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1 Introduction
Rel-16 WIDs item on additional enhancements for NB-IoT and eMTC were approved at RAN#80 and revised at RAN#81, RAN#82 and RAN#83 [1], [2]. One of the objectives in these two WIDs is to improve UE power consumption by specifying support for UL transmission in pre-configured resources:
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 the previous RAN1 meetings, PUR types were discussed and the following agreements were made for NB-IoT [3] and eMTC [4]:

	RAN1 Agreements on PUR types for NB-IoT:
· Dedicated preconfigured UL resource is defined as an NPUSCH resource used by a single UE 

· NPUSCH resource is time-frequency resource

· Dedicated PUR is contention-free 

· Contention-free shared preconfigured UL resource (CFS PUR) is defined as an NPUSCH resource simultaneously used by more than one UE

· NPUSCH resource is at least time-frequency resource

· CFS PUR is contention-free 

· Contention-based shared preconfigured UL resource (CBS PUR) is defined as an NPUSCH resource simultaneously used by more than one UE

· NPUSCH resource is at least time-frequency resource

· CBS PUR is contention-based (CBS PUR may require contention resolution)

· In idle mode, dedicated PUR is supported.

· Support for CFS PUR is FFS.

· Support for CBS PUR is FFS.
· Pre-configured UL resources for transmission of data are indicated by RRC signaling. At least UE-specific RRC signaling is supported.
RAN1 Agreements on PUR types for eMTC:
· Dedicated preconfigured UL resource is defined as an PUSCH resource used by a single UE 

· PUSCH resource is time-frequency resource

· Dedicated PUR is contention-free 

· Contention-free shared preconfigured UL resource (CFS PUR) is defined as an PUSCH resource simultaneously used by more than one UE

· PUSCH resource is at least time-frequency resource

· CFS PUR is contention-free 

· Contention-based shared preconfigured UL resource (CBS PUR) is defined as an PUSCH resource simultaneously used by more than one UE

· PUSCH resource is at least time-frequency resource

· CBS PUR is contention-based (CBS PUR may require contention resolution)
· In idle mode, dedicated PUR is supported.

· Support for CFS PUR is FFS.

· Support for CBS PUR is FFS.
· Pre-configured UL resources for transmission of data are indicated by RRC signaling. At least UE-specific RRC signaling is supported.

· The following evaluation parameters for CFS PUR link level simulation are agreed.

Parameter

Value/Description

Channel model

ETU 1Hz

Resource Bandwidth(s)

1, 2, 3 or 6 PRBs (contiguous) for eMTC

Proponent to provide details on resource allocation

Same bandwidth for all UEs

Traffic Pattern

Fixed (N UEs transmit in the same resource) or

(Optional) Bursty (N UEs may transmit in the same resource, with activity factor p for each of them)

Note: For all traffic models, it is assumed that a UE has a dedicated DMRS

Note: Final decision can be based on the results for both fixed and bursty traffic model

Number of repetitions in a resource

To be declared by proponent

Transport Block Size and Modulation Order

To be declared by proponent

Number of eNB Rx antennas

2 as baseline, other values are not precluded

Metrics

BLER before HARQ

Number of resources (PRB x subframes) used by the technique to serve a given number of UEs

Baseline for comparison is dedicated PUR

MCL

164, 144, 124dB MCL
UE grouping

All UEs in the same MCL level.

Processing Receiver at eNB

No SIC/joint decoding of UEs is assumed.

MMSE single user decoding. Not NOMA.

DMRS collision

Each company to provide details on their DMRS assumption

Channel Estimation

CFO

Timing Error

Power Imbalance

Realistic

Uniform +/-50 Hz, +/-100 Hz (optional)

+/-0.5 CP uniform, +/-1 CP uniform (optional)

Uniform +/- [5 or 10] dB




Regarding PUR types, the following agreement was made for both NB-IoT and eMTC in RAN2 also [5]:

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

· Shared resources can also be discussed

· The eNB configures the dedicated preconfigured uplink resources via RRC dedicated signaling.


According to above RAN1 agreements, three PUR types were defined by RAN1:

· Dedicated pre-configured UL resource (D-PUR)

· Contention-free shared pre-configured UL resource (CFS PUR)
· Contention-based shared pre-configured UL resource (CBS PUR)
There were some RAN2 discussion based on above PUR type definitions. In this contribution, we try to clarify the three PUR type definitions from RAN2 point of view based on RAN1 agreements and feature lead summary documents [6], [7].
2 Discussion
2.1 PUR type definitions in RAN1
Three PUR types were defined by RAN1:

· Dedicated preconfigured UL resource is defined as an NPUSCH resource used by a single UE 

· NPUSCH resource is time-frequency resource

· Dedicated PUR is contention-free 

· Contention-free shared preconfigured UL resource (CFS PUR) is defined as an NPUSCH resource simultaneously used by more than one UE

· NPUSCH resource is at least time-frequency resource

· CFS PUR is contention-free 

· Contention-based shared preconfigured UL resource (CBS PUR) is defined as an NPUSCH resource simultaneously used by more than one UE

· NPUSCH resource is at least time-frequency resource

· CBS PUR is contention-based (CBS PUR may require contention resolution)

All three PUR types, if supported, are indicated by RRC signalling, at least via UE-specific RRC signalling:

· Pre-configured UL resources for transmission of data are indicated by RRC signaling. At least UE-specific RRC signaling is supported.
Observation 1:  UE specific RRC signalling is supported also for D-PUR, CFS-PUR and CBS PUR (if CFS-PUR and/or CBS-PUR are supported).
D-PUR:
According to RAN1 agreements, D-PUR is time-frequency resource used by a single UE. We think this definition is very clear from RAN2 point of view, i.e. the eNB indicates time-frequency information (interval, periodicity, carrier, PRB, etc.) of the D-PUR to the UE via UE-specifiy RRC signalling. The D-PUR is unique at least from the UE point of view. 

CFS-PUR:
According to RAN1 agreements, CFS-PUR is (N)PUSCH resource (at least time-frequency resource) simultaneously used by more than one UE. In the feature lead summary document, there were proposals to add code domain and spatial domain to CFS-PUR. For example, each UE has unique DMRS. In this case, even more than one UEs share the same time-frequency resource, the eNB still can distinguish UL transmissions from different UEs. There is no collision among UL transmissions from different UEs since at least one domain of the resource is unique, e.g. code domain or spatial domain. Thus, contention resolution is not needed in CFS-PUR.
CBS-PUR:
There is not much support for CBS-PUR in RAN1 according to the feature lead summary documents. The only difference between CBS-PUR and CFS-PUR is that contention resolution may be needed for CBS-PUR. For example, more than one UE has the same DMRS. In our understanding, the reason is that in addition to time-frequency domain, other domain of CBS-PUR can also be shared by more than one UEs.

2.2 Understanding from RAN2 point of view
From RAN2 point of view, the terminology “dedicated” normally means something indicated via UE-specific signalling and which the UE considers as its own. Thus, from this perspective, based on observation 1, we think actually all the three PUR types defined by RAN1 are dedicated resources, i.e. assigned to the UE by dedicated RRC signalling, with the following differences:

· D-PUR: The time-frequency domain of the PUR needs to be different among different UEs. Thus contention resolution is not needed.
· CFS-PUR: The time-frequency domain of the PUR can be the same among different UEs. But at least one other domain of the PUR (e.g. code domain or spatial domain) needs to be different among the UEs sharing the same time-frequency resource. Thus contention resolution is not needed. From a RAN2 perspective, this is the same as D-PUR but potentially with additional dedicated configuration parameters such as code domain configuration.
· CBS-PUR: All domains of the PUR can be the same among different UEs. From a RAN2 signalling perspective, this is the same as CFS-PUR, the difference simply being that more than one UE can be provided with the same configuration and this is transparent to signalling and RRC procedure. In addition a contention resolution procedures is needed, or alternatively this can be handled in exactly the same way as CBS-PUR, and the procedure may result in a failed transmission in case of collision.
Observation 2:  D-PUR, CFS-PUR and CBS-PUR are all dedicated resources configured by UE-specific RRC signalling. The only difference is which domain(s) of the resource can be the same among different UEs.

Based on observation 2, considering that the domains of the resource will be discussed in RAN1 and that RAN2 should focus on signalling and procedure design, it seems that the signalling of all above three “dedicated” PUR has already been covered by the current RAN2 discussion.
Observation 3:  The current signalling discussion in RAN2 for D-PUR can also cover CFS-PUR and CBS-PUR, if supported.
Based on the above analysis, it seems that all types of resource are, from a RAN2 point of view, just a dedicated configuration, with potentially some types being configured with the same value to more than one UE. For example the same IE can be used for all 3 types of configuration – some fields may be not present for D-PUR (e.g. code domain or spatial domain). Some fields (time-frequency resource) may have the same value for more than one UE for CFS-PUR. All fields (time-frequency-code-spatial resource) may have the same value for CBS-PUR. If this approach is taken in RAN2, then all three types of resource can be supported, and it is up to the network implementation/configuration which to use. Even for CBS-PUR, this is a NW choice whether to configure more than one UE with the same values, and in case we do no introduce any special contention resolution procedure, then the handling would be exactly the same as CFS-PUR (and indeed D-PUR) with the consequence being that sometimes there may be a collision and failed transmission.

Proposal 1: From RAN2 perspective there is no difference between D-PUR, CFS-PUR, and CBS-PUR, and all three can be supported using the same signalling.
3 Conclusion

This paper tried to clarify the understanding on D-PUR, CFS-PUR and CBS-PUR from RAN2 point of view. Corresponding observations are listed as below:
Observation 1:  UE specific RRC signalling is supported also for D-PUR, CFS-PUR and CBS PUR (if CFS-PUR and/or CBS-PUR are supported).
Observation 2:  D-PUR, CFS-PUR and CBS-PUR are all dedicated resources configured by UE-specific RRC signalling. The only difference is which domain(s) of the resource can be the same among different UEs.

Observation 3:  The current signalling discussion in RAN2 for D-PUR can also cover CFS-PUR and CBS-PUR, if supported.
Proposal 1: From RAN2 perspective there is no difference between D-PUR, CFS-PUR, and CBS-PUR, and all three can be supported using the same signalling.
References

[1] RP-190770, “Revised WID: Additional MTC enhancements for LTE”, Ericsson, RAN#83, Shenzhen, China, March 18-21, 2019
[2] RP-190757, “WID revision: Additional enhancements for NB-IoT”, Huawei, RAN#83, Shenzhen, China, March 18-21, 2019
[3] R1-1903665, “RAN1 agreements for Rel-16 Additional Enhancements for NB-IoT”, Huawei, RAN1#96, Athens, Greece, 25th February - 1st March 2019

[4] R1-1903661, “RAN1 agreements for Rel-16 Additional MTC Enhancements for LTE”, Ericsson, RAN1#96, Athens, Greece, 25th February - 1st March 2019

[5] R2-1902405, “RAN2 agreements for Rel-16 additional enhancements for NB-IoT and MTC”, BlackBerry, RAN2#105, Athens, Greece, 25th February - 1st March 2019

[6] R1-1813717, “Feature lead summary of Support for transmission in preconfigured UL resources”, Huawei, HiSilicon, RAN1#95, Spokane, USA, 12 - 16 November, 2018
[7] R1-1813725, “LTE-M Preconfigured UL Resources Summary RAN1 #95”, Sierra Wireless, RAN1#95, Spokane, USA, 12 - 16 November, 2018

5/6


