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Introduction
In RAN2#99bis, the following was agreed:
Agreements
1-	Msg 5 is used to indicate the CN type. eNB shall initially configure SRB1 with LTE PDCP. Upon receiving CN Type Selection = 5GCN in Message 5, eLTE eNB reconfigures SRB1 with NR-PDCP
FFS: Whether the reconfiguration to NR PDCP is required before SMC.
2-	If it is found during further work that changes are required in Message 3 for other reasons, then this decision can be revisited (a solution where eNB initially configures SRB1 with NR-PDCP can be adopted)

In this paper we take a closer look at RRC handling of PDCP version change and whether reconfiguration is performed before or after SMC when connecting to 5GCN.
[bookmark: _Ref178064866]Discussion
[bookmark: _Hlk498611159]RRC handling of SRB PDCP version change
SRB PDCP version change was discussed in email discussion [99bis#17]. Two different approaches for how to manage the change was discussed. 
In 36.331, srb-ToAddMod does not include PDCP configuration. In 5.3.10.1, PDCP entity is established and configured with MCG security configuration during SRB establishment, i.e. for each srb-Identity that is not part of the current UE configuration. This is since during connection establishment, LTE PDCP is always configured.
LTE PDCP to NR PDCP 
The following approach is used in the TP [2] of email discussion [99bis#17]:
When the PDCP version of an SRB is to be changed from LTE PDCP to NR PDCP, the NR PDCP configuration is provided in pdcp-Config of srb-ToAddMod in nr-radioBearerConfig for corresponding srb-Identity. The procedure text in 38.331 then triggers the release of the LTE PDCP for the corresponding SRB (changes proposed in [99bis#17] underlined): 
for each srb-Identity value included in the srb-ToAddModList that is not part of the current UE configuration or configured with pdcp-Config (SRB establishment or reconfiguration from E-UTRA to NR PDCP):
2>	apply the specified configuration defined in 9.1.2 for the corresponding SRB;
2>	establish a PDCP entity and configure it with the security algorithms according to securityConfig and apply the keys (KUPenc) associated with the KeNB/S-KgNB as indicated in keyToUse, if applicable;
2>	if the current UE configuration as specified in TS 36.331 includes a SRB identified by the same srb-Identity value:
3>	associate the E-UTRA RLC and DCCH entities of this SRB with the NR PDCP entity;
3>	release the E-UTRA PDCP entity of this SRB;

In this solution, there is no 36.331 IE needed for this reconfiguration and no procedure text. In case split SRB is configured, rlc-Config and logicalChannel-ToAddModList are included in secondaryCellGroupToAddModList to setup the NR SCG logical channel and RLC entity. A property of this solution is that the release of the E-UTRA PDCP is triggered from in NR RRC. However, similarly, the entire NR SCG can also be released from within 36.331.

In the email discussion [99bis#17], an alternative approach was also presented, in which the release of the LTE PDCP entity was handled in LTE RRC. The following example was given (changes to 36.331 underlined):
1>   for each srb-Identity value included in the srb-ToAddModList that is part of the current UE configuration (SRB reconfiguration or add  split SRB for EN-DC):
2>           reconfigure the RLC entity in accordance with the received rlc-Config;
2>           reconfigure the DCCH logical channel in accordance with the received logicalChannelConfig;
2> if nr-radioBearerConfig1 associated with the same SRB ID is received;
3> release the LTE PDCP entity if configured
3> associate MCG RLC and MCG DCCH entities with the PDCP entity received in nr-radioBearerConfig1 associated with the same SRB ID;
2>  else : (NR to LTE case)
3>           establish a PDCP entity and configure it with the current (MCG) security configuration, if not configured;
This has the benefit of keeping the LTE actions defined in 36.331, keeping NR RRC clean of LTE PDCP release. However, there are a couple of issues:
· The actions in 36.331 become dependent of the presence of a field (srb-Identity) in the NR container nr-radioBearerConfig. So, nr-radioBearerConfig is no longer a transparent container from 36.331 point of view.
· The procedural text assumes that the NR PDCP entity has already been established, i.e. that the nr-radioBearerConfig has been processed before the LTE PDCP is released.
In summary, we don’t have a strong preference between the two alternatives, but suggest to stick with the version currently included in the TP [2].
[bookmark: _Toc498550944][bookmark: _Toc498551814][bookmark: _Toc498551857][bookmark: _Toc498611033][bookmark: _Toc498633348][bookmark: _Toc498644848]Handle PDCP version change as described in TP in [99bis#17].
NR PDCP to LTE PDCP 
The following approach is used in the TPs of email discussion [99bis#17]:
When the PDCP version of an SRB is to be changed from NR PDCP to LTE PDCP, the network signals srb-toRelease in nr-radioBearerConfig for the corresponding srb-Identity to release the NR PDCP entity (proposed text for 38.331 from [99bis#17]):
The UE shall for the SRB with SRB Identity corresponding to srb-ToRelease:
1>	release the PDCP entity.
If split SRB was used, logicalChannel-ToReleaseList is included in secondaryCellGroupToAddModList in order to release the NR logical channel, as the split SRB is not supported for LTE PDCP. 
To avoid the release of the entire SRB, the LTE part of the RRC message will include srb-ToAddMod with the same srb-Identity, which will trigger the setup of the LTE PDCP for the corresponding SRB.

NR PDCP to LTE PDCP (Handover to legacy eNB)
For EN-DC it could be desirable to support direct handover to legacy base stations which do not support NR PDCP. In this case it is assumed the “full configuration” would need to be used. Since the legacy base station does not provide any explicit signalling to release the SRB1 configured with NR PDCP the UE behaviour would be to implicitly switch back to SRB1 configured with LTE PDCP when it receives a “full configuration” RRC connection reconfiguration which does not include any embedded NR RRC information.
[bookmark: _Toc498633349][bookmark: _Toc498644849]UEs configured with NR PDCP for SRB1 should revert back to LTE PDCP when they receive a “full configuration” RRC connection reconfiguration message which does not include any embedded NR RRC information. 

LTE connected to 5GCN
In 37.340 [1], it is stated that in MR-DC with 5GC, NR PDCP is always used for all bearer types. One reason for this agreement is the security algorithms, which in case of 5GCN will include 5G security algorithms, which may not be supported by LTE PDCP. For the same reason, it seems natural that NR PDCP should always be used also for the SRBs. This is also in line with agreements from last meeting, where it was agreed that for UEs connecting to 5GCN, eLTE eNB reconfigures SRB1 with NR-PDCP.
[bookmark: _Toc498424130][bookmark: _Toc498550942][bookmark: _Toc498551812][bookmark: _Toc498551855][bookmark: _Toc498611034][bookmark: _Toc498633350][bookmark: _Toc498644850]Only NR PDCP is supported for SRBs, when UE is connected to 5GCN.
According to the agreements in RAN2#99bis (see introduction), unless a CN type indication in MSG3 is introduced, the eNB shall initially configure SRB1 with LTE PDCP. There is then a need for a reconfiguration from LTE PDCP to NR PDCP for the SRB1. There was an FFS whether the PDCP version should be changed to NR PDCP before the Security Mode Command (SMC) when connecting to 5GCN. If the change is performed before SMC, only NR PDCP and NR security algorithms need to be supported. This will simplify NAS level capability signalling for security algorithms.
	· 
	EPC
	5GCN

	PDCP version for SRB 1&2
	LTE or NR PDCP
	NR PDCP

	Security algorithm set
	LTE algorithms
	NR algorithms



In order to support security configuration received from the 5GCN, the reconfiguration has to occur before Security Mode Command. 
[bookmark: _Toc498424132][bookmark: _Toc498550943][bookmark: _Toc498551813][bookmark: _Toc498551856][bookmark: _Toc498611035][bookmark: _Toc498633351][bookmark: _Toc498644851]For UEs connected to 5GCN, PDCP version should be reconfigured to NR PDCP before Security Mode Command (SMC).

Conclusion
Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	Handle PDCP version change as described in TP in [99bis#17].
Proposal 2	UEs configured with NR PDCP for SRB1 should revert back to LTE PDCP when they receive a “full configuration” RRC connection reconfiguration message which does not include any embedded NR RRC information.
Proposal 3	Only NR PDCP is supported for SRBs, when UE is connected to 5GCN.
Proposal 4	For UEs connected to 5GCN, PDCP version should be reconfigured to NR PDCP before Security Mode Command (SMC).


[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]3GPP TS 37.340, E-UTRA – NR Multi-connectivity, Stage 2 
[bookmark: _Ref498547458][bookmark: _Ref498630819]R2-1713341, Email disc 17: TP for NR RRC Reconfiguration, Ericsson

	4/4	
