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1	Introduction
Below is RAN1 agreement for measurement gap configuration where UE can send the gap request using UL MAC CE.

· Preconfiguration of MG(s) in RRC is supported from RAN1 perspective.
· Each MG in the preconfiguration is associated with an ID
· The information in the UL MAC CE for MG activation request by the UE can be one ID associated with the preconfiguration of the MG
· Send an LS to RAN2 and RAN3

RAN1 has agreed that the maximum preconfigured MG is 16.
  Agreement The maximum number of preconfigured MGs is 16.
In this paper, we discuss the UL MAC CE design

Further, RAN2 agreement in this area:
eLCID is adopted for UL MAC CE for MG activation/deactivation request and DL MAC CE for MG activation/deactivation command. (13/13)
For triggering condition for the UL MAC CE, reuse current RRC condition for Rel-16 PRS gap request, taking into account preconfigured MG.  If the preconfigured MG is there and can satisfy the UE’s requirement, the UE uses MAC CE, otherwise RRC message as in Rel-16.  The selection is specified in RRC.  Reuse the “not configured or not sufficient” language from Rel-16.
UL MAC CE for MG activation and deactivation is triggered by upper layers.
LPP signalling for LMF to indicate to UE whether to send/not send the UL MAC CE for positioning MG activation request is not defined.
the following options to cancel a triggered UL MAC CE for MG activation and deactivation should be captured in the spec; other options can be discussed in the running CR discussion.
•	When the MAC CE is transmitted 
•	When a request from upper layers to transmit a new request to gNB for a new/modified gap configuration is received 
•	When an indication from upper layers that the gaps are not needed any more or a gap with a new id needs to be activated is received 
•	On MAC reset 




2	UL MAC CE
NW may configure multiple pre-configured gaps (as per RAN1 agreement there can be up to 16). There can be several measurement gaps that may meet UE requirements. Hence, a provision should be made where UE without much overhead requests which measurement gap IDs are preferred. This allows flexibility in the NW side as it has several possibilities for configuration rather than constraint to one. Below indexing based request can easily allow UE to indicate in request the preferred MG requests. If UE prefers pre-configured MG IDs 1 and 8; it would set the corresponding I1 and I8 bits to 1 and the rest to 0.




[bookmark: _Toc101820821]A two-octet bitmap is used for identifying the pre-configured measurement IDs.

Since, it is possible for UE to either send the MG request using legacy RRC procedure for gap activation or using MAC CE; there should also be an option from NW perspective whether UE sends using only legacy procedure or using MAC CE or can use either of them.
RRC is reliable and robust as compared to MAC; one of the reasons is because of RLC ARQ mechanisms. It may be preferred a reliable transport at times or in some deployment as compared to latency savings. Further, the latency savings is minor. Hence, from NW perspective, it should be allowed to provide which protocol layer UE uses to transport the MG request. This also allows the NW to have some sort of control; e.g. prohibit timer or wait timer if UE happens to trigger several SR in short interval because of the UL MAC CE.
[bookmark: _Toc101820818]A control mechanism would be needed by the NW to disable the MAC CE based MG request in some cases and for some scenarios where data reliability is preferred.
Such RRC Reconfiguration on providing the preference as which mode is used can be configured as below.


RRCReconfiguration-v1700-IEs ::=        SEQUENCE {
    otherConfig-v1700                       OtherConfig-v1700                                              OPTIONAL, -- Need M
    ul-GapFR2-Config-r17                    SetupRelease { UL-GapFR2-Config-r17 }                          OPTIONAL, -- Need M
    sl-L2RelayUEConfig-r17                  SetupRelease { SL-L2RelayUEConfig-r17 }                        OPTIONAL, -- Cond L2RelayUE
    sl-L2RemoteUEConfig-r17                 SetupRelease { SL-L2RemoteUEConfig-r17 }                       OPTIONAL, -- Cond L2RemoteUE
    dedicatedPagingDelivery-r17             OCTET STRING (CONTAINING Paging)                               OPTIONAL, -- L2U2NRelay
    needForNCSG-ConfigNR-r17                SetupRelease {NeedForNCSG-ConfigNR-r17}                        OPTIONAL, -- Need M
    needForNCSG-ConfigEUTRA-r17             SetupRelease {NeedForNCSG-ConfigEUTRA-r17}                     OPTIONAL, -- Need M
    musim-GapConfig-r17                     SetupRelease {MUSIM-GapConfig-r17}                             OPTIONAL, -- Need M
    scg-State-r17                           ENUMERATED { deactivated }                                     OPTIONAL, -- Need S
    appLayerMeasConfig-r17                  AppLayerMeasConfig-r17                                         OPTIONAL, -- Need M
   measurementGapRequestMode-r17           ENUMERATED { onlyRRC }     OPTIONAL, -- Need M                                
    nonCriticalExtension                    SEQUENCE {}                                                    OPTIONAL
}




	measurementGapRequestMode
Indicates that PRS measurement gap request is sent via RRC IE LocationMeasurementInfo.




[bookmark: _Toc101820822]NW provides the option which protocol layer is used for transmitting measurement gap request.

[bookmark: _Toc37681191][bookmark: _Toc46486763][bookmark: _Toc52547108][bookmark: _Toc52547638][bookmark: _Toc52548168][bookmark: _Toc52548698][bookmark: _Toc100881466]
Another aspect that needs to be discussed is whether the MAC CE can also carry the BSR. The UE appends the BSR when it sends MAC CE with deactivation MG request. Sending deactivation implies UE has completed the measurement and thus it needs to send measurement report; UE should be aware of how much data that it needs to transmit. Hence, in order to save latency, UE can also append the BSR also with the MAC CE. Otherwise, UE may have to send multiple MAC CE; one for deactivation and other for the dedicated BSR.
[bookmark: _Toc101820819]In order to save latency, the UE may also append the BSR along with UL MAC CE 	measurement gap activation/deactivation request

[bookmark: _Toc101820823]RAN2 to discuss UL MAC CE for pre-configured measurement gap has the provision to include BSR.
3	Conclusion
Observation 1	A control mechanism would be needed by the NW to disable the MAC CE based MG request in some cases and for some scenarios where data reliability is preferred.
Observation 2	In order to save latency, the UE may also append the BSR along with UL MAC CE  measurement gap activation/deactivation request
 
Based on the discussion in the previous sections we propose the following:

Proposal 1	A two-octet bitmap is used for identifying the pre-configured measurement IDs.
Proposal 2	NW provides the option which protocol layer is used for transmitting measurement gap request.
Proposal 3	RAN2 to discuss UL MAC CE for pre-configured measurement gap has the provision to include BSR.
[bookmark: _In-sequence_SDU_delivery]
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