements when UE is allocated with MUSIM gaps are the same as current Idle mode measurement requirements.
1. When discussing NW-B requirements RAN4 need to consider the allocated MUSIM gaps, the assumed number of carriers required to be measured, is the assumption using same requirements as NW-A idle mode etc.
Network B requirements framework:
NW-B measurement requirements are based on NW-B DRX cycle.
RAN4 to discuss the consequence of the network not allocating all UE requested MUSIM gaps.
RAN4 to clarify whether any UE MUSIM requirements apply if network does not allocate all requested MUSIM gaps.
For NW-B measurement requirements, the ‘DRX cycle’ in current requirements is replaced with ‘Max(DRX cycle, Min(MUSIM gap MGRP))’.
(MUSIM gap MGRP) includes the MGRP from all the UE configured periodic MUSIM gaps.
Clarify if RAN4 will define NW-B measurements for FR2-1 and FR-2-2.
Remove the M1 scaling factor from Nserv for NW-B.
Nserv for NW-B:
	Max(DRX cycle, Min(MUSIM gap MGRP)) [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	

	0.32
	1
	8
	12
	M1*N1*4

	0.64
	
	5
	8
	M1*N1*4

	1.28
	
	4
	6
	N1*2

	2.56
	
	3
	5
	N1*2

	Note 1:	Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.
Note 3:	Min(MUSIM gap MGRP) is the minimum MGRP among all allocated periodic MUSIM gaps.



Requirement when MGRP = 5.12s:
Define requirements for MUSIM gap with 5.12s MGRP.
NW B inter-frequency and inter-RAT measurement:
Clarify the need for UE performing NW-B inter-frequency.
RAN4 to define UE requirements for NW-B inter-frequency measurements only if these are introduced.
RAN4 will not define NW-B inter-frequency measurement requirements.
Network B requirements test case:
[bookmark: _Toc116995849]Do not exclude defining test cases to verify new MUSIM requirements.
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