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1 Introduction
In this paper, we take a closer look at the inter-RAT handover procedure of a RedCap UE from an LTE cell to a legacy NR cell that doesn’t support RedCap. We focus on whether the UE will always trigger an RRC re-establishment (as per our agreement).
2 Discussion
We have been discussing the inter-RAT handover case for a RedCap UE for a few meetings now. Early on in the discussion, we had agreed that the RedCap UE should trigger RRC re-establishment procedure in case the handover message triggers the RedCap UE to move to a legacy NR cell. Agreement from R2-116bis [1]:
· For the LTE to NR handover, in case the target NR cell is a legacy cell, the RedCap UE should trigger RRC re-establishment procedure. FFS any specification impact or purely leave to implementation

The assumption during this discussion was that in case the RedCap UE gets a MobilityFromEUTRACommand message to a legacy NR cell, the UE would trigger a re-establishment based on the existing text as shown in Excerpt 1 below, as it would be unable to comply with the NR configuration as the NR cell wouldn’t support RedCap operation. Therefore no further specification changes were seen as needed to implement our agreement.[bookmark: _Ref110516187]Excerpt 1: Inter-RAT mobility procedure from 36.331 [2]
[bookmark: _Toc20486902][bookmark: _Toc29342194][bookmark: _Toc29343333][bookmark: _Toc36566585][bookmark: _Toc36809999][bookmark: _Toc36846363][bookmark: _Toc36939016][bookmark: _Toc37081996][bookmark: _Toc46480623][bookmark: _Toc46481857][bookmark: _Toc46483091][bookmark: _Toc109166996]5.4.3.5	Mobility from E-UTRA failure
The UE shall:
1>	if T304 configured in the MobilityFromEUTRACommand message expires (mobility from E-UTRA failure); or
1>	if the UE does not succeed in establishing the connection to the target radio access technology; or
1>	if the UE is unable to comply with (part of) the configuration included in the MobilityFromEUTRACommand message; or
1>	if there is a protocol error in the inter RAT information included in the MobilityFromEUTRACommand message, causing the UE to fail the procedure according to the specifications applicable for the target RAT (i.e. according to clause 5.3.5.6 if the targetRAT-Type in the received MobilityFromEUTRACommand is set to eutra):
2>	stop T304, if running;
2>	if the cs-FallbackIndicator in the MobilityFromEUTRACommand message was set to TRUE or e-CSFB was present:
3>	indicate to upper layers that the CS fallback procedure has failed;
2>	revert back to the configuration used in the source PCell, excluding the configuration configured by the physicalConfigDedicated, mac-MainConfig and sps-Config;
2>	if MobilityFromEUTRACommand concerned a failed inter-RAT handover from E-UTRA to NR and if the UE supports Radio Link Failure Report for Inter-RAT MRO NR:
3>	store handover failure information in VarRLF-Report according to 5.3.5.6;
2>	initiate the connection re-establishment procedure as specified in 5.3.7;



A RedCap UE needs to acquire SIB1 of the target cell to know if the cell supports RedCap operation or not. When a handover from LTE is triggered, there are two ways in which SIB1 can be acquired as part of the handover procedure (see Excerpt 2 below):
1. the RRC-Reconfiguration message includes dedicatedSIB1-Delivery or
2.  the first active DL BWP on the NR cell includes a common search space configured for SIB1 reception. [bookmark: _Ref110600329]Excerpt 2: SIB1 acquisition during handover to NR procedure from 38.331 [3]
[bookmark: _Toc60776760][bookmark: _Toc100929558]5.3.5.3	Reception of an RRCReconfiguration by the UE
… <text deleted>…
1>	if reconfigurationWithSync was included in spCellConfig of an MCG or SCG:
2>	if sl-PathSwitchConfig was included in reconfigurationWithSync:
3>	stop timer T420 upon successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE);
2>	else:
3>	when MAC of an NR cell group successfully completes a Random Access procedure triggered above:
3>	stop timer T304 for that cell group;
… <text deleted>…
2>	if the reconfigurationWithSync was included in spCellConfig of an MCG:
… <text deleted>…
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;
… <text deleted>…
2>	the procedure ends.





In case SIB1 is not provided as part of the handover command (using dedicatedSIB1-Delivery), the UE would complete the handover procedure as highlighted above before acquiring SIB1. There also remains a third case where the handover procedure can succesfully complete with SIB1 not being read at, i.e. when the conditions for cases 1 or 2 listed earlier are not met. 
In both these cases, the RedCap UE would be unaware that the target cell doesn’t support RedCap operation before the handover procedure completes (since SIB1 is not read before random access completion) and the trigger condition for re-establishment highlighted in Excerpt 1 will not be met. We end up having a RedCap UE operating in connected mode in an NR cell that doesn’t support RedCap operation. Once the RedCap UE enters connected mode in an NR cell that doesn’t support RedCap operation, there exists no way in the current specification to trigger re-establishment.
Observation 1: If SIB1 isn’t included in the handover message from LTE, a RedCap UE will not trigger re-establishment if the target NR cell does not support RedCap.
Given that we have agreed on expected RedCap UE behaviour (i.e. to trigger re-establishment), the simplest way to implement our agreement is to ensure that a RedCap-supporting NR cell always includes SIB1 in the RRC-Reconfiguration message. By this token, the RedCap UE would know that the target cell doesn’t support RedCap and can trigger re-establishment if SIB1 is absent from the handover message.
Proposal 1: If target NR cell’s SIB1 is not included in the handover message, a RedCap UE triggers the RRC re-establishment procedure.
[bookmark: _Ref111008770]Excerpt 3: Barring check on SIB1 reception
[bookmark: _Toc60776719][bookmark: _Toc100929510]5.2.2.4.2	Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
1>	store the acquired SIB1;
1>	if the UE is a RedCap UE and it is in RRC_IDLE or in RRC_INACTIVE, or if the RedCap UE is in RRC_CONNECTED while T311 is running:
2>	if intraFreqReselectionRedCap is not present in SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];




Even if SIB1 is included in the handover message, a RedCap UE in connected mode will not check the barring bits in SIB1 as highlighted in Excerpt 3 above. Therefore, we need to perform the barring checks on SIB1 reception as part of the LTE to NR handover procedure in order to implement our earlier agreement that re-establishment should be triggered. 
Proposal 2: Update the handover to NR procedure to check the RedCap flags from the included SIB1.
3 Conclusion
In this contribution we have the following observation:
Observation 1: If SIB1 isn’t included in the handover message from LTE, a RedCap UE will not trigger re-establishment if the target NR cell does not support RedCap.
Based on this observation, we propose:
Proposal 1: If target NR cell’s SIB1 is not included in the handover message, a RedCap UE triggers the RRC re-establishment procedure.
Proposal 2: Update the handover to NR procedure to check the RedCap flags from the included SIB1.
A corresponding TP is present in the Annex of this document.
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5 Annex: Text Proposal
[bookmark: _Toc60776855][bookmark: _Toc100929671]START OF CHANGE
5.4.2	Handover to NR
[bookmark: _Toc60776856][bookmark: _Toc100929672]5.4.2.1	General


Figure 5.4.2.1-1: Handover to NR, successful
The purpose of this procedure is to, under the control of the network, transfer a connection between the UE and another Radio Access Network (e.g. E-UTRAN) to NR.
The handover to NR procedure applies when SRBs, possibly in combination with DRBs, are established in another RAT. Handover from E-UTRA to NR applies only after integrity has been activated in E-UTRA.
[bookmark: _Toc60776857][bookmark: _Toc100929673]5.4.2.2	Initiation
The RAN using another RAT initiates the handover to NR procedure, in accordance with the specifications applicable for the other RAT, by sending the RRCReconfiguration message via the radio access technology from which the inter-RAT handover is performed.
The network applies the procedure as follows:
-	to activate ciphering, possibly using NULL algorithm, if not yet activated in the other RAT;
-	to re-establish SRBs and one or more DRBs;
[bookmark: _Toc60776858][bookmark: _Toc100929674]5.4.2.3	Reception of the RRCReconfiguration by the UE
The UE shall:
1> if the UE is a RedCap UE:
2>  if the RRCReconfiguration does not include dedicatedSIB1-Delivery; or,
2> if intraFreqReselectionRedCap is not present in the SIB1 included in dedicatedSIB1-Delivery:
3> consider the handover to NR procedure failed;
3> perform the actions defined for this failure case as defined in the specifications applicable for the other RAT;
2> else:
3> if the cellBarredRedCap1Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 1 Rx branch; or
3> if the cellBarredRedCap2Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 2 Rx branches; or
3> if the halfDuplexRedCapAllowed is not present in the acquired SIB1 and the UE supports only half-duplex FDD operation:
4> consider the handover to NR procedure failed;
4> perform the actions defined for this failure case as defined in the specifications applicable for the other RAT;
1>	apply the default L1 parameter values as specified in corresponding physical layer specifications except for the parameters for which values are provided in SIB1;
1>	apply the default MAC Cell Group configuration as specified in 9.2.2;
1>	perform RRC reconfiguration procedure as specified in 5.3.5;
NOTE:	If the UE is connected to 5GC of the source E-UTRA cell, the delta configuration for PDCP and SDAP can be used for intra-system inter-RAT handover. For other cases, source RAT configuration is not considered when the UE applies the reconfiguration message of target RAT.
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