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Introduction
The WID of Rel-16 enhancements for NB-IoT and the WID of Rel-16 MTC enhancements for LTE were approved in RAN#80. The WIDs have been revised for several times and the lasted ones are approved in RAN#83 [1][2]. The following objective is included in both of these WIDs:
	[bookmark: _Hlk515906322]Improved UL transmission efficiency and/or UE power consumption:
· 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 RAN2 #103bis~#105bis meeting, based on the contributions, the following agreements have been achieved:
	RAN2#103bis agreements:
Transmission in dedicated preconfigured uplink resources in IDLE mode is supported for UEs with a valid timing advance.
RAN2#104 agreements:
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.
RAN2#105 agreements:
Multi-shot D-PUR is supported with the possibility to configure as a single shot.
UE may perform a D-PUR request/information, if D-PUR is indicated as enabled in the cell.
Network makes the decision on the D-PUR configuration.
Request/information can include
· Requested TBS 
· Requested periodicity 
· Other information FFS. 
The eNB can (re)configure and release D-PUR by dedicated RRC signalling.
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.
D-PUR configuration can be set up without a pre-defined end (infinite).
RAN2#105bis agreements:
From RAN2 point of view it is possible to configure TBS for D-PUR for both NB-IoT and eMTC up to the maximum supported based on the UE category and TBS capability.
For UP the UE may transmit D-PUR release request/(re)configuration request when transmitting using D-PUR. FFS For CP. 


[bookmark: OLE_LINK1]Based on the agreements, dedicated preconfigured uplink resources in idle mode with valid TA timing would be specified with priority. In this contribution, we will mainly discuss the necessity of network information based D-PUR resource configuration and network triggered D-PUR resource release.
Discussion
Network information based D-PUR resource configuration
According to the RAN1 and RAN2 agreements, the D-PUR is mainly used for idle mode UE with valid TA and deterministic traffic pattern. Taken into account that stationary UE can guarantee the valid TA in idle mode, we assume D-PUR would be mainly allocated for stationary UEs. 
RAN2 has already agreed that UE can request the D-PUR allocation and the UE traffic pattern may be provided in the request. However, the UE cannot always accurately obtain the traffic pattern, especially the DL traffic pattern. For example, the NB-IoT is usually used to carry delay tolerance service and it’s feasible for the NW to balance the traffic load over time domain. In such case, the information from NW is also necessary for D-PUR configuration.    
In fact, some important information e.g., whether the UE is stationary or traffic pattern related information (Traffic Profile/Periodic Time etc.) have already been defined in the Subscription Based UE Differentiation Information. During the email discussion for R2-1900120 [104#43][eMTC  NB-IoT R16] D-PUR report, almost all the companies have agreed that Subscription Based UE Differentiation Information can be used by eNB to determinate D-PUR configuration for an UE in idle mode. The definition for Subscription Based UE Differentiation Information is as follows:
9.2.1.140 Subscription Based UE Differentiation Information (TS 36.413)
	IE/Group Name
	Presence
	Range
	IE type and reference

	Periodic Communication Indicator
	O
	
	ENUMERATED(periodically, on demand, …)

	Periodic Time
	O
	
	INTEGER (1..3600, …)

	Scheduled Communication Time
	
	0..1
	

	>>Day of Week
	O
	
	BIT STRING (SIZE(7))

	>>Time of Day Start
	O
	
	INTEGER (0..86399, …)

	>>Time of Day End
	O
	
	INTEGER (0..86399, …)

	Stationary Indication
	O
	
	ENUMERATED(stationary, mobile, …)

	Traffic Profile
	O
	
	ENUMERATED(single packet, dual packets, multiple packets, …)

	Battery Indication
	O
	
	ENUMERATED(battery powered, battery powered not rechargeable or replaceable, not battery powered, …)


After checking the above definition for Subscription Based UE Differentiation Information, we can see the only issue is that there has no data volume information in it. As we know data volume or packet size is another important information for determining the D-PUR resource size, we think it’s necessary to add data volume or packet size information into Subscription Based UE Differentiation Information.
Proposal 1: It’s suggested to add Packet Size information into the Subscription Based UE Differentiation Information.
Furthermore, Subscription Based UE Differentiation Information has been specified in the scope of the NB-IoT WID and it cannot be used for eMTC. But we think the information contents are common for NB-IoT and eMTC.
Moreover, in RAN3 specification, this IE has been introduced into most S1 messages such as INITIAL CONTEXT SETUP REQUEST, CONNECTION ESTABLISHMENT INDICATION, UE INFORMATION TRANSFER, HANDOVER REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE, DOWNLINK NAS TRANSPORT etc. For example, although handover is not supported in NB-IoT, this information is already included in HANDOVER REQUEST messages. Therefore, we think it’s easy to extend the use case of this Subscription Based UE Differentiation Information to include eMTC. 
Proposal 2: It’s suggested to also support Subscription Based UE Differentiation Information for eMTC.
As Subscription Based UE Differentiation Information is mainly defined by RAN3, we need to send LS to RAN3 to check feasibility for proposal 1 and proposal 2.
Proposal 3: It’s suggested to send a LS to request RAN3 to specify Packet Size information in the Subscription Based UE Differentiation Information, and check the specification impacts if the Subscription Based UE Differentiation Information is used for eMTC.
Network triggered D-PUR resource release
Based on the RAN2 agreements, D-PUR resource is UE-specific resource, and UE needs to release the D-PUR resource when it does a RA procedure on a new cell. Taken into account that the eNB cannot aware the UE movement in idle mode except TAU procedure, the D-PUR resource in old eNB will be “dead” if the UE implicitly releases the D-PUR resource by itself after moving to a new cell and does not notify the old eNB. Such process may cause serious radio resources waste in old eNB.
RAN2 has another agreement to say D-PUR configuration can be released when the eNB doesn’t detect “m” consecutive UE transmissions. During the previous discussion, some companies think such scheme can protect resources in eNB from being permanently hung up. However, we understand such scheme is mainly used for the case that UE fails to use its D-PUR allocation, e.g., UE’s UL transmission is not detected by eNB or the UE skips the D-PUR for no UL data transmission. Once a counter exceeds the threshold “m”, both eNB and UE can implicitly release their own resources. Considering occasionally skipping is allowed, “m” could be configured to some kind of large value, e.g., maximum of 16. However, it’s easy to understand such large “m” value would be very bad for the old eNB in the concern case of UE doing a RA procedure on a new cell. It would cause that the related D-PUR resources in the old eNB is hung up and cannot be used for other purpose for a long time. Therefore, we think the most suitable way would be to explicitly notify the old eNB to release D-PUR resources once the UE does a RA procedure on a new cell.
Considering that only the old cell and UE can know the D-PUR configuration, only the UE can aware whether it perform a RA procedure on a new cell, and the UE can only communicate with the new cell, if the old cell and the new cell locate on different eNBs, a straightforward way is that the UE could indicate the new eNB to release the D-PUR of the old eNB and the new eNB could notify the old eNB through X2 interface.
Proposal 4: The UE can indicate it has changed cell and it has D-PUR configuration in old eNB when doing a RA procedure on the new eNB.
For UP solution, resume id can be used to identify the UE context in the old eNB. If a UE perform RA procedure on a new eNB, RETRIEVE UE CONTEXT REQUEST / RETRIEVE UE CONTEXT RESPONSE - like procedure can be triggered. With this kind of procedures, the old eNB can be notified to release the D-PUR resource. There has no need to enhance the RRC signaling during RACH procedure.
For CP solution, there has no UE context identity available over Uu interface to identify the UE and old eNB, and there has no X2 procedure available till now to release the D-PUR resource of the old eNB. However, in RRCConnectionRequest and RRCEarlyDataRequest, InitialUE-Identity (e.g. S-TMSI) has already been included. If the old cell identity in which D-PUR resource is allocated can be added, the old D-PUR resource can be resolved by UE identity and the D-PUR cell identity, and a D-PUR release procedure over X2 interface can be specified.
Proposal 4a: The old cell identity in which D-PUR resource is allocated can be provided in RRCConnectionRequest and RRCEarlyDataRequest messages for the UE to indicate the new eNB to release the D-PUR of the old eNB.
Proposal 5: If proposal 4 and 4a can be agreed, it’s suggested to send a LS to request RAN3 to specify D-PUR release procedure over X2 interface.
A draft LS to RAN3 can be found in [3].
Conclusions
In this contribution, we make the following observations and proposals:
Proposal 1: It’s suggested to add Packet Size information into the Subscription Based UE Differentiation Information.
Proposal 2: It’s suggested to also support Subscription Based UE Differentiation Information for eMTC.
Proposal 3: It’s suggested to send a LS to request RAN3 to specify Packet Size information in the Subscription Based UE Differentiation Information, and check the specification impacts if the Subscription Based UE Differentiation Information is used for eMTC.
Proposal 4: The UE can indicate it has changed cell and it has D-PUR configuration in old eNB when doing a RA procedure on the new eNB.
[bookmark: _GoBack]Proposal 4a: The old cell identity in which D-PUR resource is allocated can be provided in RRCConnectionRequest and RRCEarlyDataRequest messages for the UE to indicate the new eNB to release the D-PUR of the old eNB.
Proposal 5: If proposal 4 and 4a can be agreed, it’s suggested to send a LS to request RAN3 to specify D-PUR release procedure over X2 interface.
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