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Introduction
This email discussion is for R17 MUSIM WI and the scope covers the following agenda items:
This is the WF to capture all agreements and open issues in [101-bis-e][228] LTE_NR_MUSIM email related to Rel-17 MUSIM discussion discussions at RAN4#101-bis-e meeting.   
Topic #1: Rel-17 RRM for MUSIM
Sub-topic 1-1 Work plan
Issue 1-1-1: Work plan for Rel-17 MUSIM
· Proposals:
· Suggest the following work plan
Agreement: agree the working plan
Sub-topic 1-2 New gap patterns for MUSIM 
Issue 1-2-1: MGL for new periodic gap patterns for MUSIM
· Proposals: 
· Option 1: [6ms; 10ms; 20ms] (Ericsson vivo Huawei MTK Apple Nokia oppo xiaomi ZTE)
· Option 2: 6ms (Charter Communications)
· Option 3: [20ms; 40ms; 80ms; 160ms] (Intel)   [20ms] at the 1st round (Intel)
· Option 7: [6ms; 10ms; 20ms 40] ms (QC)
· Agreements
· Define 6ms, 10ms, 20ms MGL for new periodic gap patterns for MUSIM. FFS is longer values shall be considered.

Issue 1-2-2: MGRP for new periodic gap patterns for MUSIM
· Proposals: 
· Option 1: [320ms, 640ms, 1280ms, 2560ms] (Charter Communications, Ericsson, vivo, Apple, oppo, Huawei QC MTK Nokia xiaomi ZTE)
· Option 2: 5120ms in addition to option 1; (Intel)
· Agreements
· Define 320ms, 640ms, 1280ms, 2560ms MGRP for new periodic gap patterns for MUSIM
· Define new periodic gap patterns for MUSIM with [5120ms MGRP and 20ms MGL]
Issue 1-2-3: Aperiodic gap pattern for MUSIM 
· Proposals: 
· Option 1: MGL only with value [6ms; 10ms; 20ms] (Ericsson)
· Option 2: MGL only with value 20ms; (Charter Communications, vivo, oppo)
· Option 3: MGL only with value [10ms; 20ms] (Huawei)
· Option 4: new gap patterns are with the combination of MGL and MGRP of (20ms, 5120ms), (40ms, 5120ms), (80ms, 5120ms) and (160ms, 5120ms)  (Intel)
· Option 5: MGL (ms) = 80, 160, 320, 640, 1280, 2560, 5120 QC
· Summary on MGL value supported by companies
· 6ms  		Ericsson
· 10ms 	Ericsson Huawei
· 20ms 	Ericsson, Charter Communications, vivo, oppo, Huawei
· 80ms 	xiaomi
· New proposal after 1sr round option 5 from QC
Agreement: 20 ms MGL is agreed for Rel-17 , other candidate value are TBD

Issue 1-2-4: Mandatory new gap pattern for MUSIM 
· Proposals:
· Option 1: RAN4 to introduce the mandatory MGPs for MU-SIM once UE reporting to support MUSIM capability, such as MGRP = 1280ms. (Ericsson, Charter Communications)
· Option 2: Not necessary (QC MTK Apple Intel Nokia oppo xiaomi Huawei ZTE)
· Recommended WF
· TBA

Issue 1-2-5: How to specify new gap pattern for MUSIM
· Proposals
· Option 1: New gap patterns dedicated for MUSIM purpose could be denoted by the existing gap pattern IDs with longer MGRP indication (oppo)
· Option 2: Not support (Ericsson MTK Apple Intel xiaomi Huawei Charter Communications)
· Option 3: treated in CR (QC)
· Option 4: Create a new table for MUSIM (Nokia oppo ZTE vivo)
Agreement: Discuss it in CR

Issue 1-2-6: New gap pattern application rules
· Proposals
· Option 1: gap patterns with longer MGRP indication can only be requested for MUSIM purpose (oppo Huawei)
· Option 1a: RAN4 to clearly indicate the new MGPs dedicated for MUSIM with a separate MGPs, including new periodic MGPs and aperiodic MGPs (Ericsson MTK)
· Option 2: no need to limit the specific use of MUSIM gaps as long as they are used for MUSIM purposes (QC)
Agreement: Agree the new gap patterns defined are for MUSIM purpose. Discuss how to capture it in the related CR directly.

Sub-topic 1-3 Existing gap patterns for MUSIM  
Issue 1-3-1: Remove restrictions for gap pattern 24 and 25
· Proposals
· Option 1: In order to allow gap pattern 24 and 25 can be used for MUSIM purpose, clarifications at NOTE 6 in Table 9.1.2-2 and NOTE 8 in Table 9.1.2-3 from TS38.133 should be added (vivo Ericsson)
· Option 2: Define new TS38.133 clause specifically for MUSIM gaps (Nokia)
· Option 3: No need to remove restrictions for 24 and 25 because new ID-s are introduced for the MUSIM gaps which have the same MGL and MGRP combos with 24 and 25. (Intel)
Agreement: address this issue directly in CR discussion. No more discussion. 

Issue 1-3-2: Usage legacy MGPs
· Proposals
· Option 1: The legacy MGPs can be used for MUSIM measurements (Ericsson Nokia)
· The legacy MGPs can be used for MUSIM measurements, but with lower efficiency (Ericsson)
· Option 2: no need to conclude anything for this discussion (Intel)
Agreement: option 1a and 1 have already been agreed at RAN4 101 meeting. No more discussion on this topic.

Sub-topic 1-4 Further reply for LS R2-2108861 
Issue 1-4-1: Gap pattern for on-demand SI  
· Proposals
· Further reply LS R2-2108861, if necessary, is based on draft LS provided at R4-2200386
Option 1: Ericsson Apple
It’s feasible to use multiple short aperiodic gaps for Msg1, Msg2, (Msg3, Msg4) transmission/reception or their combinations and multiple trials for On-demand SI request. 
To avoid missing the following signal reception/transmission windows after the first aperiodic gap window, UE can request multiple aperiodic gaps once at a time.
Option 2: UE requesting multiple aperiodic MUSIM gaps in one shot is not supported (QC vivo)
Option 3: Fine with previous reply (MTK)
Option 4: allow periodic gap request for on-demand SI (Intel)
Option 5: It's fine to send LS to RAN2 but RAN4 should collect ALL the agreements made in this meeting in that LS. (Nokia Charter)
Option 6: the reply in R4-2200386, but shall we include the supported MGL for the aperiodic gap based on agreement in 1-2-3 (Huawei)
· Recommended WF: FFS

Sub-topic 1-5 Application issue for MUSIM
Issue 1-5-1 Gap for paging and SSB for AGC
· Proposals
· Option 1: no need to limit the usage of gaps. (Apple QC MTK Intel Nokia Oppo xiaomi Huawei Charter ZTE vivo)
· Option 1a: one solution is to use legacy gap with large MGL  (vivo)
· Option 2: Single gap with MGRP [0.32s, 0.64s, 1.28s and 2.56s] and legacy MGL[10ms, 20ms] will be applied when the time proximity between the SSB for AGC and paging reception is shorter than a threshold. Otherwise, two independent gaps with MGL[6ms] are preferred. (Ericsson)
Agreement: Option 1: no need to limit the usage of gaps

Issue 1-5-2: Application considerations
· Proposals
· Option 1: Sharing the gap between network A’s mobility measurements and the MUSIM measurements is precluded.  RAN4 may revisit the related agreements in concurrent gaps and CSSF design for MUSIM gaps in future release. (Ericsson oppo ZTE)
· Option 2: The UE uses the dedicated gap introduced for MUSIM according to network measurement gap configurations to read the SIB-s at network B and the gap configurations from the network including MGL, MGRP and gap offset guarantee that the UE acquires the scheduled SIB-s correctly; the UE is not required to acquire any SIB scheduling that is outside the MUSIM gaps. (Intel oppo)
· Option 3: The UE should be allowed to use the MUSIM gaps for the purpose of supporting Rel-17 MUSIM operation. No further constraints are needed (QC)
· Option 4: Up to UE and no more discussion on this issue (MTK Apple Nokia)
· Option 5: option 1 is a clarification and option 2 no spec impact
· Recommended WF: FFS

Issue 1-5-3: MIB/SIB1 acquisition
· Proposals
· Option 1: To acquire MIB/SIB1, MG with legacy MGL and MGRP can be used. Two options are recommended (Apple Ericsson ZTE)
· NW configures aperiodic gap patterns with multiple attempts (e.g. 6 MG occasions)
· NW configures periodic gap patterns, UE informs NW the gap can be cancelled once MIB/SIB1 reading is completed.
· Option 2: Regarding the first sub-bullet in option 1, our understanding is that RAN2 signalling will not support the UE requesting multiple aperiodic MUSIM gaps in one shot (one message) (QC)
· Option 3: Up to UE decision (oppo xiaomi Huawei vivo), no more discussion (MTK Nokia)
· Option 4: use only the MUSIM gap patterns introduced with new gap ID-s for MUSIM operations (Intel)
· Option 5: out of scope (xiaomi)
· Option 6: Option 1 has already been agreed (Charter vivo)
Tentative agreement: Majority views are either out of scope, or up to UE. No more discussion this meeting. 

Issue 1-5-4: OSI acquisition
· Proposals
· Option 1: UE can request M aperiodic gaps with short MGL(6ms) to monitor the PDCCH occasions for SI message, where M is FFS. (Ericsson Apple)
· Option 2: Regarding the first sub-bullet in option 1, our understanding is that RAN2 signalling will not support the UE requesting multiple aperiodic MUSIM gaps in one shot (one message) (QC vivo)
· Option 3: Up to UE decision (oppo xiaomi), no more discussion (MTK) 
· Option 4: All the new gaps with new ID-s can be applied to on-demand SI (Intel)
· Option 5: up to RAN2 (Nokia Huawei Charter ZTE)
Tentative agreement: Majority views are either out of scope, or up to RAN2. No more discussion this meeting. 

Issue 1-5-6: On-demand SI
· Proposals
· Option 1: It’s feasible to use one aperiodic gap for Msg1, Msg2 or MsgA, MsgB and another aperiodic gap for Msg3, Msg4 which depends on the proximity of two Msgs. (Ericsson)
· Option 2: Option 1 is not clear (QC Apple)
· Option 3: All the new gaps with new ID-s can be applied to on-demand SI (Intel)
· Option 4: Up to UE implementation (Nokia oppo vivo)
· Option 5: Up to RAN2 (Huawei ZTE)
· Option 6: within 20ms it is feasible to do 2-step RACH and 4-step RACH (Charter)
Tentative agreement: Majority views are either out of scope, or up to RAN2. No more discussion this meeting. 

Issue 1-5-7: Multiple aperiodic gaps 
· Proposals
· Option 1: UE can request multiple aperiodic gaps once at a time to avoid missing the following signal reception/transmission windows. (Ericsson Apple)
· Option 2: up to RAN2 (MTK Intel Nokia Huawei Charter ZTE vivo)
Tentative agreement: Majority views are either out of scope, or up to RAN2. No more discussion this meeting. 

Sub-topic 1-6 Miscellaneous 
Issue 1-6-1: autonomous gaps
· Proposals
· Option 1: Consider autonomous gaps and DRX based operations specified for CGI reading to MUSIM SIB acquisitions and on-demand SI operations. (Intel)
Agreement: Out of scope and not within current RAN2 design

Issue 1-6-2: to answer RAN2 question 2-C in R2-2108861 
· Proposals
· Option 1: RAN4 assumes “stay in connection in Network A” means UE would not trigger beam failure or RLF in Network A even if long gap duration is configured. Details for RAN2 information: (Apple)
· For SSB based BFD: UE would trigger beam failure if gap duration is longer than P  N  Max(TDRX,TSSB). Where TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length. P and N are scaling factors defined in TS38.133 section 8.5.2.2.
· For CSI-RS based BFD: UE would trigger beam failure if gap duration is longer than P  N  PBFD  Max(TDRX, TCSI-RS). Where TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length. P, N and PBFD are scaling factors defined in TS38.133 section 8.5.3.2.
· For SSB based RLM: UE would trigger RLF if gap duration is longer than P  N  Max(TDRX,TSSB). Where TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length. P and N are scaling factors defined in TS38.133 section 8.1.2.2.
· For CSI-RS based RLM: UE would trigger RLF if gap duration is longer than P  N  Max(TDRX, TCSI-RS). Where TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. TDRX is the DRX cycle length. P and N are scaling factors defined in TS38.133 section 8.1.2.2
· Option 2: RAN4 not further discuss criteria for “stay in connection” in NW A (Huawei Ericsson ) 
· Option 3: no more discussion (QC Intel)
· Option 4: no need to discuss this topic with MGL <= 20ms (MTK Apple Nokia oppo xiaomi Huawei Charter)
· Recommended WF
· Other scenarios except for scenario included in the following agreement are FFS
· Agreement: no need to discuss this topic when MGL <= 20ms 

Issue 1-6-3: Considerations on RRM requirements
· Proposals
· Option 1: (Nokia)
· Capture in TS38.133 that the requirements for UE measurements in NW B during P-NSG and A-NSG are not defined in the Rel-17 version of specification.
·  Yes: Ericsson, MTK
·  No: Apple Huawei vivo
· No more discussion: QC 
· Already agreed: Charter
· The UE shall determine the MUSIM NSG patterns based on NW A timing (similarly as for existing measurement gaps).
· Yes: Ericsson QC MTK Huawei
· No: Apple
· Already agreed: vivo
· Capture in TS38.133 that additional RRM requirements for MUSIM are not defined in the Rel-17 version of specification. 
· Yes: Ericsson MTK
· No: Apple Huawei vivo
· No more discussion: QC
· Already agreed: Charter
· Capture in TS38.133 that the UE measurement requirements in NW A during P-NSG follow the measurement requirements as already captured in TS38.133 clause 9.
· Yes: 
· No: Ericsson Apple
· No more discussion: QC MTK
· More discussion: vivo
· More discussion :we understand it means UE is not required to meet measurement requirements for NW A when configured with MUSIM gaps (Huawei)
· Capture in TS38.133 that the measurement requirements for NW A and NW B measurements are not defined if the NSG overlap with NW A per-UE measurement gaps. 
· Yes:
· No: Ericsson Apple Huawei vivo
· No more discussion: QC MTK
· Capture in TS38.133 that UE is not required to communicate with any NW A serving cells while using A-NSG towards NW B.
· Yes: QC Apple Huawei vivo
· No: Ericsson MTK
· Option 2 No more discussion (Intel)
· Option 3:  Nokia
· MUSIM-specific clause for RRM requirements
· Clear and separate definition of (mandatorily) supported MGL/MGRP for MUSIM
· Separating requirements for P-NSG and A-NSG
Recommended WF: Discuss these issues directly in the CR

Sub-topic 1-7 UE feature issue
Issue 1-7-1 UE feature list for MUSIM
· Recommended WF: FFS
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