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[bookmark: _Ref492503575]Introduction
The WI description for additional MTC enhancements for LTE is given in [1]. The WI description for additional NB-IoT enhancements is given in [2]. One of the common objectives of both of the WIs is:
	Improved UL transmission efficiency and/or UE power consumption:
· [bookmark: _Hlk516687799][bookmark: _Hlk516765211]Specify support for transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance [RAN1, RAN2, RAN4]
· Both shared resources and dedicated resources can be discussed
· Note: This is limited to orthogonal (multi) access schemes



In this contribution, we provide our views on (re)configuration and release of PUR considering the agreements in previous RAN2 meetings and the aspects not covered by email discussion on D-PUR [5]. This document is revision of R2-1903187.
Background
Regarding the objective shown in section 1, RAN1#94bis agreed the following (partial list of relevant agreements) [3] [4]:
	
Agreement
Pre-configured UL resources for transmission of data are indicated by RRC signaling. At least UE-specific RRC signaling is supported.

Agreement
The resource configuration includes at least the following 
· Time domain resources including periodicity(s) 
· Frequency domain resources
· TBS(s)/MCS(s)




During RAN2#104, following agreements were reached (partial list) [6]
	The eNB configures the dedicated preconfigured uplink resources via RRC dedicated signaling.
Methods for eNB to obtain information used to help configuring the dedicated preconfigured uplink resource to the UE is FFS.
Release of the dedicated preconfigured resources are supported, details for NW triggered and UE triggered are FFS.



In RAN2#105, RAN2 agreed the following
	The eNB can (re)configure and release D-PUR by dedicated RRC signaling




In RAN2#105bis, RAN2 agreed the following:
	· For UP the UE may transmit D-PUR release request/(re)configuration request when transmitting using D-PUR. FFS For CP. 



In legacy LTE, for UEs in connected mode, SPS is an example of preconfigured resources for UL. However, for use no such preconfiguration mechanism exists for configuring UL resources to be used in IDLE mode. 
[bookmark: _Toc525764731][bookmark: _Toc525844869][bookmark: _Toc525845269][bookmark: _Toc528843124][bookmark: _Toc528843679][bookmark: _Toc528845555][bookmark: _Toc528851366][bookmark: _Toc1049704][bookmark: _Toc1068510][bookmark: _Toc1071189][bookmark: _Toc1071924][bookmark: _Toc1071989][bookmark: _Toc4504278][bookmark: _Toc4504446][bookmark: _Toc4685706][bookmark: _Toc7553617][bookmark: _Toc7717486]No preconfiguration mechanism currently exists for configuring UL resources for use in IDLE mode.
[bookmark: _Toc525764732][bookmark: _Toc525844870][bookmark: _Toc525845270][bookmark: _Toc528843125][bookmark: _Toc528843680][bookmark: _Toc528845556][bookmark: _Toc528851367][bookmark: _Toc1049705][bookmark: _Toc1068511][bookmark: _Toc1071190][bookmark: _Toc1071925][bookmark: _Toc1071990]As captured in RAN1 agreements, the resource configuration assigned to the UE includes at least the time domain resources including periodicity(s), frequency domain resources, TBS(s)/MCS(s). Further, the resources may include time duration, UE-specific DMRS sequence, etc. The exact details of such resource allocation may be discussed later, which may be based on further RAN1 agreements. RAN2 should discuss which messages/step this configuration should be provided in.
[bookmark: _Toc4504279][bookmark: _Toc4504447][bookmark: _Toc4685707][bookmark: _Toc7553618][bookmark: _Toc7717487]RAN2 needs to study mechanisms to preconfigure/reconfigure UL resources for use in IDLE mode.
RRC-configured resources
As indicated above in section 2, RAN1 and RAN2 has already agreed that RRC signalling is used to (re)configure and release PUR. However, details are not agreed yet. In most cases, the RAN2 design for D-PUR and CFS PUR would be very similar if not same, as the main distinction is on PHY procedures. Hence, in the following, we present the discussion on UE-specific PUR – which can be applicable for both D-PUR and CFS PUR, unless specifically stated otherwise.
(Re)configuration of UE-specific PUR
It should be straightforward that UE-specific PUR configuration by RRC may be provided while UE is in RRC_CONNECTED. One of the options for indicating configuration or reconfiguration of such resources while the UE is in RRC_CONNECTED is using the RRC connection release message of the current connection. 
It should also be possible to provide such configuration while the UE is in IDLE. In RAN2#105bis, RAN2 agreed that the UE may transmit D-PUR release request/(re)configuration request when transmitting using D-PUR for UP cases (FFS for CP). This further means that corresponding network response (confirmation or reject of PUR (re)configuration request) is supported for the request transmitted using PUR. 
The other scenario is when the UE is EDT capable and is in RRC_IDLE mode, it should be possible to request PUR (in msg3) and get a PUR configuration (in msg4). 
[bookmark: _Toc525764735][bookmark: _Toc525822819][bookmark: _Toc525844873][bookmark: _Toc525844900][bookmark: _Toc525844968][bookmark: _Toc525844984][bookmark: _Toc525845002][bookmark: _Toc525845017][bookmark: _Toc528843130][bookmark: _Toc528843685][bookmark: _Toc528843968][bookmark: _Toc528844045][bookmark: _Toc528845562][bookmark: _Toc528851372][bookmark: _Toc528851607][bookmark: _Toc528868441][bookmark: _Toc1049711][bookmark: _Toc1068498][bookmark: _Toc1068517][bookmark: _Toc1071197][bookmark: _Toc1071932][bookmark: _Toc1071976][bookmark: _Toc1074003][bookmark: _Toc4504281][bookmark: _Toc4504363][bookmark: _Toc4504402][bookmark: _Toc4685763][bookmark: _Toc7553636][bookmark: _Toc7717492](Re)configuration of PUR by dedicated RRC signalling is supported for both cases: while the UE is in RRC_CONNECTED and while the UE is in RRC_IDLE. 
[bookmark: _Toc1049712][bookmark: _Toc1068499][bookmark: _Toc1068518][bookmark: _Toc1071198][bookmark: _Toc1071933][bookmark: _Toc1071977][bookmark: _Toc1074004][bookmark: _Toc4504282][bookmark: _Toc4504364][bookmark: _Toc4504403][bookmark: _Toc4685764][bookmark: _Toc7553637][bookmark: _Toc7717493]PUR (re)configuration in RRC Connection Release message is supported.
[bookmark: _Toc1049713][bookmark: _Toc1068500][bookmark: _Toc1068519][bookmark: _Toc1071199][bookmark: _Toc1071934][bookmark: _Toc1071978][bookmark: _Toc1074005][bookmark: _Toc4504283][bookmark: _Toc4504365][bookmark: _Toc4504404][bookmark: _Toc4685765][bookmark: _Toc7553638][bookmark: _Toc7717494]PUR (re)configuration using EDT is supported.
[bookmark: _Toc1049714][bookmark: _Toc1068501][bookmark: _Toc1068520][bookmark: _Toc1071200][bookmark: _Toc1071935][bookmark: _Toc1071979][bookmark: _Toc1074006][bookmark: _Toc4504284][bookmark: _Toc4504366][bookmark: _Toc4504405][bookmark: _Toc4685766][bookmark: _Toc7553639][bookmark: _Toc7717495]Confirmation or reject of PUR (re)configuration request transmitted using PUR is supported.
Reliability of (re)configuration
It is essential for the network to have reliable confirmation that UE has received the RRC message containing the IDLE mode resource configuration. If there is issue with applying the configuration provided in the RRC message (e.g., the RRC message could not be properly decoded although at PHY layer it was successfully received and ACKed), the network may allocate the UL resources which the UE may not be able to use, resulting in resource wastage. Therefore, it is essential that UE confirms successful receipt of PUR with a UL message. 
[bookmark: _Toc4504285][bookmark: _Toc4504286][bookmark: _Toc1049716][bookmark: _Toc1068503][bookmark: _Toc1068522][bookmark: _Toc1071202][bookmark: _Toc1071937][bookmark: _Toc1071981][bookmark: _Toc1074008][bookmark: _Toc4504287][bookmark: _Toc4504368][bookmark: _Toc4504407][bookmark: _Toc4685767][bookmark: _Toc7553640][bookmark: _Toc7717496]For reliable (re)configuration of PUR, in response to PUR (re)config message, UE sends PUR (re)config complete message.
Based on the above discussion, some call flows illustrating the steps are shown below. 
Preconditions:
· The UE is capable of PUR and the network is indicating the support of PUR.
· The UL resource used to send PUR request depending on the RRC state of the UE. If UE is in connected, the UL grant may be a dynamic UL grant, or a preconfigured grant, e.g. SPS. If the UE is in IDLE, the grant may be EDT grant or PUR.
Steps:
1. The UE sends a PUR request message. The PUR request message can be requesting configuration of new PUR or requesting reconfiguration of already existing PUR configuration. 
2. The eNB sends confirmation message accordingly, i.e., with a new PUR configuration, or a PUR Reconfiguration. Note that the provided (re)configuration may not be exactly as requested in step 1, depending on the network conditions.
3. The UE sends an UL message confirming that the PUR (re)configuration is successful.



     
Figure 1 PUR (re)configuration success

In addition, email discussion [5] could not conclude on whether UE should be able to reject PUR configuration. In our view, the UE should be able to send a PUR config failure message, which may be because the UE does not think such configuration is useful for UE, or for other reasons it cannot apply the PUR. Note, this case is possible because the network is not required to provide the PUR according to the request in the previous steps, as agreed in RAN2#105.
	Network makes the decision on the D-PUR configuration.







       
Figure 2 PUR (re)configuration failure
[bookmark: _Toc4504288][bookmark: _Toc4504369][bookmark: _Toc4504408][bookmark: _Toc4685768][bookmark: _Toc7553641][bookmark: _Toc7717497]In response to PUR (re)config message, the UE may send PUR (re)config failure message in case the UE cannot or doesn’t want to use the provided PUR (re)configuration. 
As network makes the final decision on PUR configuration, it is also possible that eNB is not able to provide a PUR configuration. In such case eNB may send a reject message.



      
Figure 3 PUR (re)configuration network reject
[bookmark: _Toc4504289][bookmark: _Toc4504370][bookmark: _Toc4504409][bookmark: _Toc4685769][bookmark: _Toc7553642][bookmark: _Toc7717498]The eNB can reject the PUR request by responding with a PUR reject message.
In case the network sends a reject message in response to PUR reconfiguration request, the (existing) PUR configuration should be considered still valid.
[bookmark: _Toc7553643][bookmark: _Toc7717499]If the Network indicates rejection of PUR reconfiguration request, the (existing) PUR configuration remains valid.
[bookmark: _Toc7553644]Release of UE-specific PUR
Another important aspect with regards to the management of preconfigured resources for uplink data transmission is the timely release of UE-specific PUR when the UE no longer has use for it. The email discussion [5] concluded that both UE-initiated and network-initiated release should be supported. 
[bookmark: _Toc525764738][bookmark: _Toc525822822][bookmark: _Toc525844876][bookmark: _Toc525844903][bookmark: _Toc525844971][bookmark: _Toc525844987][bookmark: _Toc525845005][bookmark: _Toc525845020][bookmark: _Toc528843133][bookmark: _Toc528843688][bookmark: _Toc528843971][bookmark: _Toc528844048][bookmark: _Toc528845565][bookmark: _Toc528851375][bookmark: _Toc528851610][bookmark: _Toc528868444][bookmark: _Toc1049706][bookmark: _Toc1068512][bookmark: _Toc1071191][bookmark: _Toc1071926][bookmark: _Toc1071991][bookmark: _Toc4504280][bookmark: _Toc4504448][bookmark: _Toc4685708][bookmark: _Toc7553619][bookmark: _Toc7717488]The email discussion [5] concluded that both UE-initiated and network-initiated release should be supported.
Following agreements were reached in RAN2#105, however, the exact details are not concluded. 
	D-PUR configuration is released when the eNB doesn’t detect “m” consecutive UE transmissions 
The UE must release the D-PUR when it does a RA procedure on a new cell. 




It should be noted that if UE indicates PUR reconfiguration failure as shown in Fig 2 above, then the PUR configuration should be considered released.
[bookmark: _Toc7553645][bookmark: _Toc7717500]If the UE indicates PUR reconfiguration failure, the PUR configuration is released.
To avoid signalling overhead for the UEs which may have occasional UL unsuitable for PUR in addition to mostly predictable periodic UL suitable for PUR, it is beneficial to keep the PUR configuration even when UE performs EDT or moves to RRC_CONNECTED temporarily to take care of the occasional UL and comes back to IDLE. 
[bookmark: _Toc7553620][bookmark: _Toc7717489]It is beneficial to keep the PUR configuration when UE performs EDT or moves to RRC_CONNECTED temporarily.
[bookmark: _Toc7553646][bookmark: _Toc7717501]When UE performs EDT or moves to RRC_CONNECTED in the same cell, PUR configuration is not implicitly released.
It is worthwhile to note that, based on the above observation and previous RAN2 agreement that PUR is released when the UE does a RA procedure on a new cell, it is beneficial to avoid unnecessary cell reselections, especially for the UEs at or near cell edge which are prone to ping-pong. It should be possible to further prioritize the cell with valid TA and/or valid PUR configuration. This can be achieved with an additional offset in S criteria calculation.
[bookmark: _Toc7553621][bookmark: _Toc7717490]If the UE has valid TA and/or PUR configuration, it is beneficial to avoid unnecessary cell reselections, especially for the UEs at or near cell edge which are prone to ping-pong.
[bookmark: _Toc7553647][bookmark: _Toc7717502]The cell with valid TA and/or valid PUR configuration is prioritized during cell reselection.
Similar to PUR (re)configuration, it should be straightforward that UE-specific PUR may be explicitly released by network when the UE is in RRC_CONNECTED. While an option for explicit release of PUR when UE is in RRC_CONNECTED may be to introduce a new RRC message specifically for PUR release, the necessity of such new message is not clear.
[bookmark: _Toc7553622][bookmark: _Toc7717491]There is no clear use case or benefit to introduce new RRC message for PUR release in RRC_CONNECTED.
The straightforward option for indicating such explicit release while the UE is in RRC_CONNECTED is using the RRC connection release message of the current connection with inclusion of a flag indicating PUR is also released. In absence of such flag, the previously configured PUR would still be valid when the UE goes back to IDLE.
[bookmark: _Toc7553648][bookmark: _Toc7717503]PUR release indication is included in RRC Connection Release message for network initiated explicit release of PUR.
Furthermore, for network-initiated release, mechanisms need to be defined such that the eNB can indicate to a UE or group of UEs that the PUR may no longer be used by the UE(s). 
[bookmark: _Toc1049717][bookmark: _Toc1068504][bookmark: _Toc1068523][bookmark: _Toc1071203][bookmark: _Toc1071938][bookmark: _Toc1071982][bookmark: _Toc1074009][bookmark: _Toc4504290][bookmark: _Toc4504371][bookmark: _Toc4504410][bookmark: _Toc4685770][bookmark: _Toc7553649][bookmark: _Toc7717504]Network-initiated group release of PUR is supported. 
It is essential to make sure that PUR release procedure does not require the UE to transit to RRC_CONNECTED mode, i.e. it should be possible to release PUR while the UE is in IDLE. Otherwise the whole objective of power saving is nullified. The exact details of the different potential solutions can be further discussed once RAN2 agreed on the principle.
[bookmark: _Toc525764739][bookmark: _Toc525822823][bookmark: _Toc525844877][bookmark: _Toc525844904][bookmark: _Toc525844972][bookmark: _Toc525844988][bookmark: _Toc525845006][bookmark: _Toc525845021][bookmark: _Toc528843134][bookmark: _Toc528843689][bookmark: _Toc528843972][bookmark: _Toc528844049][bookmark: _Toc528845566][bookmark: _Toc528851376][bookmark: _Toc528851611][bookmark: _Toc4685771][bookmark: _Toc7553650][bookmark: _Toc528868445][bookmark: _Toc1049718][bookmark: _Toc1068505][bookmark: _Toc1068524][bookmark: _Toc1071204][bookmark: _Toc1071939][bookmark: _Toc1071983][bookmark: _Toc1074010][bookmark: _Toc4504291][bookmark: _Toc4504372][bookmark: _Toc4504411][bookmark: _Toc7717505]Mechanisms for the eNB to de-configure/release PUR is supported without needing the UE to enter RRC_CONNECTED. 
Summary 
In this contribution, we discussed some aspects of supporting UL data transmission on preconfigured resources in IDLE mode. Based on the above discussion, we made the following observations:
Observation 1.	No preconfiguration mechanism currently exists for configuring UL resources for use in IDLE mode.
Observation 2.	RAN2 needs to study mechanisms to preconfigure/reconfigure UL resources for use in IDLE mode.
Observation 3.	The email discussion [5] concluded that both UE-initiated and network-initiated release should be supported.
Observation 4.	It is beneficial to keep the PUR configuration when UE performs EDT or moves to RRC_CONNECTED temporarily.
Observation 5.	If the UE has valid TA and/or PUR configuration, it is beneficial to avoid unnecessary cell reselections, especially for the UEs at or near cell edge which are prone to ping-pong.
Observation 6.	There is no clear use case or benefit to introduce new RRC message for PUR release in RRC_CONNECTED.

[bookmark: _GoBack]Based on the discussion and observations, we propose:
Proposal 1.	(Re)configuration of PUR by dedicated RRC signalling is supported for both cases: while the UE is in RRC_CONNECTED and while the UE is in RRC_IDLE.
Proposal 2.	PUR (re)configuration in RRC Connection Release message is supported.
Proposal 3.	PUR (re)configuration using EDT is supported.
Proposal 4.	Confirmation or reject of PUR (re)configuration request transmitted using PUR is supported.
Proposal 5.	For reliable (re)configuration of PUR, in response to PUR (re)config message, UE sends PUR (re)config complete message.
Proposal 6.	In response to PUR (re)config message, the UE may send PUR (re)config failure message in case the UE cannot or doesn’t want to use the provided PUR (re)configuration.
Proposal 7.	The eNB can reject the PUR request by responding with a PUR reject message.
Proposal 8.	If the Network indicates rejection of PUR reconfiguration request, the (existing) PUR configuration remains valid.
Proposal 9.	If the UE indicates PUR reconfiguration failure, the PUR configuration is released.
Proposal 10.	When UE performs EDT or moves to RRC_CONNECTED in the same cell, PUR configuration is not implicitly released.
Proposal 11.	The cell with valid TA and/or valid PUR configuration is prioritized during cell reselection.
Proposal 12.	PUR release indication is included in RRC Connection Release message for network initiated explicit release of PUR.
Proposal 13.	Network-initiated group release of PUR is supported.
Proposal 14.	Mechanisms for the eNB to de-configure/release PUR is supported without needing the UE to enter RRC_CONNECTED.
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