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Introduction 
In this paper, we request a confirmation of network behavior in delivery system information by dedicated signaling to RedCap UEs during handover, if the first active BWP for RedCap UEs in the target cell does not include common search space for system information. This scenario may happen under the current RAN1/2 agreements that initial and/or dedicated BWPs for RedCap UEs may not include CD-SSB.
Discussion
During handover, a target cell provides its system information (SI) in the RRCReconfiguration IE, as shown below:
RRCReconfiguration-v1530-IEs ::=            SEQUENCE {
    masterCellGroup                         OCTET STRING (CONTAINING CellGroupConfig)      OPTIONAL, -- Need M
    fullConfig                              ENUMERATED                        OPTIONAL, -- Cond FullConfig
    dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message   OPTIONAL, -- Cond nonHO
    masterKeyUpdate                         MasterKeyUpdate                   OPTIONAL, -- Cond MasterKeyChange
    dedicatedSIB1-Delivery                  OCTET STRING (CONTAINING SIB1)    OPTIONAL, -- Need N
    dedicatedSystemInformationDelivery      OCTET STRING (CONTAINING SystemInformation)   OPTIONAL, -- Need N
    otherConfig                             OtherConfig                                   OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1540-IEs                  OPTIONAL
}
However, as one may notice, the inclusion of the SI in this IE is optional. If SI is not included in the IE, UE is required to acquire the SI in the first active BWP in the target cell after it performs RACH, according to the following requirement specified in subclause 5.3.5.3 in TS38.331:
2>	if the reconfigurationWithSync was included in spCellConfig of an MCG:
3>	if T390 is running:
4>	stop timer T390 for all access categories;
4>	perform the actions as specified in 5.3.14.4.
3>	if T350 is running:
4>	stop timer T350;
3>	if RRCReconfiguration does not include dedicatedSIB1-Delivery and
3>	if the active downlink BWP, which is indicated by the firstActiveDownlinkBWP-Id for the target SpCell of the MCG, has a common search space configured by searchSpaceSIB1:
4>	acquire the SIB1, which is scheduled as specified in TS 38.213 [13], of the target SpCell of the MCG;
4>	upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2;
Observation 1.  System information may not always be provided before handover. In that case, UE is required to acquire it from the target cell after RACH. 
Under the current agreements, the first active BWP of a RedCap UE may or may not contain common search space for SI (i.e. searchSpaceSIB1, searchSpaceOtherSystemInformation), for the following reasons:
· If the first active BWP is the initial BWP and RedCap UEs in the target cell are configured with a separate RedCap-specific initial UL BWPs only for RACH;
· If the first active BWP is a dedicated BWP and is not configured with CD-SSB, then it may not be configured with any common search spaces for SI. 
It is resource inefficient to mandate network to always configure searchSpaceSIB1 and transmit SIB1 in the RedCap-specific first active BWP, unless the same SIB1 is also transmitted in the non-RedCap initial DL BWP (i.e. the two BWPs overlap). However, requiring RedCap-specific first active DL BWP UEs to always overlap with the non-RedCap initial DL BWP is too restrictive and is against the motivation for introducing RedCap-specific BWPs. We hence do not think this is a desirable option either.
When UE is in an active BWP configured with no common search space for SI, then according to subclause 5.2.1 in TS38.331 (excerpt shown below), , either network provides the SI through dedicated signaling or UE has to request them:
	For a UE in RRC_CONNECTED, the network can provide system information through dedicated signalling using the RRCReconfiguration message, e.g. if the UE has an active BWP with no common search space configured to monitor system information, paging, or upon request from the UE.


However, in the latter case, according to subclause 5.2.2.3.5 (excerpt shown below), UE can request only SIBs other than SIB1, by using the DedicatedSIBRequest message:  
	The UE shall:
1>	if the UE is in RRC_CONNECTED with an active BWP not configured with common search space with the field searchSpaceOtherSystemInformation and the UE has not stored a valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, of one or several required SIB(s), in accordance with sub-clause 5.2.2.1 or if requested by upper layers:
2>	for the SI message(s) that, according to the si-SchedulingInfo or posSI-SchedulingInfo in the stored SIB1, contain at least one required SIB or requested posSIB:
3>	if onDemandSIB-Request is configured and timer T350 is not running:
4>	initiate transmission of the DedicatedSIBRequest message in accordance with 5.2.2.3.6;
4>	start timer T350 with the timer value set to the onDemandSIB-RequestProhibitTimer;


Therefore, SIB1 can only be provided by network in that case. UEs can’t request it themselves. 
Observation 2. 	A RedCap UE can’t acquire or request SIB1 in the first active BWP in target cell after handover, if that first active DL BWP is not configured with searchSpaceSIB1.
At this point, one may wonder if UE may first acquire SIB1 in the default initial DL BWP of target cell and then perform RACH in the first active BWP. However, we do not think it is technically feasible, because of the timing requirement for handover specified in the RAN4 spec. 
According to subclause 6.1.12 in TS 38.133, when a UE receives a RRC message implying handover, the UE shall be ready to start the first RACH within Dhandover msec from the end of the last slot containing the RRC command, where Dhandover equals the applicable RRC procedure delay defined in clause 12 in TS 38.331 plus the interruption time Tinterrupt specified in subclause 6.1.1.2.2 in TS 38.133. 
Based on the definition of Tinterrupt, one may find that the value of Tinterrupt is in the range around 40ms. Given the typical periodicity of SIB1 of 80ms, it is therefore not always possible for a UE to first acquire SIB1 in the non-RedCap initial DL BWP and then switch to RedCap-specific first active BWP to perform the first RACH, without violating the handover timing requirement.
Observation 3. 	Under the current timing requirement for handover, it is not always possible for a RedCap UE to first acquire SIB1 in non-RedCap initial DL BWP and then switch to RedCap-specific first active BWP to perform its first RACH in the target cell. 
In our view, even if there is no timing requirement on handover, it is still not a desirable option for UE to acquire SIB1 before RACH, because that would delay the completion of handover procedure. 
Therefore, we think using dedicated signaling to deliver SIB1 either before or after handover are more viable options, if the RedCap-specific first active BWP in the target cell does not include searchSpaceSIB1, target cell provides SIB1 in handover command to a RedCap UE. Otherwise, UE expects to receive SIB1 of the target cell through dedicated signaling after it completes the first RACH in the first active BWP in the target cell. 
Since the above behaviors are purely network implementation, we would like to have them confirmed by RAN2. 
Proposal 1.	RAN2 confirm that if searchSpaceSIB1 is not configured in the RedCap-specific first active BWP in a target cell and dedicatedSIB1-Delivery IE is not included in handover command, then RedCap UE expects to receive SIB1 of the target cell by dedicated signaling after it completes the first RACH in the target cell. 
Proposal 2.	Adopt the TP in the Appendix.
Conclusion
Based on the above analysis, we’d recommend RAN2 to discuss the following observations and proposal:
Observation 1.  System information may not always be provided before handover. In that case, UE is required to acquire it from the target cell after RACH. 
Observation 2. 	A RedCap UE can’t acquire or request SIB1 in the first active BWP in target cell after handover, if that first active DL BWP is not configured with searchSpaceSIB1.
Observation 3. 	Under the current timing requirement for handover, it is not always possible for a RedCap UE to first acquire SIB1 in non-RedCap initial DL BWP and then switch to RedCap-specific first active BWP to perform its first RACH in the target cell. 
Proposal 1.	RAN2 confirm that if searchSpaceSIB1 is not configured in the RedCap-specific first active BWP in a target cell and dedicatedSIB1-Delivery IE is not included in handover command, then RedCap UE expects to receive SIB1 of the target cell by dedicated signaling after it completes the first RACH in the target cell. 
Proposal 2.	Adopt the TP in the Appendix.

Appendix – TP
[bookmark: _Toc60776760][bookmark: _Toc90650632]5.3.5.3	Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration, or upon execution of the conditional reconfiguration (CHO or CPC):
(… text omitted…)

1>	if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, and when MAC of an NR cell group successfully completes a Random Access procedure triggered above:
2>	stop timer T304 for that cell group;
2>	stop timer T310 for source SpCell if running;
2>	apply the parts of the CSI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the respective target SpCell, if any;
2>	apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;
2>	for each DRB configured as DAPS bearer, request uplink data switching to the PDCP entity, as specified in TS 38.323 [5];
2>	if the reconfigurationWithSync was included in spCellConfig of an MCG:
3>	if T390 is running:
4>	stop timer T390 for all access categories;
4>	perform the actions as specified in 5.3.14.4.
3>	if T350 is running:
4>	stop timer T350;
3>	if RRCReconfiguration does not include dedicatedSIB1-Delivery and
43> if the active downlink BWP, which is indicated by the firstActiveDownlinkBWP-Id for the target SpCell of the MCG, has a common search space configured by searchSpaceSIB1:
45> acquire the SIB1, which is scheduled as specified in TS 38.213 [13], of the target SpCell of the MCG;
4> else:
5> receive the SIB1 by dedicated signaling after completing the Random Access procedure in the target SpCell of the MCG;
4> upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2;
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