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Introduction
During RAN2#101bis the following agreements were made related to the introduction of the new flow based QoS framework for LTE connected to 5GC:

Agreements
1	LTE/5GC will reuse the SDAP specification TS 37.324


Agreements
1	Use nr-RadioBearerConfig1 and nr-RadioBearerConfig2 to provide the SDAP and NR-PDCP configurations (hence no changes to 36.331 needed to provide the SDAP and NR-PDCP configs)
FFS whether there are any constraints on which container is used.	

This contribution addresses the FFS point above and discusses other changes to TS 36.331 required to support the new flow based QoS framework.
This contribution is a revision of R2-1808757 submitted to RAN2#102.
[bookmark: _Ref178064866]Discussion
The figure below shows the protocol stack for a DRB in LTE/5GC. As can be seen the DRB uses the new SDAP layer and the NR version of PDCP and the E-UTRA version of RLC and MAC.


In LTE/EPC, there is a one to one mapping between an EPS bearer (identified by an eps-BearerIdentity) and a DRB (identified by a drb-identity). In LTE/5GC, there is no concept of EPS bearer and instead, we have the SDAP configuration that maps the different QoS flows into different bearers.

Addition or modification of DRB
In LTE-5GC, addition or modification of a DRB is done using the RRC connection reconfiguration procedure by including the drb-Identity in the drb-ToAddModList in radioResourceConfigDedicated and in the drb-ToAddModList in nr-RadioBearerConfig.
The drb-ToAddModList in nr-RadioBearerConfig is parsed by TS 38.331 which ensures that:
· The SDAP entity is established if there is no SDAP entity already established for the PDU session
· The QoS flow to DRB mapping is setup
· The NR PDCP entity is established and configured
The drb-ToAddModList in radioResourceConfigDedicated is parsed by TS 36.331 and ensures that:
· The E-UTRA RLC entity is established and configured
· The E-UTRA DTCH logical channel configuration is established and configured
There are actually two nr-RadioBearerConfig fields in the RRC connection reconfiguration message:  nr-RadioBearerConfig1 and nr-RadioBearerConfig2. These fields were originally introduced for EN-DC and the intention is that one field contains the radio bearers which are protected using the master node key KeNB and the other field contains the radio bearers which are protected using the secondary node key S-KgNB. Except for the name the fields are identical and are treated in the same way in TS 36.331. For LTE-5GC we only need one field and since they are identical we can use either of them. Note that later on when NG-EN DC (ng-eNB as master and gNB as secondary node) is introduced both fields will be needed. 
[bookmark: _Toc514162027][bookmark: _Toc514162066][bookmark: _Toc518479729][bookmark: _Toc518479758][bookmark: _Toc518479764][bookmark: _Toc518479771][bookmark: _Toc518479777]Either of nr-RadioBearerConfig1 or nr-RadioBearerConfig2 can be used for the radio bearer setup in LTE/5GC.
In LTE/EPC higher layers are notified of the added EPS bearer at DRB addition. For LTE/5GC we assume that TS 38.331 handles the interaction with higher layers, e.g.  if NAS needs to be notified when the first DRB for a SDAP entity is added and a new SDAP entity is established.
[bookmark: _Toc514162028][bookmark: _Toc514162067][bookmark: _Toc518479730][bookmark: _Toc518479759][bookmark: _Toc518479765][bookmark: _Toc518479772][bookmark: _Toc518479778]Any interaction with higher layers at addition of a DRB is handled in TS 38.331.
Since the concept of EPS bearer is not used in LTE-5GC the epsBearerIdentity should not be included in the DRB setup in TS 36.331.
[bookmark: _Toc514162029][bookmark: _Toc514162068][bookmark: _Toc518479731][bookmark: _Toc518479760][bookmark: _Toc518479766][bookmark: _Toc518479773][bookmark: _Toc518479779]The eps-BearerIdentity field shall not be included in the DRB setup in TS 36.331 for LTE/5GC.
Removal of DRB
Removal of a DRB is also done using the RRC connection re-configuration procedure by including the drb-Identity in the drb-ToReleaseList in radioResourceConfigDedicated and in the drb-ToReleaseList in nr-RadioBearerConfig.
The drb-ToReleaseList in nr-RadioBearerConfig is parsed by TS 38.331 which ensures that:
· The QoS flow to DRB mapping is removed
· The NR PDCP entity is released
· The SDAP entity is released, if the DRB removal results in the SDAP entity having no associated DRB.
The drb-ToReleaseList in radioResourceConfigDedicated is parsed by TS 36.331 which ensures that: 
· The E-UTRA RLC entity is released
· The E-UTRA DTCH logical channel is released
In LTE/EPC higher layers are notified of the released EPS bearer at DRB removal. For LTE/5GC we assume that TS 38.331 handles the interaction with higher layers, e.g. if NAS needs to be notified when the last DRB for an SDAP entity is released and the SDAP entity is removed.
[bookmark: _Toc514162030][bookmark: _Toc514162069][bookmark: _Toc518479732][bookmark: _Toc518479761][bookmark: _Toc518479767][bookmark: _Toc518479774][bookmark: _Toc518479780]Any interaction with higher layers at removal of a DRB is handled in TS 38.331.
Removal of DRB due to full configuration
A DRB can also be removed as a result of full configuration (i.e. RRC connection reconfiguration with fullConfig flag set). Full configuration is applied at handover and after connection re-establishment when the target does not understand the source configuration or when the UE and network has become out-of-sync. At full configuration the UE is first brought to a known state by removing all DRBs that are part of the current UE configuration and then adding the DRBs back again using the drbToAddModList. 
In LTE/EPC, a check is made to see if a bearer with an eps-BearerIdentity that is part of the current UE configuration is configured in the drb-ToAddModList. If not, it means the bearer was released, and a call to the DRB release procedure is invoked, which will ensure that higher layers are notified so that the corresponding EPS bearer is also released. 
For NR the full configuration has been simplified and the higher layers are no longer notified when DRBs are removed (see section 5.3.5.11 in TS 38.331 [1]). The same approach can be used in TS 36.331 for LTE/5GC.
[bookmark: _Toc514162031][bookmark: _Toc514162070][bookmark: _Toc518479733][bookmark: _Toc518479762][bookmark: _Toc518479768][bookmark: _Toc518479775][bookmark: _Toc518479781]At full configuration the existing DRBs are removed in TS 36.331 without notifying higher layers (same as for NR full configuration).
PDCP re-establishment at handover
In LTE/EPC and Rel-12 DC, the PDCP entity of a radio bearer is re-established when the security key changes (e.g. when KeNB changes at handover). To simplify the specification EN-DC took a slightly different approach and instead of tying PDCP re-establishment to key change, PDCP re-establishment for radio bearers using NR PDCP is explicitly indicated by the pdcpReestablish flag in the drbToAddMod in nr-RadioBearerConfig. Since LTE/5GC also uses NR PDCP and nr-RadioBearerConfig we assume that this flag will also be used in LTE/5GC.

	reestablishPDCP
Indicates that PDCP should be re-established. Network sets this to TRUE whenever the security key used for this radio bearer changes.



Due to the pdcpReestablish flag it is not immediately apparent from TS 36.331 that the PDCP entity is re-established for radio bearers using NR PDCP at handover. However, from the above field description and looking at the referenced procedure in TS 38.331, we see that the PDCP is indeed re-established. 



	[bookmark: _Hlk514160229]TS 36.331:
5.3.5.4 Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover)
If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:
<text omitted >
1>	re-establish PDCP for all RBs configured with pdcp-config that are established;
NOTE 2:	The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in TS 36.323 [8].
<text omitted >
1>	if the received RRCConnectionReconfiguration includes the nr-RadioBearerConfig1:
2>	perform radio bearer configuration as specified in TS 38.331 [82, 5.3.5.6];
1>	if the received RRCConnectionReconfiguration includes the nr-RadioBearerConfig2:
2> perform radio bearer configuration as specified in TS 38.331 [82, 5.3.5.6].
<text omitted >



	TS 38.331:
[bookmark: _Toc510018494]5.3.5.6.5	DRB addition/modification
The UE shall:
<text omitted >
1>	for each drb-Identity value included in the drb-ToAddModList that is part of the current UE configuration:
[bookmark: _Hlk504049923]2>	if reestablishPDCP is set:
3>	configure the PDCP entity of this RadioBearerConfig to apply the ciphering algorithm and KUPenc key associated with the KeNB/S-KgNB as indicated in keyToUse, i.e. the ciphering configuration shall be applied to all subsequent PDCP PDUs received and sent by the UE;
3>	re-establish the PDCP entity of this DRB as specified in 38.323 [5], section 5.1.2;
<text omitted >



As this is not obvious from reading TS 36.331 it might be good to clarify with a note.

[bookmark: _Toc514162032][bookmark: _Toc514162071][bookmark: _Toc518479734][bookmark: _Toc518479763][bookmark: _Toc518479769][bookmark: _Toc518479776][bookmark: _Toc518479782]Clarify in TS 36.331 that reestablishPDCP will be set for radio bearers using NR PDCP at handover (with key change).


Conclusion
In this contribution we discussed the required changes to TS 36.331 to support the new flow based QoS framework in LTE connected to 5GC. In section 2 we made the following proposals:
Proposal 1	Either of nr-RadioBearerConfig1 or nr-RadioBearerConfig2 can be used for the radio bearer setup in LTE/5GC.
Proposal 2	Any interaction with higher layers at addition of a DRB is handled in TS 38.331.
Proposal 3	The eps-BearerIdentity field shall not be included in the DRB setup in TS 36.331 for LTE/5GC.
Proposal 4	Any interaction with higher layers at removal of a DRB is handled in TS 38.331.
Proposal 5	At full configuration the existing DRBs are removed in TS 36.331 without notifying higher layers (same as for NR full configuration).
Proposal 6	Clarify in TS 36.331 that reestablishPDCP will be set for radio bearers using NR PDCP at handover (with key change).

A CR for TS 36.331 implementing proposals 3, 5, and 6 is provided in [2].

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref514152580]TS 38.331, RRC protocol, v15.2.0
[bookmark: _GoBack]R2-1811163, “CR to 36.331 on support of flow based QoS framework for LTE connected to 5GC”, Ericsson
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