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1	Introduction
The Rel-16 Work Item Descriptions for LTE-M [1] and NB-IoT [2] contain a common objective on improving the uplink transmission efficiency and/or UE power consumption by means of transmission in preconfigured resources:
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 continue to discuss issues related to the general PUR procedure.
[bookmark: _Ref178064866]2	Discussion
In the following, dedicated PUR in Idle mode is discussed unless mentioned otherwise.
2.1	Data transmission
2.1.1	PUR retransmission
Since the PUR periodicity can be very long compared to existing SPS interval etc., it is not feasible to use the subsequent PUR occasion for retransmission in case PUR transmission fails. That would further mean that the subsequent PUR occasion could not be used as intended and with every retransmission a delay as long as the PUR periodicity would be added and the overall delay would keep becoming longer and longer and accumulate with every retransmission. That is not a good solution and it is therefore proposed that dynamic HARQ retransmissions are used for PUR in the same way as for EDT. This is also in line with RAN1’s agreements on the topic: 
-In IDLE mode, HARQ is supported for transmission in dedicated PUR.
-For dedicated PUR in idle mode, UL grant for HARQ retransmission is transmitted in (MPDCCH) search space
According to the RAN1 agreement D-PUR re-transmissions should therefore be based on HARQ.  
[bookmark: _Toc16779190]Dynamically scheduled adaptive HARQ re-transmission is used for PUR (i.e. the subsequent PUR occasion is not used for re-transmission).

2.1.2	PUR RNTI
Related to acknowledgement and retransmission, in RAN2#106 an LS containing the following was received from RAN1: 
Working Assumption#2
For dedicated PUR
During the PUR search space monitoring, the UE monitors for DCI scrambled with a RNTI assuming that the RNTI is not shared with any other UE
· Note: It is up to RAN2 to decide how the RNTI is signaled to UE or derived
FFS if the UE monitors any additional RNTI which may be shared with other UEs.
Note: The same RNTI may be used over non-overlapping time and/or frequency resources
If it is concluded that working assumption #2 feasible, the working assumption #2 will be automatically confirmed.
The discussion in RAN2 led to the following conclusions:
It is feasible to provide the UE with a UE-specific RNTI for D-PUR. Common or shared RNTI is also feasible. 
The RNTI used for D-PUR is signalled together with other D-PUR configuration

According to the note in WA#2, a UE may assume that the configured RNTI is not shared with any other UE. Also, the UE would be configured with a PUR RNTI as part of the PUR configuration over dedicated RRC signaling. Given that the number of RNTI may be a scarce resource it would be beneficial to use a common or shared RNTI in time or frequency. E.g. If a UE transmitting PUR every 10 min is allocated a PUR RNTI, the same RNTI could be reused for a second PUR UE with PUR period of 10 min and a 3 min offset.
[bookmark: _Toc16779191]Reusing the PUR RNTI in time or frequency is left to NW implementation.

Further, if the eNB decides to move the UE to connected-mode as in EDT (proposed below), the question is whether the UE should continue to use the PUR RNTI in Connected mode or if a separate RNTI should be assigned to the UE. Since UEs may be in Connected mode for some time continuing to use the same RNTI could lead to conflicts and therefore we propose the following not to create unwanted/uncontrollable dependencies between the RNTIs:
[bookmark: _Toc16779192]If the UE is moved to RRC_CONNECTED, a C-RNTI is provided to the UE in the DL PUR message.

2.1.3	Need for Contention Resolution
Even though the D-PUR resource is UE-specific, and the UE may assume that RNTI is not shared with any other UE (see above), there could in principle still be a need for Contention Resolution. That is, if a PUR RNTI is reused in time for several UEs there is a risk that consecutive HARQ retransmissions would result in UEs to having overlapping PUR SS Windows. With Contention Resolution that would not be a problem and eNB could configure a more aggressive and denser reuse of PUR RNTI.
However, if contention resolution is not required, the 48-bit UE Contention Resolution Identity MAC CE (see TS 36.321 Section 6.1.3.4) can be omitted in the DL RRC message (possibly the UE_ID can also be omitted in Msg3 if not needed for security). Likely there will be different preferences with regards to the above and therefore we propose to have it configurable, as part of the PUR configuration, whether Contention Resolution Identity MAC CE is used.
[bookmark: _Toc16779193]It is configurable, as part of the PUR configuration, whether Contention Resolution Identity MAC CE is used.

2.1.4	Transport block size
For the TBS, the assumption is that only one PUR resource is configured per PUR period. That is, similar to EDT, it is focusing on small data transmission and the max TBS is limited to e.g. 1000 bits. A difference is however that for dedicated PUR configuration the UE capability is known, therefore a TBS up to the max TBS supported by the UE category could be used. RAN2 has so far agreed the following:
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
A remaining question is however if there is any point in supporting TBSs larger than 1000 bits since the PUR gains would be the largest for smaller TBS. To guide this decision, we have produced some results with our performance evaluation tool (for detail see our other paper on PUR periodicity with more evaluation results). The results here are for LTE-M with an eDRX cycle of 43 minutes, and the PUR gain is relative to RRC Resume procedure.
Table 1: LTE-M PUR gains relative to RRC Resume for variable payload size.
	
	Payload size [bytes]:

	IAT:
	CE:
	50
	125
	200
	400
	800

	30min
	No CE
	9%
	9%
	9%
	9%
	9%

	
	164 dB 
	44%
	20%
	13%
	7%
	4%

	2h
	No CE
	2%
	2%
	2%
	2%
	2%

	
	164 dB
	38%
	19%
	13%
	7%
	4%



From these results it is seen that in good coverage the gains are not so dependent on the payload size, which is due to the data not requiring very many subframes for transmission and that it is still comparable to the control signaling. In bad coverage the dependence on the payload size is more prominent, but it is still considerable at 125 bytes = 1000 bits. Therefore, it seems justified to allow TBS larger than 1000 bits for PUR and we propose to strengthen the previous agreement.
[bookmark: _Toc16779178]From PUR performance evaluations it is motivated to be able to configure TBS larger than 1000 bits.
Further, some companies in RAN2 have proposed that as for EDT the UE should have the possibility to autonomously select between a small number of TBSs. However, PUR is quite different from EDT regarding this. To be able to configure PUR the eNB would have to have a very accurate knowledge about the exact data periodicity. In our view it is highly unlikely that eNB would at the same time have such inaccurate knowledge about the data TBS.
[bookmark: _Toc16779194]One TBS is configured for D-PUR.
If there is occasionally additional data to transmit, including a BSR in the PUR transmission is a much simpler and less intrusive solution (see below).

[bookmark: _Hlk16777872]2.1.5	Fallback to RA/EDT 
Occasionally the UE might get unexpected data to transmit and it could be of interest to specify a generic solution which could handle also this case. I.e., in the (infrequent) case the UE UL buffer exceeds the configured PUR TBS it could be considered to allow the UE to include a BSR in the PUR transmission. Without any need for fallback to RA/EDT, eNB could then move the UE to RRC_CONNECTED, in a similar way as for EDT, for subsequent transmission of the remaining data. 
[bookmark: _Toc16779195]Inclusion of BSR in UL PUR transmission is supported.
Some companies brought up that even though a UE is configured with PUR it should be up to the UE to determine if PUR or legacy RA/EDT should be used for the data transmission. From a network p.o.v. it is in the interest of the eNB that if PUR radio resources are assigned they should also be used. (Legacy SPS in Connected mode may use a ‘logical channel SR mask’ for the SPS data so that it will not cause Scheduling Request). As for SPS, a ‘logical channel SR mask’ could be applied for the PUR data to ensure that fallback to RA/EDT is not triggered by mistake if the data should arrive from the application layer with some time variation (for the CIoT UP-optimization).
[bookmark: _Toc16779179]A ‘logical channel SR mask’ could be applied for the PUR data to ensure that RA/EDT is not triggered by mistake.

[bookmark: _Hlk16020571]2.1.6	Prioritization of Paging or PUR
[bookmark: _GoBack]Another open issue related to PUR is if a half-duplex UE should prioritize paging or PUR if they overlap in time (also full-duplex FDD UEs may need to prioritize since PUR due to differences in carrier/narrowband). If UEs prioritize paging, it means that the PUR resource is wasted whenever there is a collision with a PO, and in most cases, there will be no paging for the UE. If UEs prioritize PUR, it can mean that the UE becomes unreachable in the DL for longer periods of time. In principle, if agreed, the eNB could append the possible DL data in the PUR RRC message response (L2/L3 ACK). However, if the UE skips the UL PUR transmission the UE will not be reachable until the subsequent PUR or (e)DRX occasion. This also requires that eNB can match the UE_ID of the paging and the PUR. Since eNB would be unaware of updated S-TMSI, this would have to be included in the PUR transmission to be able to do the matching of UE_ID. Further, in our view the drawbacks with the UE prioritizing PUR is less severe and eNB should be able to avoid paging and PUR collisions by configuration to a large extent. If it cannot be avoided eNB would be aware of the collision and should refrain from paging the UE when there is a collision.
[bookmark: _Toc16779180]PUR and paging collisions can be avoided by correct configuration and eNB implementation.
[bookmark: _Toc16779196]Upon collision of PUR and paging a half-duplex UE prioritizes PUR (and S-TMSI can be included in the UL PUR message). 

2.1.7	Access Barring Check
Yet another open issue is if PUR UEs should be subject to access barring. With the relatively long PUR periodicities the UE would anyway need to spend a long time to synchronize when waking up to transmit, and for longer periodicities the UE may have to acquire MIB to obtain the SFN anyway. Therefore, it is not much of an additional requirement for PUR UEs to also check access barring. Access barring is not very efficient if PUR UEs are still accessing the cell when there is congestion. It is however FFS if there is a need to introduce a specific barring mechanism for PUR or if the the existing barring mechanism(s) can be reused.
[bookmark: _Toc16779197]UEs must check that the cell is not barred before D-PUR transmission.

2.2	PUR Configuration
2.2.1 Configuration information for PUR
So far it has been agreed that the NW will configure the UE with PUR and communicate the configuration over dedicated RRC signaling. It has been agreed that some information can be provided from the UE to guide the NW decision to configure PUR. 
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. 
Traffic prediction is the weak spot of PUR, and eNB must be able to trust the information to be accurate if it is to allocate radio resources for a long time ahead to a UE in RRC_IDLE mode. In addition to UE information there are also two more possible sources of information:
1. UE information: I.e. the periodicity and TBS suitable for PUR according to the UE.
2. Subscription information: E.g. the ‘Subscription UE Differentiation Information’ introduced in Rel-15. 
3. NW information: Any traffic statistics for the UE collected by NW itself.
Since the UE is the origin of the uplink transmission one could argue that UE information would be the best information source. Unfortunately, the radio protocol layers may know little or nothing about the application layer, and an application layer would typically be agnostic of the radio access technology. To our knowledge there is no application assistance information available which could be used for this purpose,.
[image: ]
Figure 1: Illustration of PUR information for eNB configuration of PUR.
Related to option 2 above, support for ‘Subscription Based UE Differentiation Information’ was introduced in Rel-15. The ‘Subscription Based UE differentiation Information’ is generated by the MME and contains a number of fields for the traffic profile according to RP-182115 (quoted below in the Appendix for convenience). This information, if it exists, can therefore be made available to the eNB for the configuration of PUR already now.
[bookmark: _Toc16779181]Rel-15 ‘Subscription Based UE Differentiation Information’ can already be used by eNB for configuration of PUR if available (i.e. implemented and used in both CN and eNB).
From RP-182115 it is also seen that there is currently no TBS field specified, and it could be beneficial to add TBS information for use with PUR.
[bookmark: _Toc16779182]TBS info would be of interest for PUR configuration but is not part of Rel-15 ‘Subscription Based UE Differentiation Information’.
Related to option 3 above, the eNB could store traffic history of UEs and determine if PUR would be suitable for certain UEs. That is, operators that are careful regarding potential misuse of PUR may want to base any PUR configuration on the actual traffic patterns of a UE. For UEs operating with a traffic with the same periodicity for a long time, i.e. the intended use case for PUR, data collection during a few initial data transmissions using legacy procedure will have a negligible impact on e.g. the device battery life (i.e. during a training period).
After having decided to configure PUR for a UE, the PUR configuration must be kept in the eNB since the scheduler must be aware of upcoming PUR transmissions. For the UP-solution, this information could be stored with the UE AS context.  For the CP-solution there is no AS UE context, but we don’t see any other solution that one would have to be introduced if PUR is to be supported for the CP-solution. (It could be called something else like ‘PUR Context’, but it does not change the fact that it is radio related parameters for the UE which needs to be kept in eNB).
[bookmark: _Toc16779183]The PUR configuration must be stored in UE AS context in eNB.
[bookmark: _Toc16779184]UE AS context would have to be introduced for the CP-solution.

2.2.2	Multiple D-PUR Configurations
In RAN2#106 the following was noted as an FFS in the agreements:
· Whether a UE can have more than one parallel D-PUR configurations
Having multiple PUR configurations for the same UE adds complexity:
· Indication of which PUR configuration is (re-/de-)configured.
· Conflict due to PUR SS Window overlap
· Collision of PUR occasions
· Using multiple HARQ processes
Given that there already very many open issues for PUR, and not very many remaining meetings to close those we prefer keeping the PUR solution less complicated to ensure it is finished on time.
We are not convinced that the gain is worth the added complexity, the scheduler would not only have to keep track of PUR configurations from many different UEs but which one from a certain UE is used, re-configured, or released, etc. Is there a use case that can motivate this? (Note that ‘one shot D-PUR’ could address the use case of two different PUR periods for a UE with only one PUR configuration).
[bookmark: _Toc16779198]Multiple PUR-configurations for the same UE is not supported in Rel-16.

2.2.3	PUR-PSM Combination
The benefit of PUR for the UE is reduced energy consumption. Therefore, PUR UEs would typically be configured with either eDRX or PSM. eDRX is discussed separately in the ‘Prioritization of Paging or PUR’ Section. For UEs configured with PUR there will be a window for DL reachability, the Active Time, after each connection, either after TAU whenever the period TAU timer expires or after UL transmission in case of MO data. (Note that if the frequency of MO Data is shorter than the periodic TAU periodicity, TAU will never be triggered). Our assessment of how PUR would work in combination with PSM is therefore the following:
· TAU periodicity > PUR period: TAU will never be triggered, if the periodic TAU timer is restarted upon PUR (which it should be). The possibility of appending data in the DL PUR RRC response message (L2/L3 ACK) could be a sufficient replacement of the active time. (As proposed separately, DRX may have to be applied to the PUR SS Window to make it long enough to be able to include NAS signaling).
· TAU periodicity < PUR period: There is no point of configuring PUR in this case since the TAU signaling and active time will consume much more energy than PUR will save. Consider this a mis-configuration.
 So in summary, configuring PSM in combination with PUR could effectively minimize the DL monitoring and rely on the possibility for including DL data in the PUR RRC response message. As for the eDRX this may require that the S-TMSI is included in the UL PUR message.
[bookmark: _Toc16779199]When PSM is configured, periodic TAU timer is restarted upon PUR transmission (but not upon PUR skip).
[bookmark: _Toc16779185]The combination of PSM and PUR effectively works to minimize the UE energy consumption from DL monitoring.

2.2.4	PUR Request Back-off Indicator
One of the drawbacks of PUR is long-term assignment of radio resources to UEs in Idle mode. Potential misuse could be very costly for the network, e.g. from any of the following:
· It is agreed that “D-PUR configuration is released when the eNB doesn’t detect “m” consecutive UE transmissions”, and if e.g. m=2 a misbehaving UE could therefore systematically only transmit in every 2nd PUR allocation.
· If agreed that a UE can autonomously fallback to RA/EDT the PUR allocations may be unused to a too large extent.
· If PUR has been released several times for a UE due to misuse, the UE may still come back with PUR requests.
It would therefore be beneficial for the network to be able to black-list UEs from using PUR. 
In addition, if a PUR request is rejected by the eNB, it would be desired to be able the keep the UE from sending one or more PUR request just afterwards. We therefore propose to introduce a back-off indicator for the PUR request, and value ‘inf’ could correspond to a PUR black-listing of the UE.
[bookmark: _Toc16779200]A PUR back-off indicator, including the value ‘inf’, is introduced in the DL PUR RRC response message (L2/L3 ACK).

2.3	PUR response
2.3.1	PUR re-configuration
In RAN2#106 an LS was received from RAN1 with the following Working Assumption:

Working Assumption#1
In idle mode, updating PUR configurations and/or PUR parameters via L1 signalling after a PUR transmission is supported
· FFS: Which PUR configurations and PUR parameters will be signaled via L1
· FFS: Definition of PUR configurations and PUR parameters
The working assumption will be automatically confirmed if for some cases L2/L3 signaling is not needed. If RAN2 decides that L2/L3 signaling is needed for all cases, the working assumption will be reverted.

This led to the following RAN2 agreements:
RRC response message needs to be supported by the UE and could be used in all cases.
For some cases L1 signalling is sufficient to acknowledge, i.e. RRC response message is not needed. 
RAN2 assumes the L1 signalling for acknowledgement is sent only after the eNB determines there is no pending downlink data or signalling. 
RAN2 assumes that the configuration for D-PUR provided by RRC signalling is not updated via L1 signalling, and should check with RAN1 what parameters are planned to be (re)configured using DCI.

Regarding the last agreement it is still somewhat open exactly what part of the PUR configuration can be updated via DCI. In E-UTRAN the radio resources are typically configured by RRC signaling, whereas only PHY-layer parameters for which short latency but no reliability is required are configured by DCI. For example, the TPC power control commands are indicated via DCI and this because the information is urgent to be able to quickly regulate the output power of the UE. Moreover, it is not a big issue if a TPC command is lost and it does not make sense to retransmit it since the information will then likely be outdated.
[bookmark: _Toc7752429][bookmark: _Toc16779186]PUR parameter re-configuration via DCI is motivated for urgent PHY-layer parameters for which no reliability is required.
The RAN2 agreement is clear on maintaining the legacy principle and that PUR re-configuration is done via RRC signaling. Therefore, what could potentially be updated via DCI is information that is already communicated in DCI such as TPC, RB resource assignment, HARQ info, etc. (Note however that unlike legacy, these PHY-parameters will initially have to be included in the RRC PUR configuration). The Timing Advance, however, is provided by lower layers and MAC, and it remains and open issue for PUR how the TA is configured and updated.
2.3.2	PUR Acknowledgement
Interpreting the two first agreements above there are two possible solutions in our understanding:
A. The UE is always expecting an RRC message (L2/L3 ACK) in response to PUR. 
B. The UE is expecting an RRC message (L2/L3 ACK) or a L1 ACK in response to PUR.  The RRC message is only transmitted when needed for DL data, PUR reconfiguration, etc.
The different solutions are schematically illustrated below in Figure 2.
[image: ]
[bookmark: _Ref11698429]Figure 2: Illustration of A) always RRC response message (L2/L3 ACK) and B) L1 ACK or RRC response message (L2/L3 ACK).
Solution A) would be required to ensure reliable data transmission. That is, the PUR UL transmission (like EDT Msg3), can be integrity protected such that the network can ensure that the data is coming from the right UE. However, for the UE to know that the UL data was received by the correct entity, a downlink message is required, i.e. a PUR DL response message (like EDT Msg4). If the UE can decrypt this message with its security keys it is an acknowledgement that the data has reached the intended receiver.
[bookmark: _Toc7752431][bookmark: _Toc16779187]A downlink PUR message is required for the UE to ensure that the data has been received by the intended receiving entity.
If only a L1 ACK in DCI were to be used, this could be faked to block all PUR traffic.
It has been agreed the L2/L3 ACK must be supported by UEs. For a UE also supporting L1 ACK, it is therefore beneficial to have it configurable if solution A) or solution B) is used, i.e. if reliable data transmission is required or not.
[bookmark: _Toc16779201]It is configurable whether reliable or unreliable data transmission is used, and hence which PUR response is expected. 
Note also that since for UP-PUR a NCC would also have to be provided to the UE (see below), so in this case B) would always have to be used.
[bookmark: _Toc16779188]For UP-PUR a L2/L3 ACK would always have to be used to provide the UE with an NCC.

2.3.3	Need for DL PUR RRC message
Many companies in RAN2 seem fine with using Rel-15 EDT as a baseline for Rel-16 PUR to minimize the standard impact. For reference, the EDT Msg4 fills the purpose of a) transmitting DL data, b) allowing to move the UE to RRC_CONNECTED if needed, c) to provide reliable and integrity protected data transmission, d) redirect the UE to another carrier, e) providing the NCC for UP-EDT, etc. In addition, it would be beneficial to be able to re-configure PUR in association to a PUR transmission. Related to this the following RAN2 agreements have been made:
The eNB can (re)configure and release D-PUR by dedicated RRC signalling
RAN2 assumes that the configuration for D-PUR provided by RRC signalling is not updated via L1 signalling, and should check with RAN1 what parameters are planned to be (re)configured using DCI.
To minimize the signalling the best solution is therefore that the RRC signalling for re-configuration mentioned above is the RRC signalling which is part of the PUR transmission. Moreover, since one-shot PUR is agreed, it should be possible to provide the subsequent PUR configuration in the current PUR transmission. For PUR to be a generic solution we therefore propose the following:
[bookmark: _Ref4680909][bookmark: _Toc7752430][bookmark: _Toc16779202]The DL PUR RRC message supports the following functionality: a) inclusion of DL data, b) moving a UE to RRC_CONNECTED, c) reliable data transmission, d) carrier redirection, e) providing NCC, f) PUR re-configuration.
	


2.3.4	PUR SS Window
Regarding the (M/N)PDCCH monitoring and search space after UL PUR transmission RAN1 has agreed the following:
Agreement
For dedicated PUR in idle mode and for HD-FDD UEs, the start of the PUR SS Window is [x] subframes after the end PUR transmission
· FFS: Value of x, and if x is fixed or signaled 
· FFS: FD-FDD UEs, TDD UEs [LTE-M]
· FFS: Support for monitoring of PUR SS Window before PUR transmission
Note: The PUR SS Window is the time period where the UE monitors the (M/N)PDCCH for at least a time period after a PUR transmission

Agreement [LTE-M]
For dedicated PUR in idle mode, the duration of the PUR SS window is configured by eNB
How the duration is configured, and the possible values, will be decided by RAN2.

That is, after UL PUR transmission the UE will with some delay of x subframes monitor (M/N)PDCCH for the PUR response, either in the form of a L1 ACK (or UL Grant for retransmission) or a DCI scheduling the DL PUR RRC response message (Figure 3).
[image: ]
[bookmark: _Ref11766853]Figure 3: Schematic illustration of the PUR SS Window.
Further, RAN2 has agreed the following:
RAN2 assumes the L1 signalling for acknowledgement is sent only after the eNB determines there is no pending downlink data or signalling. 
Because of this there is the following consequence:
[bookmark: _Toc16779203]The time offset x before the PUR SS Window x is the same no matter if a L1 ACK (or an UL-Grant for retransmission) or DL PUR RRC response message (L2/L3 ACK) is expected.
Furthermore, from performance evaluations it is seen that the time for monitoring (M/N)PDCCH can contribute even more than the transmission part to the UE energy consumption. E.g. if the Tx power is 500 mW and the Rx power is 80 mW, having a PUR SS Window longer than 7 subframes will cause the reception part of the UE energy consumption to be higher than the transmission part (here assuming no CE). Therefore, it is important to ensure that the monitoring time for the UE in the PUR SS window is as short as possible, using DRX or other means.
[bookmark: _Toc16779189]For UE energy consumption, it is important to minimize the UEs (M/N)PDCCH monitoring time in the PUR SS window.

2.4	Shared PUR
So far it has been agreed to focus on D-PUR, but some companies have started to discuss CFS-PUR and CBS-PUR. However, given the number of open issues for D-PUR and few working meetings remaining is seems unrealistic to also be able to specify CFS-PUR and/or CBS-PUR in Rel-16. Therefore, we propose the following:
[bookmark: _Toc16779204]CFS-PUR or CBS-PUR are not specified in Rel-16.

Conclusion
In the previous sections we made the following observations: 
Observation 1	From PUR performance evaluations it is motivated to be able to configure TBS larger than 1000 bits.
Observation 2	A ‘logical channel SR mask’ could be applied for the PUR data to ensure that RA/EDT is not triggered by mistake.
Observation 3	PUR and paging collisions can be avoided by correct configuration and eNB implementation.
Observation 4	Rel-15 ‘Subscription Based UE Differentiation Information’ can already be used by eNB for configuration of PUR if available (i.e. implemented and used in both CN and eNB).
Observation 5	TBS info would be of interest for PUR configuration but is not part of Rel-15 ‘Subscription Based UE Differentiation Information’.
Observation 6	The PUR configuration must be stored in UE AS context in eNB.
Observation 7	UE AS context would have to be introduced for the CP-solution.
Observation 8	The combination of PSM and PUR effectively works to minimize the UE energy consumption from DL monitoring.
Observation 9	PUR parameter re-configuration via DCI is motivated for urgent PHY-layer parameters for which no reliability is required.
Observation 10	A downlink PUR message is required for the UE to ensure that the data has been received by the intended receiving entity.
Observation 11	For UP-PUR a L2/L3 ACK would always have to be used to provide the UE with an NCC.
Observation 12	For UE energy consumption, it is important to minimize the UEs (M/N)PDCCH monitoring time in the PUR SS window.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Dynamically scheduled adaptive HARQ re-transmission is used for PUR (i.e. the subsequent PUR occasion is not used for re-transmission).
Proposal 2	Reusing the PUR RNTI in time or frequency is left to NW implementation.
Proposal 3	If the UE is moved to RRC_CONNECTED, a C-RNTI is provided to the UE in the DL PUR message.
Proposal 4	It is configurable, as part of the PUR configuration, whether Contention Resolution Identity MAC CE is used.
Proposal 5	One TBS is configured for D-PUR.
Proposal 6	Inclusion of BSR in UL PUR transmission is supported.
Proposal 7	Upon collision of PUR and paging a half-duplex UE prioritizes PUR (and S-TMSI can be included in the UL PUR message).
Proposal 8	UEs must check that the cell is not barred before D-PUR transmission.
Proposal 9	Multiple PUR-configurations for the same UE is not supported in Rel-16.
Proposal 10	When PSM is configured, periodic TAU timer is restarted upon PUR transmission (but not upon PUR skip).
Proposal 11	A PUR back-off indicator, including the value ‘inf’, is introduced in the DL PUR RRC response message (L2/L3 ACK).
Proposal 12	It is configurable whether reliable or unreliable data transmission is used, and hence which PUR response is expected.
Proposal 13	The DL PUR RRC message supports the following functionality: a) inclusion of DL data, b) moving a UE to RRC_CONNECTED, c) reliable data transmission, d) carrier redirection, e) providing NCC, f) PUR re-configuration.
Proposal 14	The time offset x before the PUR SS Window x is the same no matter if a L1 ACK (or an UL-Grant for retransmission) or DL PUR RRC response message (L2/L3 ACK) is expected.
Proposal 15	CFS-PUR or CBS-PUR are not specified in Rel-16.
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Appendix
RAN#81 endorsed the following way-forward (RP-182104):
	· Local RRM Policy Information storage and retrieval is a generic functionality not restricted to NB IoT only 
· WF
· Explicitly capture the Local RRM Policy Information storage and retrieval as objective of the SID on RAN-centric data collection and utilization for LTE and NR  
· Note: this includes studying the Local RRM Policy Information storage and retrieval per UE for LTE and NR (RP-182105)
· SON TU should be extended
· Approved the CRs related to Subscription based UE:
· RP-182115 Introduction of Subscription based UE differentiation
· RP-182116 Introduction of Subscription based UE differentiation
· Completed the NB IoT WI at RAN#81



The finally approved RAN3 CRs can be found in RP-182115 and RP-182127. The IEs stored for ‘Subscription Based UE differentiation Information’ is given in the former document and contain the following:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodic Communication Indicator
	O
	
	ENUMERATED(periodically, on demand, …)
	This IE indicates whether the UE communicates periodically or not, e.g. only on demand.

	Periodic Time
	O
	
	INTEGER (1..3600, …)
	This IE indicates the interval time of periodic communication, the unit is: second

	Scheduled Communication Time
	
	0..1
	
	This IE indicates the time zone and day of the week when the UE is available for communication.

	>>Day of Week
	O
	
	BIT STRING (SIZE(7))
	If Day-Of-Week is not provided this shall be interpreted as every day of the week.
Each position in the bitmap represents a day of the week:
first bit = Mon, second bit =Tue, third bit =Wed, and so on. Value ‘1’ indicates ‘scheduled. Value ‘0’ indicates ‘not scheduled’.

	>>Time of Day Start
	O
	
	INTEGER (0..86399, …)
	This IE indicates the time to start of the day, each value represent the corresponding second since 00:00 of the day.
If Time-Of-Day-Start is not provided, starting time shall be set to start of the day(s) indicated by Day-Of-Week-Mask.

	>>Time of Day End
	O
	
	INTEGER (0..86399, …)
	This IE indicates the time to start of the day, each value represent the corresponding second since 00:00 of the day. The value of this IE should be bigger than the value of Time of Day Start IE.

If Time-Of-Day-End is not provided, ending time is end of the day(s) indicated by Day-Of-Week-Mask.

	Stationary Indication
	O
	
	ENUMERATED(stationary, mobile, …)
	

	Traffic Profile
	O
	
	ENUMERATED(single packet, dual packets, multiple packets, …)
	“single packet” indicates single packet transmission (UL or DL),
“dual packets” indicates dual packet transmission (UL with subsequent DL, or DL with subsequent UL),
“multiple packets” indicates multiple packets transmission.

	Battery Indication
	O
	
	ENUMERATED(battery powered, battery powered not rechargeable or replaceable, not battery powered, …)
	“battery powered” indicates that the UE is battery powered and the battery is rechargeable/replaceable, “battery powered not rechargeable or replaceable” indicates that the UE is battery powered but the battery is not rechargeable/replaceable,, “not battery powered” indicates that the UE is not battery powered.
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