Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting#106
R2-1907244 
Reno, Nevada, USA, 13th-17th May 2019

Agenda Item:
12.2.4 Transmission in preconfigured resources

Source:
Sierra Wireless

Title:
D-PUR Configuration Details
Document for:
Discussion and Decision

1 Introduction
This document presents proposals for further design details of D-PUR based on previous agreements and issues not yet treated.

RAN2 has made the following agreements on this WI:
	RAN2#103bis agreements:

· Transmission in dedicated preconfigured uplink resources in IDLE mode is supported for UEs with a valid timing advance.

· Initially we will focus on dedicated preconfigured uplink resources in idle mode

· Shared resources can also be discussed

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.

· Periodic D-PUR with duration is supported

· FFS if one shot D-PUR is supported.

· 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

The following are FFS:

· Whether a UE can have more than one parallel D-PUR configurations
· Ability of the UE to request (indicate) a time offset
· The range of values and limits of preconfigured D-PUR allocations.

· Whether mechanisms for a UE to reject a D-PUR configuration including by explicitly or implicitly releasing are needed.




2 More than one parallel D-PUR configuration

There is a possibility that a UE has one or more applications that need more than one concurrent active D-PUR configuration. For example: one configuration that has a short period and a second configuration that has a longer period.

In the email discussion before RAN2#105, companies suggested a UE could have up to 4 or 8 parallel configurations.

Proposal 1: LTE-M should support up to 4 concurrent D-PUR configurations and NB-IOT up to 2 concurrent D-PUR configurations. 

3 Ability to request a time offset
A UE should be able request a time offset according to its application needs but the eNB will assign it for scheduling and load balancing. The offset should not be required to be dependent on the time a device was activated or the time when it made its initial request for configuration. A UE application may only need to request an offset for longer periods of hours or days. For example, a UE might request a time that aligns approximately with 2am every day. Times based upon SFN and H-SFN counts will probably be easier to manage for scheduling than exact clock times.
Proposal 2:  
A UE should be able to request a D-PUR time offset
Range of values and limits of preconfigured allocations
Period (between allocations) request
It has been agreed that a UE can request / inform the eNB about its preferred PUR period. For example: from as little as 60 seconds to a couple of days. Periods based upon SFN counts could be restricted to powers of 2 so that the eNB can efficiently pack multiple UE configurations. This will also help the UE if it is permitted more than one PUR configuration.
Long periods in PSM or e-DRX between PUR allocations where the UE sleep timer clock accuracy is questionable could be handled by the UE re-checking its sleep timer by waking early to acquire the current SFN/H-SFN count so that it can transmit at a preassigned time within the correct H-SFN. For example: If a UE has 200ppm of clock drift, 44 weeks pass before +/-1.5 hours inaccuracy is exceeded in NB-IoT and 11 weeks for +/-22 minutes for MTC.

Proposal 3:  
A UE should be able to request a D-PUR period in a range from about 60 seconds to a few days.
Number of missed allocations before release

If the UE moves out of coverage or otherwise fails to use its D-PUR allocations RAN2 has agreed that after a number of missed allocations “m” the configuration will be released. Both the eNB and the UE would maintain the “m” count so they can both release the configuration after the same number of missed PUR allocations.

In the email discussion before RAN2#105 a value range for “m” of 1, 2, 4, 8, and 16 was suggested.

The configuration needs to allow flexibility for all network deployment scenarios and IoT application use cases which are highly varied. A downside to supporting more options is that it requires more configuration bits but saving 1 or 2 bits in an RRC message is not worth the loss of flexibility. 

Proposal 4: It shall be possible to configure D-PUR with UE specific “m” values of up to 16.

Number of allocations in a configuration
A number of configured allocations of infinity (until released) and one-shot have been agreed by RAN2. 
It is FFS whether the UE could request a specific number “n” of allocations after which the configuration would be released. Some ranges of 2, 4, 8 up to 128 or 1, 32, 256, 4096 have been proposed in the email discussion before RAN2#105. At the end of the configured number of allocations the configuration could be renewed or changed as for one-shot. 

One of the reasons to specify a fixed number may be to avoid allocations becoming unused because a UE has failed or moved out of coverage. However, it has been agreed to release a configuration after a number “m” of unused allocations with values that are much lower (up to 16) than the higher values for “n” that have been suggested. With a high number “n” release will happen because of missed allocations. In general network resources can only be saved by an allocation count if the configured number “n” is less than the defined number of missed allocations “m”.
Observation 1: Configuring a maximum number of allocations “n” has limited value for network efficiency.

Proposal 5: It is not necessary to configure a fixed number of allocations “n” in a configuration.

4 Mechanisms for a UE to reject a D-PUR configuration including by explicitly or implicitly releasing 

RAN2 has agreed that “For UP the UE may transmit D-PUR release request/(re)configuration request when transmitting using D-PUR. FFS For CP”.

This is mechanism for an explicit release request at the time when a D-PUR allocation is scheduled. This would use less power and network resources than having a UE make a legacy connection just for the purpose of rejecting a configuration.

Observation 2: RAN2 has agreed to a mechanism for explicit release and rejection of a configuration at the time of a D-PUR allocation.
RAN2 has agreed to a release after a number of missed allocations. This mechanism can also serve as an implicit release mechanism that can be used by a UE to reject a configuration that it cannot or does not want to use. The network resource wastage in this case the number “m” of missed allocations before the implicit release. From a UE perspective this uses less power than using a legacy connection to send an explicit release or reject message. 
One issue is when a UE tries again to request a more desirable D-PUR configuration when it has not yet missed “m” allocations of the previously assigned one. In this case the eNB could could cancel the earlier configuration upon receiving a new request. 
If RAN2 approves multiple concurrent configurations, then cancellation of an existing one may not be needed until a UE has already been assigned the maximum number of configurations allowed. In this corner case a request for a configuration beyond the maximum allowed may then need to include a reference to which one the UE wants to release.
Observation 3: Implicit release can serve also for rejection of a configuration.
Proposal 6: No additional explicit release or reject mechanism is required.
5 Data and/or Signalling after PUR Transmission

After the D-PUR transmission, more signalling (e.g. RRC) or user data (e.g. UL or DL data) may follow, but not always, so there needs to be an efficient mechanism for the eNB to indicate more signalling and data is coming, so the UE needs to continue to monitor PDCCH after the ACK. Also, a mechanism for the UE to indicate it has more UL data and/or that it expects some delayed DL data after its PUR (i.e. an application layer ACK).  

If the network needs to use the legacy RACH procedures to send or receive the additional signalling and/or data, this may result in even more overhead than if the legacy RACH procedure was used in the first place, thus this mechanism is critical to support. 

There are several ways the above mechanisms can be implemented. For example: one bit in a D-PUR message could be used by a UE to indicate it expects more DL data. A BSR value in the D-PUR message could indicate the UE has more UL data to send. One bit in the L1 and/or L2 ACK could be used by the eNB to indicate it has more signalling or user data to follow. 

Proposal 7: The D-PUR transmission can include an indication that the UE has more UL data and/or expects DL data. 

Proposal 8: The D-PUR ACK (L1 and L2) can include an indication that the eNB has more signaling and/or data. 

6 Cases where D-PUR configuration does not need to be released
A RACH on the current cell does not trigger D-PUR configuration release

A legacy RACH may be required by a UE to update the TA or to simply send application data that cannot be constrained to be contained and scheduled in existing D-PUR allocations. If a UE does a legacy RACH while configured for D-PUR, this should not require the implicit release of the D-PUR configuration. 

Proposal 9: A UE can perform a legacy RACH process on the same cell without releasing its D-PUR configuration(s)

Invalid TA does not trigger D-PUR configuration release
If a UE determines that it has an invalid TA it cannot use its D-PUR allocation but it does not need to release the D-PUR configuration if it can update the TA before it has missed “m” allocations. As agreed by RAN1, the UE can update the TA by performing a legacy RACH procedure:

When the TA is validated and found to be invalid and the UE has data to send, the UE can obtain a valid TA and may send data via legacy RACH or EDT procedures. 

Once the UE has a valid TA it can resume using its D-PUR configuration(s). If the UE is unable to update its TA (e.g. due to being out of coverage) then it will miss its allocations which will lead to an implicit release.

Proposal 10: A UE that has an invalid TA does not need to release its D-PUR configurations if it can update the TA before implicit release.
7 CE Mode A and B
Issue: How CE Mode A and Mode B procedures apply to PUR is an open issue.  How the CE mode changes is an open issue. 
Discussion:  Since the DCI format changes between CE mode A and B, the UE needs to know what DCI format to search for in the PUR SS. The legacy procedure is that the CE mode is changed only using RRC signaling when in connected mode.  Keeping this procedure seems like a safe way to proceed to avoid synchronization issues. The downside is that RRC signaling is needed to make the change but since there is a larger overlap in the number repetitions possible for CE Mode A [1 to 32] and CE Mode B [1 to 2048] there should be little need to frequently change between modes. 

Proposal 11: The PUR configuration holds the CE mode which can only be changed via RRC signaling. 

8 Conclusions 

Proposal 1: LTE-M should support up to 4 concurrent D-PUR configurations and NB-IOT up to 2 concurrent D-PUR configurations. 
Proposal 2: A UE should be able to request a D-PUR time offset
Proposal 3: A UE should be able to request a D-PUR period in a range from about 60 seconds to a few days.
Proposal 4: It shall be possible to configure D-PUR with UE specific “m” values of up to 16.

Observation 1: Configuring a maximum number of allocations “n” has limited value for network efficiency.

Proposal 5: It is not necessary to configure a fixed number of allocations “n” in a configuration.

Observation 2: RAN2 has agreed to a mechanism for explicit release and rejection of a configuration at the time of a D-PUR allocation.

Observation 3: Implicit release can serve also for rejection of a configuration.

Proposal 6: No additional explicit release or reject mechanism is required.

Proposal 7: The D-PUR transmission can include an indication that the UE has more UL data and/or expects DL data. 

Proposal 8: The D-PUR ACK (L1 and L2) can include an indication that the eNB has more signaling and/or data. 

Proposal 9: A UE can perform a legacy RACH process on the same cell without releasing its D-PUR configuration(s)

Proposal 10: A UE that has an invalid TA does not need to release its D-PUR configurations if it can update the TA before implicit release.

Proposal 11: The PUR configuration holds the CE mode which can only be changed via RRC signaling. 
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