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1. Introduction

Transmission using PUR in RRC_IDLE state is introduced in LTE Rel-16, and eNB may provide PUR configuration to the UE in a RRC release message. In this contribution, we discuss PUR configuration maintenance during RRC state transition.
2. Discussion 
According to LTE Rel16 RRC spec [1] and RRC CR capturing PUR related agreements in RAN2 109bis meeting [2], in response to reception of the RRC release message, the UE configures MAC with the PUR TA timer (if included in the RRC release message) before performing actions as specified in section 5.3.12 of [1]. The following texts are quoted from section 5.3.12 of [1]:
	//////////////////////////////////////// Quotation of TS 36.331 ////////////////////////////////////////
5.3.12
UE actions upon leaving RRC_CONNECTED or RRC_INACTIVE

Upon leaving RRC_CONNECTED or RRC_INACTIVE, the UE shall:

1>
reset MAC;
1>
if leaving RRC_INACTIVE was not triggered by the reception of RRCConnectionRelease including idleModeMobilityControlInfo:

2>
stop the timer T320, if running;

2>
if stored, discard the cell reselection priority information provided by the idleModeMobilityControlInfo;

1>
if entering RRC_IDLE was triggered by reception of the RRCConnectionRelease message including a waitTime:

2>
start timer T302, with the timer value set according to the waitTime;

2>
inform the upper layer that access barring is applicable for all access categories except categories '0' and '2';

1>
else if T302 is running:

2>
stop timer T302;

2>
if the UE is connected to 5GC:

3>
perform the actions as specified in 5.3.16.4;

1>
if T309 is running:

2>
stop timer T309 for all access categories;

2>
perform the actions as specified in 5.3.16.4.

1>
stop all timers that are running except T302, T320, T322, T325, T330, T331;

1>
release crs-ChEstMPDCCH-ConfigDedicated, if configured;

1>
if leaving RRC_CONNECTED was triggered by suspension of the RRC:

2>
re-establish RLC entities for all SRBs and DRBs, including RBs configured with NR PDCP;
2>
store the UE AS Context including the current RRC configuration, the current security context, the PDCP state including ROHC state, C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell;

2>
store the following information provided by E-UTRAN:

3>
the resumeIdentity;

3>
the nextHopChainingCount, if present. Otherwise discard any stored nextHopChainingCount that does not correspond to stored key KRRCint;

3>
the drb-ContinueROHC, if present. Otherwise discard any stored drb-ContinueROHC;

2>
suspend all SRB(s) and DRB(s), including RBs configured with NR PDCP, except SRB0;

2>
if the UE connected to 5GC is a BL UE or UE in CE, indicate PDCP suspend to lower layers of all DRBs;

2>
indicate the suspension of the RRC connection to upper layers;

2>
configure lower layers to suspend integrity protection and ciphering;

NOTE 1:
Except when resuming an RRC connection after early security reactivation in accordance with conditions in 5.3.3.18, ciphering is not applied for the subsequent RRCConnectionResume message used to resume the connection and an integrity check is performed by lower layers, but merely upon request from RRC.

1>
else:

2>
upon leaving RRC_INACTIVE:

3>
discard the UE Inactive AS context;

3>
release rrc-InactiveConfig, if configured;

3>
discard the KeNB, the KRRCenc key, the KRRCint and the KUPenc key;

2>
release rrc-InactiveConfig, if configured;

2>
remove all entries within VarConditionalReconfiguration, if any;

2>
for each measId, that is part of the current UE configuration in VarMeasConfig, if the associated reportConfig has condReconfigurationTriggerEUTRA configured:

3>
remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;

3>
if the associated measObjectId is only associated with condReconfigurationTriggerEUTRA:

4>
remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;

3>
remove the entry with the matching measId from the measIdList within the VarMeasConfig;

2>
release all radio resources, including release of the MAC configuration, the RLC entity and the associated PDCP entity and SDAP (if any) for all established RBs;

2>
indicate the release of the RRC connection to upper layers together with the release cause;

(Omitted …)


Both the highlighted UE actions are performed after MAC is configured with PUR TA timer and maintenance of PUR occasions in RRC. Regarding the first action (i.e. reset MAC), in latest Rel16 MAC spec [3], it is explicitly stated that the UE does not stop the PUR TA timer when stopping all running timers during MAC reset. There should be no other impact of PUR on MAC reset.
Observation 1: there should be no impact of PUR on “MAC reset” in the latest MAC spec.
Regarding the second action (i.e. release all radio resources …), the term “radio resources” may be interpreted in a way such that Preconfigured uplink “resource” is also involved, resulting in e.g. release of PUR configuration/parameters in MAC and/or in RRC. 
Observation 2: the term “radio resources” may be misinterpreted in a way such that PUR is also involved when releasing all radio resources.
One option to avoid such misinterpretation is to explicitly state that PUR configuration is not involved when releasing all radio resources, for example:
	//////////////////////////////////////// Example Text proposal #1 for TS 36.331 ////////////////////////////////////////
5.3.12
UE actions upon leaving RRC_CONNECTED or RRC_INACTIVE

Upon leaving RRC_CONNECTED or RRC_INACTIVE, the UE shall:

(Omitted …)
1>
else:

2>
upon leaving RRC_INACTIVE:

3>
discard the UE Inactive AS context;

3>
release rrc-InactiveConfig, if configured;

3>
discard the KeNB, the KRRCenc key, the KRRCint and the KUPenc key;

2>
release rrc-InactiveConfig, if configured;

2>
remove all entries within VarConditionalReconfiguration, if any;

2>
for each measId, that is part of the current UE configuration in VarMeasConfig, if the associated reportConfig has condReconfigurationTriggerEUTRA configured:

3>
remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;

3>
if the associated measObjectId is only associated with condReconfigurationTriggerEUTRA:

4>
remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;

3>
remove the entry with the matching measId from the measIdList within the VarMeasConfig;

2>
release all radio resources except pur-Config, including release of the MAC configuration, the RLC entity and the associated PDCP entity and SDAP (if any) for all established RBs;

2>
indicate the release of the RRC connection to upper layers together with the release cause;

(Omitted …)


Proposal: RAN2 to discuss whether there is a need of adopting explicit exclusion to avoid PUR (in MAC and/or in RRC) been impacted when releasing all radio resources, or to confirm (through at least chairman’s note) that there is no impact of PUR on “release all radio resources” in section 5.3.12 of the RRC spec.
3. Conclusion

In this contribution, we discuss the PUR configuration maintenance during RRC state transition and have the following observations/proposals:

Observation 1: there should be no impact of PUR on “MAC reset” in the latest MAC spec.
Observation 2: the term “radio resources” may be misinterpreted in a way such that PUR is also involved when releasing all radio resources.
Proposal: RAN2 to discuss whether there is a need of adopting explicit exclusion to avoid PUR (in MAC and/or in RRC) been impacted when releasing all radio resources, or to confirm (through at least chairman’s note) that there is no impact of PUR on “release all radio resources” in section 5.3.12 of the RRC spec.
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