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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, RAN#83 and RAN#84 [1], [2]. One of the objectives in these two WIDs is to improve UE power consumption by specifying support for uplink 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 RAN2 meetings, the following agreements on dedicated PUR (D-PUR) were made for both NB-IoT and eMTC [3]:

	Agreements of RAN2#103bis
· 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

Agreements of RAN2#104
· 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.

Agreements of RAN2#105
· 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).

Agreements of RAN2#105bis

· 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.
Agreements of RAN2#106
· 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.

· 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.



In the last RAN2#106 meeting, an email discussion was agreed to discuss the general procedural steps for D-PUR:

 [106#59][R16 NB-IoT/eMTC] D-PUR Procedural steps (Huawei)

Scope: Procedural steps on D-PUR

-
Before D-PUR transmission (not configuration contents).

-
D-PUR transmission (e.g. how and what can be multiplexed)

-
After D-PUR transmission (Monitoring, retransmission, fallback cases)

-
Any impacts on CN.

Intended outcome: Report to next meeting

Deadline: Thursday 2019-08-08
2 Discussion
In our understanding, for both CP and UP solution, the general procedure of D-PUR may be similar to MO-EDT without preamble and RAR. To simplify the discussion, we take MO-EDT as a baseline to discuss D-PUR procedure. The overall D-PUR procedures for CP solution and UP solution are shown in the following Figure 1 and Figure 2 respectively.
D-PUR for CP solution:
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Figure 1. D-PUR procedure for CP solution
1. D-PUR configuration is provided in previous RRC dedicated signalling.

2. D-PUR can be initiated from RRC IDLE mode (including PSM).
3. Based on certain triggering conditions (see discussion point 2), D-PUR procedure is initiated to transmit uplink data. Upon D-PUR transmission, from RAN2 point of view, the UE needs to start to monitor PDCCH at least for:

a) Scheduling for D-PUR retransmission, or
b) Scheduling for downlink RRC response message

4. The eNB initiates the S1-AP Initial UE message procedure to forward the NAS message and establish the S1 connection.

5. The MME requests the S-GW to re-activate the EPS bearers for the UE.

6. The MME sends the uplink data to the S-GW.

7. If downlink data are available, the S-GW sends the downlink data to the MME.

8. If downlink data are received from the S-GW, the MME forwards the data to the eNB via DL NAS Transport procedure and may also indicate whether further data are expected. Otherwise, the MME may trigger Connection Establishment Indication procedure and also indicate whether further data are expected.
9. If no further data are expected, the eNB can send L1 signalling (if agreed by RAN1) or downlink RRC response message to keep the UE in RRC IDLE mode. If downlink data were received in step 8, it can also be sent to the UE in this step. Similarly to MO-EDT, fallback
 may be triggered by the eNB in this step, see discussion point 6A.

10. The S1 connection is released and the EPS bearers are deactivated.
D-PUR for UP solution:
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Figure 2. D-PUR procedure for UP solution
1. D-PUR configuration is provided in previous RRC dedicated signalling.

2. D-PUR can be initiated from RRC IDLE mode (including PSM).
3. Based on certain triggering conditions (see discussion point 2), D-PUR procedure is initiated to transmit uplink data. Upon D-PUR transmission, from RAN2 point of view, the UE needs to start to monitor PDCCH at least for::

a) Scheduling for D-PUR retransmission, or
b) Scheduling for downlink RRC message

4. The eNB initiates the S1-AP Context Resume procedure to resume the S1 connection and re-activate the S1-U bearers.

5. The MME requests the S-GW to re-activate the S1-U bearers for the UE.

6. The MME confirms the UE context resumption to the eNB.

7. The uplink data are delivered to the S-GW.

8. If downlink data are available, the S-GW sends the downlink data to the eNB.

9. If no further data are expected from the S-GW, the eNB can initiate the suspension of the S1 connection and the deactivation of the S1-U bearers.

10. If no further data are expected, the eNB can send a downlink RRC response message to keep the UE in RRC IDLE mode. If downlink data were received in step 8, it can also be sent to the UE in this step. Similarly to MO-EDT, fallback
 may be triggered by the eNB in this step, see discussion point 6A.

In the last RAN2 meeting, RAN2 sent a reply LS [4] to RAN1 to confirm that for some cases a RRC response message is not needed. There was no agreement for which cases a RRC response is not needed. Based on the contributions and online discussion, it seems a common understanding that, for the UP solution, the RRC response is always needed at least for NCC. Details can be discussed in discussion points 4B and 4C.

S1 and CN procedures (i.e. steps 4, 5, 6, 7, 8, 10 for CP solution and steps 4, 5, 6, 7, 8, 9 for UP solution) are mainly copied from MO-EDT section in TS36.300 as a baseline for discussion. Details can be discussed in discussion point 5.
Companies are invited to provide general comments on above procedures.
	Company name
	Comments

	Huawei, HiSilicon
	Above procedure represents our understanding on general D-PUR procedure. They can be taken as baseline for discussion on D-PUR procedure.

	Intel
	We are fine with above procedure as baseline.

	SW
	We are fine in principle with these.

Note: In the CP figure (Figure 1) the L1 ACK is shown in about the same place in the sequence as a L2 or L3 ACK. If the UE can indicate in the D-PUR transmission that it does not expect a response, then the L1 ACK could be sent immediately and the UE could release.
If the early L1 ACK is not seen by the UE it should waits for a timer duration to see if there is data to follow in L2/L3. 

	GTO
	We also agree on above procedure as baseline. 
If UE does not expect a response and in the procedure it is agreed there is no need for L2/L3 ACK, the L1 signalling (ACK) needs to be still delayed to have clarified whether Dl data are available. 

	LG
	We think PUR is different from MO-EDT and a new procedure for PUR needs to be designed. 

In Step 3, upon D-PUR transmission, the UE is not required to additionally monitor PDCCH related to D-PUR operation (e.g. HARQ ACK of D-PUR transmission) at least for CP solution.  

In Step 9, The UE may optionally receive a DL RRC message. 
If the eNB wants to transit to Connected mode, the eNB would send Paging as legacy operation.

Once D-PUR is configured upon reception of dedicated RRC signalling including D-PUR configuration, the UE operation wouldn’t be different between CP solution and UP solution except security concerns.

	ZTE
	We are fine with above procedure as baseline.

Moreover, we think in the step 3 for both CP solution and UP solution, it can include:

“c) Scheduling for new downlink/uplink transmission”

Data segmentation in D-PUR transmission would be needed, and with this step, data segmentation is feasible.

	Ericsson
	In step 3 above (both for UP and CP), or might be misunderstood that either a) or b) should be monitored, when both need to be monitored (i.e., or can be removed).
For CP, step 3 should also include “c) L1 signalling replacing DL RRC message” (or just L1 ACK), this is indicated in Figure 1 already.

As commented above, there should be option to establish connection in UP in step 9 before release of S1. 

	ASUSTeK
	We are fine with above procedure.

	Nokia
	We are fine with the above procedure as baseline with the following comments

Step 9A will also be required in both solutions. Whether to send L1 only ACK is network decision.

	Sequans
	We are generally fine with the above procedures


Based on above two figures, details for each step will be discussed in the following sections.

2.1 D-PUR configuration


It has been agreed that D-PUR can be (re-)configured/released via dedicated RRC signalling. The procedures and RRC messages to (re-)configure and release D-PUR configuration need to be discussed. Possible options are listed as follows:

· In previous RRC connection

· In previous MO-EDT procedure

· In previous D-PUR procedure

· Other
Discussion point 1. Companies are invited to provide their views on the procedures and RRC messages to (re-)configure and release D-PUR configuration:
	Company name
	Comments

	Huawei, HiSilicon
	In general we think all above three procedures can be considered.

For RRC messages, we think there are 2 principles to (re-)configure and release D-PUR configuration:

· Since D-PUR will only be used in IDLE mode, to avoid unnecessary impact on many RRC messages, only the DL RRC message that moves the UE to IDLE or that keeps the UE in IDLE should be considered.

· Since NCC can be provided/updated together with D-PUR configuration for the UP solution, only the secure DL RRC message can be considered.

Based on the above, the following messages are used to (re-)configure and release D-PUR configuration:

· RRCConnectionRelease in the previous RRC connection
· RRCConnectionRelease and RRCEarlyDataComplete in the previous MO-EDT procedure

· The DL RRC response message (to be agreed) in the previous D-PUR procedure

	Intel
	We are fine with the all above options.

1. If UL RRC message for D-PUR config confirmation/reject is not needed or can be sent in the next D-PUR occasion, RRCConnectionRelease in the previous connection (EDT or non-EDT case).

2. If UL RRC message for D-PUR config confirmation/reject is needed immediately RRCConnectionReconfiguration message in the previous connection.

3. DL RRC response message in the D-PUR procedure.

As pointed out clearly in TS 36.300, for NB-IoT, RRC reconfiguration is not supported when using CP C-IoT optimization. Therefore, D-PUR reconfiguration should not be supported in this case as it is a part of RRC reconfiguration. Such UE specific configuration should not be exposed to others.

2.1.1
7.3a.2
Control Plane CIoT EPS optimizations

The RRC connection established for Control Plane CIoT EPS optimizations, as defined in TS 24.301 [20] is characterized as below:

-
A UL NAS signalling message or UL NAS message carrying data can be transmitted in a UL RRC container message (see Figure 7.3a.2-1). A DL NAS signaling or DL NAS data can be transmitted in a DL RRC container message;

-
for NB-IoT:

-
RRC connection reconfiguration is not supported;

-
Data radio bearer (DRB) is not used;

-
AS security is not used;

	SW
	In general, agree with Huawei and Intel. 

The case of “In previous D-PUR procedure” should only apply to reconfiguration of the existing configuration, not other allowed concurrent configurations.

	GTO
	In general we agree, all 3 methods should be possible.

	LG
	D-PUR configuration is provided in 
The UE-specific D-PUR configuration is provided in previous RRC connection.

	ZTE
	Basically agree with Huawei. Taken into account that D-PUR resource is UE-specific resource for Idle mode, the last RRC Message before UE enters into Idle state (e.g. RRCConnectionRelease, RRCEarlyDataComplete) may be used to (re-)configure and release D-PUR configuration.

But as RRCEarlyDataComplete is transmitted over CCCH with TM RLC mode, reliability cannot be guaranteed for D-PUR configuration. Some enhancement e.g., an UL ACK message for RRCEarlyDataComplete may be needed. 
For (re)configuring or releasing the D-PUR configuration, the following structure can be used in the above messages:

D- PUR configuration ::=         CHOICE

{
Release          NULL,

Continue         NULL,
Configuration     D-purConfiguration

}

If “Release” is included in the CHOICE: the D-PUR resource is released.

If “Continue” is included in the CHOICE: the D-PUR resource is kept and continues to be used.
If “Configuration” is included in the CHOICE: the D-PUR resource is (re)configured.

	Ericsson
	Agree in principle with HW reply (and the first three options). However, as some other companies bring up, we think for the CP case more discussion is needed due to the nature of RRCEarlyDataComplete message. Also MO-EDT shouldn’t be used alone just for the case of asking a PUR configuration.
The discussion here seems to overlap with the discussion in [106#61] on the configuration aspects. 

	Qualcomm
	This is discussed in detail in Section 4 of email discussion [106#61] D-PUR Request, (re)configuration and release mechanism. We propose to avoid duplicate discussion here as our understanding is this is not in the email discussion scope.

	ASUSTeK
	Agree with Huawei.

	Nokia
	D-PUR configuration should be supported through previous RRC connection and EDT. D-PUR reconfiguration via all 3 options should be supported. D-PUR configuration using previous PUR is possible only if multiple PURs are supported.

	Sequans
	Agree that this overlaps with [106#61] and should be discussed there. Agree with the description from HW with concerns from Intel and ZTE.


2.2 Trigger conditions
Before triggering D-PUR procedure, similarly to MO-EDT, some conditions need to be fulfilled. We think the motivation and the use case of D-PUR is the same as MO-EDT, i.e. reducing power consumption for small data transmission. Thus, we can also take the conditions for triggering MO-EDT as a baseline for designing triggering conditions of D-PUR, e.g. TBS requirement, stored NCC, etc. In addition to MO-EDT triggering conditions, valid TA also needs to be considered in D-PUR.
Discussion point 2. Taking MO-EDT trigger conditions plus TA validation as a baseline, should any condition be added or removed?
	Company name
	Comments

	Huawei, HiSilicon
	MO-EDT trigger conditions plus TA validation can be considered as the baseline for D-PUR trigger conditions.

One condition that can be reconsidered is the condition on the TBS. In MO-EDT, if the whole MAC PDU size does not fit in the broadcasted TBS for the corresponding repetition level, the UE cannot initiate the MO-EDT procedure; legacy RA procedure has to be used.

In D-PUR procedure, in order to avoid wasting the D-PUR resource, it can be considered to make use of the preconfigured resource and skip the first steps of the RACH procedure, e.g. to transmit the RRC message to establish or resume the RRC connection, this will also benefit power consumption and latency, see our reply to Discussion point 6C.

	Intel
	The MO EDT conditions and TA validation criteria can be baseline. However, the TBS size limitation can be removed. At least in UP solution, UE should be able to segment the larger TBS and send them in multiple D-PUR occasions or send Msg3 including the segment of the UL data in the D-PUR occasion.

	SW
	Agree with Intel that there can be more options for TBS size than in EDT. In a situation where the UE has more to send than the D-PUR allocation allows, it may be simpler to use legacy procedures.

	GTO
	The MO EDT conditions TA criteria and TBS size could be considered baseline.

D-PUR should be used by the UE for re-occurring transmissions of same size to benefit. Whether larger TBS sizes than in MO EDT are relay needed should be carefully evaluated, the probability of getting it granted may also become less likely. Main use case is small re-occurring data flexibility means here also additional complexity.

	LG
	New trigger conditions for PUR need to be defined.

New trigger conditions may be traffic type, traffic size, QoS, etc.

	ZTE
	Agree with Intel. 
As MO-EDT is transmitted over CCCH and uses contention-based random access, contention resolution is necessary. It’s difficult to support segmentation. But D-PUR is different case. Considering D-PUR has pre-allocated UE-specific resources and may have several D-PUR resources occasions, it’s feasible and more efficient to allow segmentation for large TBS and send them in multiple D-PUR occasions. Moreover, if the TB cannot be transmitted over the D-PUR resources, part of which can be transmitted and the left can be scheduled by dynamically scheduling.
In a summary, for D-PUR, we don’t think TB size is a limit factor. As long as the D-PUR is configured and the TA is valid, transmission over D-PUR is possible, which can avoid the PRACH procedure and save UE power.

	Ericsson
	Question for clarification: Is this about triggering the PUR configuration (i.e. UE to send PUR information to eNB) or to trigger the actual D-PUR transmissions once UE has a D-PUR configuration? 

If the former, the UE should take into account the traffic pattern and that the UE is stationary (i.e. it is expected that TA stays valid) before sending PUR information/request to eNB. 
If the latter, in our understanding, configured PUR “grants” should be used by the UE whenever possible in order to avoid wasting radio resources. E.g. the UE should be able to request setup/resumption of RRC connection in case data wouldn’t fit in one message, thus at least the TBS condition should not be necessary. 



	Qualcomm
	Valid TA, Valid PUR configuration + MO-EDT conditions in general (both UE an network support PUR, UE determines that the UL data is suitable for PUR (i.e., payload is user plane data, data fits in TBS))

	ASUSTeK
	The TBS limitation may be removed: In case that total data size (plus MAC subheader) is larger than the configured TBS, the UE could still use PUR to transmit (legacy) RRC connection connection/resume request message rather than initiating a legacy RA procedure. In addition, BSR could be included in the PUR message to indicate that UE has more data to send.

	Nokia
	We assume that the question is related to triggering condition UE requesting for D-PUR resources. 

Triggering condition at UE for requesting D-PUR are

· Reception of application event for periodic small data transmission with each of the small data transmission size does not exceed maximum TBS supported by UE.

At the time of requesting D-PUR request, the UE may not have valid timing advance. For example requesting the D-PUR on power on. In this case if the UE is configured with some other means for its stationary configuration, it can be used as criteria.

	Sequans
	MO-EDT trigger conditions plus TA validation are a good baseline. TBS size restriction can be removed (should be beneficial to spectral efficiency and UE power). 


2.3 Uplink D-PUR transmission

If the trigger conditions for D-PUR transmission are fulfilled, the uplink data can be transmitted in the D-PUR resource. In MO-EDT, for the CP solution, the uplink data are encapsulated as a NAS PDU in an uplink RRC message transmitted in CCCH. For the UP solution, the uplink data are transmitted in DTCH. Whether the same principle can be reused in D-PUR needs to be discussed.
Discussion point 3A. Is the principle for CP-EDT and UP-EDT transmission reused for the uplink D-PUR transmission? If no, please clarify the format of the uplink D-PUR transmission.
· Yes

· No, what is the format of the uplink D-PUR transmission?
	Company name
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	The same principle should be followed:
· For the CP solution, the uplink data are encapsulated as a NAS PDU in an uplink RRC message transmitted in CCCH.

· For the UP solution, the uplink data are transmitted in DTCH.

	Intel
	Yes
	Same principal should be re-used (i.e., similar to EDT minus Msg1 and Msg2)

-
For CP solution, existing UL-CCCH message (e.g., RRCEarlyDataRequest message) carrying NAS container

-
For UP solution, existing UL-CCCH message (e.g., extended RRCConnectionResumeRequest message) to multiplex UL data in DTCH

	SW
	Yes
	

	GTO
	Yes
	

	LG
	Yes
	

	ZTE
	No
	As the D-PUR is dedicated resource, transmission over DCCH or DTCH may be more suitable. 

Taken into account that eNB can identify the UE based on the preconfigured dedicated resource, UE identity is not necessary to be transmitted to eNB. Therefore, the legacy RRC Msg3 would not be needed. The user data (e.g. for UP solution) over DTCH by AM RLC mode or ULInformationTransfer message with NAS PDU (e.g. for CP solution) over DCCH by AM RLC mode can be directly transmitted over the preconfigured dedicated resource.

	Ericsson
	Yes
	Agree with Huawei.

	Qualcomm
	Yes in general
	In general, yes. But there are differences such as in some cases RRC reply is not needed (as already agreed).

	ASUSTeK
	Yes
	

	Nokia
	Yes
	Similar signalling procedure like CP-EDT and UP EDT can be used with additional support for L1-only-Ack depending on network decision.

	Sequans
	Yes
	


Apart from the uplink data, other content (e.g. UE ID, establishment cause…) of the D-PUR transmission needs to be discussed.

Discussion point 3B. Apart from the uplink data, what else is included in the D-PUR transmission?
	Company name
	Comments

	Huawei, HiSilicon
	UE ID is needed for both the CP solution and the UP solution:

· For the CP solution, since S-TMSI is transparent to the eNB and can be updated by the MME at any time, S-TMSI has to be included for the eNB to identify the UE. 

· For the UP solution, since the resource is cell specific and the UE cannot use D-PUR in a new eNB, there is no need to use resumeID to identify the source eNB. However, we think resumeID is still needed for the eNB to identify the UE. An alternative is to identify the UE by the allocated resource. But this will require the eNB to link the resource to each UE for a very long duration (maybe couple of days), which will bring a lot of complexity to the eNB implementation.
Establishment cause is also needed for both the CP and UP solutions.

	Intel
	We think it is simple to provide the S-TMSI in CP solution and ResumeID in UP solution by UE. So we think MO-EDT Msg3 plus additional information are needed. The additional information could be
1. RAI (in case UE wants to move to RRC_CONNECTED or stay in RRC_IDLE)

2. BSR (in case UE wants to move to RRC_CONNECTED)

3. D-PUR request/modify/release


	SW
	The UE should indicate whether it expects a L2/L3 response. If L2/L3 ACK is not required the eNB can then optionally send a L1 response quickly to enable the UE to release.

	GTO
	Agree with SW, if UE does not need L2/L3 response and procedure agreed like that, eNB can send L1signalling ACK once checked for availability of Dl data. Further optimizations here should not considered as baseline even there is room for.

	LG
	Agree with Huawei’s input.

	ZTE
	None.

As D-PUR configured resource is dedicated resource, eNB can identify the UE based on the D-PUR transmission. 

For CP EDT, in order to avoid allocating D-PUR resources to other UEs, at least the UE D-PUR context (e.g. the relation between UE ID and D-PUR resource) should be stored in eNB. Considering S-TMSI seldom be updated when UE stays in the same MME, the S-TMSI can be stored as the UE-ID in the context. Once the S-TMSI is changed, it can be updated as a part of D-PUR resource, e.g. the new S-TMSI are sent to eNB in the D-PUR update request, and eNB can update the S-TMSI in D-PUR context.

For UP solution, as the ResumeID is stored in eNB, once eNB identifies the UE based on the D-PUR transmission, eNB can obtain the ResumeID from the stored UE context. 

Therefore, no UE-ID need to be transmitted over D-PUR.

	Ericsson
	Baseline should be to reuse MO-EDT Msg3 and Msg4. 

Agree with Intel that some form of RAI or BSR can be included, and D-PUR reconfiguration request as well if needed. 
For UP solution, resumeID is not necessary as the resources are UE specific, thus eNB can identify the UE (and find the context) based on the used resource. 

	Qualcomm
	Establishment cause is needed for both CP and UP cases.

Agree with ZTE that UE-ID is not needed since there is a 1:1 mapping of Dedicated-PUR resources to a certain UE.
While we agree with SW and GTO that information about whether L2/L3 ack is expected would be beneficial, we think this negotiation should be done as part of the PUR configuration steps instead of indicated in each PUR transmission.


	ASUSTeK
	We agree with ZTE.

For both CP and UP, BSR could be used to indicate that UE has more data to send (assuming that there is no TBS limitation in PUR).

	Nokia
	As the resource assigned itself is dedicated for single UE, there is no additional indication required for basic scenario. In case of allocations with longer duration D-PUR configurations inclusion of UE-ID can be considered.

Inclusion of BSR, RAI and also request for reconfiguration, Downlink quality reports also needs to be considered.

	Sequans
	Establishment cause is needed. As agreed, for UP, PUR request / (re)configuration should be possible. RAI and BSR could be useful as well as described by Intel. Agree that UE can be recognized based on resources and so ID is not needed.


2.4 Downlink aspects after D-PUR transmission

2.4.1 PDCCH monitoring

Considering the following agreements made by RAN1 and RAN2, it is clear that the UE needs to monitor PDCCH after the uplink D-PUR transmission at least for the following:
· Scheduling of D-PUR retransmission (RAN1 has agreed to support HARQ for D-PUR transmission)

· Scheduling for the downlink RRC response message (RAN2 has agreed that RRC response message needs to be supported by the UE and could be used in all cases)
Discussion point 4A. Should the UE monitor PDCCH after the uplink D-PUR transmission? If yes, when does the monitoring start/stop and for how long?

· Yes

· No, why?
	Company name
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	The UE should start to monitor PDCCH after the D-PUR transmission. The monitoring can be controlled by a timer similarly to contention resolution timer in RA and EDT procedure:

· The timer starts after D-PUR transmission.

· The timer restarts if a scheduling for D-PUR retransmission is received.
· The UE considers that the D-PUR transmission has failed if the timer expires.

	Intel
	Yes
	A new timer can be used to monitor PDCCH for retransmission or acknowledgment or for any DL response message. We are fine with the procedure described by Huawei. In addition,

-
The timer is stopped when UE receives L1 or L2/L3 ACK and D-PUR is considered successful.

	SW
	Yes
	If the UE does not expect a L2/L3 response it should wait for the timer to expire or a L1, L2 or L3 response.

	GTO 
	Yes
	Depending whether l2/L3 feedback is expected or only L1 signalling.

	LG
	No 
	We think no HARQ feedback is required in some PUR scenarios. 
We would like to consider simple data reporting scenarios without any feedback and reliable scenarios with application-level feedback.


	ZTE
	Yes
	We agree with Huawei that the UE should start to monitor PDCCH after the D-PUR transmission. The monitoring can be controlled by a timer:
· The timer starts after D-PUR transmission.

· The timer restarts if UE receives a UL grant or DL grant.
· The D-PUR procedure will be finished if UE receives D-PUR procedure end indication explicitly (e.g. receiving RRC connection release message) or the timer expires, whichever is earlier.
· When the D-PUR procedure ends, the timer is stopped.

	Ericsson
	Yes
	A window (or timer) can be defined within which UE monitors for (M/N)PDCCH. Note that RAN1 has been discussing and making agreements on such PUR SS Window.

	Qualcomm
	Yes
	Agree with Huawei with following clarification:

The monitoring should start after “k” subframes after D-PUR transmission (i.e., there is no need to monitor immediately next subframe for PDCCH).

	ASUSTeK
	Yes
	Note that RAN1 has made the following agreements in Reno:

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

The UE could start/restart the window/timer for each PUR transmission (either preconfigured or dynamically scheduled). The UE could stop the window/timer upon reception of a PDCCH addressed to the RNTI configured for PUR.



	Nokia
	Yes
	The PDCCH monitoring after uplink D-PUR transmission can be configured via separate search space configuration for D-PUR. In addition to the search space configuration, the monitoring can also be governed by additional timer for receiving the response either L1 or L2/L3 ACK.

	Sequans
	Yes
	Agree with Nokia


2.4.2 RRC response message
In the last RAN2 meeting, it was agreed that a RRC response message needs to be supported by the UE and could be used in all cases, and that, for some cases, a RRC response message is not needed. There was no conclusion on the cases for which a RRC response can be avoided. Based on companies’ contributions and online comments, it seems that a RRC response can only be avoided in CP solution. 
Besides, the content of the RRC response also needs to be discussed.
Discussion point 4B. For the CP solution, companies are invited to provide their views on the content of the RRC response message if sent and the cases the RRC response message can be omitted. 
	Company name
	Comments

	Huawei, HiSilicon
	The RRC response message may include:

· downlink data encapsulated as a NAS PDU (downlink application layer response or pending data in MME)

· extendedWaitTime
· redirection information

· D-PUR (re-)configuration and release

Thus, in the cases where none of the above information is needed, the RRC response message can be omitted.

Apart from the RRC response message, we think TA update also needs to be considered in the downlink transmission following D-PUR. From RAN2 point of view, TA update can be done by MAC CE.

	Intel
	We agree with the contents indicated by Huawei. In case of fallback, following message should be possible as RRC response message. 

-
RRCConnectionSetup message

For any response message that does not include any NAS signalling, a secure mechanism of response should be considered, i.e., D-PUR configuration should not be exposed to others and any possibility of illegitimate change/release of configuration should be avoided.

	SW
	RRC response message may be omitted if the UE has indicated it does not expect it and the eNB has none of the RRC message contents listed above to send. In this case a L1 response should be sent.

	GTO
	Agree with SW.

	LG
	If RRC response message is sent, only acknowledgement is included.

	ZTE
	We agree with the contents indicated by Huawei. 

If these information are not necessary to be transmitted, e.g., no DL data transmission, no wait time configured, the response RRC message can be omitted and PDCCH DCI acknowledgement is enough for UE power saving. 
If TA need to be updated, it can be done by TA command MAC CE, which can be sent associated with any of DL transmission on the PDSCH (e.g. associated with the RRC response message, or associated with a PDCCH DCI transmission).

	Ericsson
	Agree with most of Huawei reply, but D-PUR configuration should not be done if only one configuration at a time is allowed. 

Additionally, it should be possible to move the UE to connected mode with RRC response message.

	Qualcomm
	Agree with the views from Huawei.

Also agree with SW and GTO’s comments.

	ASUSTeK
	We agree with Intel and Sierra Wireless.

	Nokia
	The decision on whether to send RRC Response for uplink transmission or L1 signalling alone should be network decision. UE can indicate the capability of receiving L1 signalling as acknowledgement.

	Sequans
	Agree with Intel and SW


Discussion point 4C. For the UP solution, companies are invited to provide their views on the content of the RRC response message if sent and the cases the RRC response message can be omitted. 
	Company name
	Comments

	Huawei, HiSilicon
	The RRC response message may include:

· Resume ID

· NCC

· redirection information

· D-PUR (re-)configuration and release

Among the above information, at least NCC is needed for the next D-PUR or EDT transmission. Thus, for the UP solution, the downlink RRC response cannot be omitted.

Apart from the downlink RRC message, the downlink data can be transmitted in DTCH and multiplexed with the RRC message.

TA update also needs to be considered for the UP solution. From RAN2 point of view, TA update can be done by MAC CE.

	Intel
	In addition to the contents indicated by Huawei, following message should be possible as RRC response message in case of fallback.

-RRCConnectionResume message

- RRCCOnnectionSetup message

We also agree, NCC should always be provided after every resume request to MME in which case RRC message cannot be omitted.

	LG
	If RRC response message is sent, resumeId, ncc and acknowledgement are included.

	ZTE
	Agree with Huawei.

	Ericsson
	Agree with Huawei otherwise, but resumeID should not be needed. extendedWaitTime is missing from the list compared to CP case. Same comment for configuration as for CP case. 
Additionally agree with Intel, it should be possible to move the UE to connected mode if needed. 

	Qualcomm
	Same view as Huawei

	ASUSTeK
	Agree with Huawei

	Nokia
	Resume-ID is needed as mandatory parameter. Other parameters depends on conclusion on other aspects. In case if there is downlink transmission in response to the PUR, no explicit RRC response will be required.

	Sequans
	Agree with Intel


2.5 S1 and CN impacts

In MO-EDT, for the UP solution, there was no impact on S1 and CN procedures.
For the CP solution, it was assumed that MO-EDT can work transparently to CN. The following two optimisations were introduced:

· Upon receiving EDT Msg3, the eNB may indicate to the MME in Initial UE message that this connection is triggered for MO-EDT.

· The MME can indicate to the eNB whether there is further downlink data expected, in DOWNLINK NAS TRANSPORT message or CONNECTION ESTABLISHMENT INDICATION message. This is helpful for the eNB to make the decision on whether to release the UE or trigger fallback procedure in Msg4.

For D-PUR, we need to discuss whether there is a need to involve S1 or CN procedures 
Discussion point 5. Is there any mechanism needed on S1 or CN impact to support the D-PUR procedure?
· Yes

· No

	Company name
	Answer
	Comments

	Huawei, HiSilicon
	No for the UP solution

Yes for the CP solution
	For the UP solution, from RAN2 point of view, we do not see any need to update S1 or CN procedure. The S1 and CN procedure for MO-EDT can be reused.

For the CP solution, we need to discuss where and how to store the D-PUR configuration (similarly to the UE context in the UP solution). We think this is mainly RAN3 issue. Thus LS to RAN3 needs to be sent to trigger the discussion.

	Intel
	No
	For UP solution, we agree procedure defined for MO-EDT can be re-used.

For CP solution, the D-PUR context can be stored by the eNB as it is valid only on the serving cell as long as the TA validation criteria is met so there is no need to fetch the context for D-PUR. The rest of the procedure should also be same as CP-EDT. The “EDT session” indication can be re-used in the initial UE message for MME.

	SW
	No
	

	GTO
	No
	

	LG
	No
	Existing procedure to fetch UE context for IDLE mode can be reused.

	ZTE
	Yes
	Agree with Huawei that for the CP solution, we need to discuss where and how to store the D-PUR configuration. From RAN2 perspective, we think this is necessary and it can be final decided by RAN3.

The issue of D-PUR resource release may also have impacts on RAN3 specification. When a UE access in a new cell, the old eNB cannot aware the UE movement in idle mode and the D-PUR resource in old eNB will be “dead”. It’s suggested that 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 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 to release the D-PUR resource of the old eNB. A LS to RAN3 may be needed to trigger the discussion on the issue and solution.
Moreover, if the D-PUR occasion (e.g. time domain information) can be sent to MME, MME can avoid sending paging just before the D-PUR occasion. The DL data can be scheduled when the UE monitors the DL D-PUR resources. With this way, paging and extra PRACH procedure can be avoided and good to UE power saving. RAN2 can corporate with RAN3/SA2 on this issue and solution.

	Ericsson
	Yes for CP 
No for UP
	Agree with HW, Intel and ZTE on that we need discussion on the context for CP.
Additionally, an indication might be needed to be provided to MME if there is no NAS PDU, the Initial UE message cannot be directly reused as NAS PDU is mandatory.
We support sending an LS to RAN3.

	Qualcomm
	No
	The S1 and CN procedure for MO-EDT can be reused.

Regarding D-PUR configuration in CP case, we think this should be stored at eNB. RAN2 already agreed that if the UE changes eNB, PUR configuration is not applicable anymore. As PUR is mostly RAN-based enhancements, eNB should keep track of the UEs for which it has allocated the PUR – in both UP and CP case. However, this may be left as network implementation.

	Nokia
	Yes for CP solution
	For secured configuration of D-PUR towards UE for CP solution additional changes to S1 and CN are required.

	Sequans
	No
	Agree with Qualcomm, but do not have a strict preference


2.6 Fallback cases

2.6.1 Fallback after successful D-PUR transmission
In MO-EDT, fallback to RRC connection may happen after successful EDT Msg3 transmission, i.e. the eNB can trigger fallback in Msg4 by sending RRCConnectionSetup or RRCConnectionResume, e.g. in case the eNB cannot transmit the downlink data in one single TB in Msg4.
Similar fallback scenario needs to be discussed in D-PUR procedure also.
Discussion point 6A. Should network-initiated fallback after successful D-PUR transmission be supported in D-PUR procedure?
· Yes, how?
· No, why?
	Company name
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	Similarly to MO-EDT, after reception of the D-PUR transmission and communication with the MME, the eNB can trigger the UE fallback to RRC connection by RRCConnectionSetup message or RRCConnectionResume message.

	Intel
	Yes
	We agree with Huawei.

	SW
	Yes
	

	GTO
	Yes
	

	LG
	No 
	RRC response message is not mandatory at least in CP solution. Therefore, fallback mechanism is not supported.

	ZTE
	Yes
	eNB can trigger the UE fallback to RRC connection state by RRCConnectionSetup message, RRCConnectionResume message, or RRCReconfiguration message.

	Ericsson
	Yes
	Agree with HW. However, see our comment regarding using the term “fallback”.

	Qualcomm
	Yes
	Agree with Huawei.

	ASUSTeK
	Yes
	We agree with Huawei.

	Nokia
	No
	Only the initial transmission is scheduled via PUR, further retransmissions are based on HARQ feedback. In case of failure after multiple retries, the UE can decide the further action based on implementation. Specification changes are not required to handle this scenario.

	Sequans
	Yes
	


2.6.2 Fallback after D-PUR transmission failure
Another fallback case is fallback after D-PUR transmission failure. In MO-EDT, in case EDT Msg3 transmission failure, it is up to the eNB to schedule the retransmission before mac-ContentionResolutionTimer expiring. If mac-ContentionResolutionTimer expires, the UE will try another MO-EDT preamble transmission. Whether and how to support fallback case after D-PUR transmission failure needs to be discussed.
Discussion point 6B. Should fallback after D-PUR transmission failure be supported in D-PUR procedure?
· Yes, how?

· No, why?

	Company name
	Answer
	Comments

	Huawei, HiSilicon
	No
	We do not see benefit to add complexity and specify such fallback scenario. 
After D-PUR transmission failure, it can be left to UE implementation to initiate legacy RA, MO-EDT or wait for next D-PUR occasion to try D-PUR again.

	Intel
	No
	At least, UE would monitor PDCCH to receive something until a new D-PUR timer is expired. Before the timer expiry, eNB, if it wants, should be able to schedule retransmission but it is not fallback. If the timer expires and nothing is received, D-PUR transmission should be failure.

Simply, after D-PUR failure, it is up to UE whether to use next D-PUR occasion or start legacy RACH or MO-EDT to transmit the UL data.

However, in case of HARQ NACK to ACK error for RRC response message that includes D-PUR release indication when AS security is not enabled (i.e., when using CCCH), eNB thinks UE’s D-PUR transmission is successful and also UE released the D-PUR. However, from UE’s point of view, D-PUR will be failure and not know D-PUR is release. In this particular case, UE should not use the next D-PUR but trigger the legacy RACH or MO EDT.

	SW
	No
	

	GTO
	No
	Can be left to Ue implementation/application, either wait for next D-PUR occasion, or initiate legacy procedure to transfer data.

	LG
	No
	

	ZTE
	No
	Generally we agree with Huawei.

For the particular case mentioned by Intel, we think it may be related to reliability issue of D-PUR configuration/release, that can be referred to Discussion point 1

Moreover, for D-PUR transmission failure, we identify there may be another case that eNB receives retransmission from UE and send physical layer acknowledgement, but the UE doesn’t receive this acknowledgement. In this case, we think UE can assume implicit successful retransmission if the UE no longer receives UL grant. E.g., in this case, UE don’t need to “facllback” to legacy RA etc. With this way, redundant transmission can be avoided.

	Ericsson
	No
	We wonder what would be the definition of “fallback” in this case?

Agree with HW in principle – in case D-PUR transmission fails even after retransmission attempts, then UE should either wait for the next D-PUR or initiate some other procedure. However, if the UE decides to establish connection via legacy RA or EDT, it should additionally indicate whether it is because the last PUR transmission failed. 


	Qualcomm
	No
	Agree with Huawei and others

	ASUSTeK
	No
	

	Sequans
	No
	Agree with Huawei


2.6.3 Other fallback cases

Apart from the fallback cases listed in above discussion points, companies can indicate other fallback scenarios, if any.
Discussion point 6C. Companies are invited to indicate other fallback scenario and mechanism, if any.
	Company name
	Comments

	Huawei, HiSilicon
	See our reply to Discussion point 2.

In case the uplink data size is larger than the D-PUR resource, although D-PUR procedure cannot be used, it would be good to allow transmission of RRCConnectionRequest or RRCConnectionResumeRequest to establish or resume RRC connection using the D-PUR resource.

	SW
	Agree with Huawei that this could be a useful feature. This procedure should not change or release the D-PUR configuration.

	GTO
	Agree, could be a useful feature i.e. using D-PUR occasion to request for another transmission setup.

	LG
	If UL resource is available, the UE could send RRC messages This is not a new fallback mechanism.

	ZTE
	If TA is found invalid before D-PUR transmission, we prefer UE may fallback to legacy RA procedure to perform TA update. Moreover, as later there has D-PUR resource for data transmission, such RA procedure can be simplified, e.g., this procedure can be ended upon reception of UE Contention Resolution Identity MAC CE and UE can be kept in RRC_IDLE.
If such “fallback” case can be considered, we think eNB need to differentiate it from other fallback case caused by D-PUR transmission failure as fallback after D-PUR transmission failure may need D-PUR reconfiguration from eNB.

	Ericsson
	In case the UL data size is larger than the D-PUR resource, then in UP solution the data should be segmented and the first part sent using D-PUR resource (with indication to move the UE to RRC_CONNECTED, e.g. by providing a BSR). In CP solution the data is not segmented but indication to move the UE to connected should be provided.

As said, as PUR in general is a way to provide preconfigured UL resources to UE, thus we wouldn’t call this a “fallback” as in this case it is intended by the UE to get moved to RRC_CONNECTED by using the preconfigured resource. 

	Qualcomm
	We do not see need to support any other fallback cases except as explained in 6A above.

	ASUSTeK
	We agree with Huawei, but the final decision (i.e. moving the UE to connected or stay in idle) is still up to eNB.

	Sequans
	Agree with SW


2.7 Other

Please indicate any other procedure related aspects not covered in this document.
	Company name
	Comments

	ZTE
	1. Data segmentation should be allowed for D-PUR transmission as the D-PUR transmission is over dedicated resource.
2. C-RNTI (re)configuration should be supported. In the legacy procedure, C-RNTI for RRC_CONNECTED is provided in RAR during PRACH procedure. Considering PRACH procedure is not performed in D-PUR procedure, there has no chance to provide C-RNTI for RRC_CONNECTED if UE is fallbacked to RRC_CONNECTED from D-PUR procedure. Moreover, the D-PUR RNTI in D-PUR configuration is pre-configured, it should only be valid in a certain duration for NW capacity. If the UE is fall backed to RRC_CONNECTED and keep using the D-PUR RNTI for a long time (e.g. the application data transmission cannot be finished during the D-PUR RNTI valid duration), it may be highly possible the pre-configured D-PUR RNTI conflicts with other UE. Therefore, it’s necessary to allocate a new C-RNTI for RRC_CONNECTED when UE is fall backed to RRC_CONNECTED.

	ASUSTeK
	We also think that the second issue mentioned by ZTE needs to be solve. Whether and how to get the new C-RNTI upon fallback to RRC_CONNECTED should be further studied.

	
	

	
	

	
	

	
	

	
	

	
	


3 Summary 

Eleven companies contributed to the e-mail discussion: Huawei/HiSilicon, Intel, Sierra Wireless, Gemalto, LG, ZTE, Ericsson, Qualcomm, ASUSTeK, Nokia, and Sequans.
0. General D-PUR procedure

8 companies are fine in principle with the D-PUR procedures for both the CP solution (Figure. 1) and the UP solution (Figure 2).

2 companies think that D-PUR procedure should not be considered as similar procedure as MO-EDT.

There are some comments on the reception of L1 signnalling, scheduling without D-PUR transmission, and fallback description.

The intention of the email rapporteur to provide a general D-PUR procedure based on MO-EDT was to provide an overall assumption for this email discussion. We believe all the comments above have been reflected in companies’ comments on the specific discussion points. No proposal is made for this part.

1. D-PUR configuration
Three companies think this part overlapped with another email discussion on D-PUR.

The following procedures were discussed as options for D-PUR (re-)configuration/release:

· In previous RRC connection: supported by 10 companies
· In previous MO-EDT procedure: supported by 9 companies
· In previous D-PUR procedure: supported by 9 companies

· 3 companies indicate that D-PUR configuration in D-PUR procedure is only possible when multiple D-PUR configurations is supported.
Three companies raise concern about security aspect of the D-PUR configuration for the CP solution.
Proposal 1. The following procedures can be considered for D-PUR (re-)configuration/release.
· Previous RRC connection

· Previous MO-EDT procedure

· Previous D-PUR procedure (only for reconfiguration and release if only one D-PUR is supported)

2. Trigger conditions

9 companies agree to take MO-EDT conditions + Valid TA as a baseline.

· 7 companies think TBS condition can be removed.

· 3 companies think that RRC connection setup/resume request using D-PUR resource should be allowed.
· 2 companies think that segmentation of the data can be possible in the UP solution.

1 company thinks that new trigger conditions should be designed for D-PUR procedure.

2 companies also comment on trigger conditions of D-PUR request.

Proposal 2. Take MO-EDT conditions plus valid TA as a baseline for the trigger conditions of D-PUR transmission.
Proposal 3. The TBS condition is removed for D-PUR transmission.
3. Uplink D-PUR transmission

Discussion point 3A on the format of uplink D-PUR transmission:
For the CP solution:

· 10 companies think that the uplink data are encapsulated as a NAS PDU in an uplink RRC message transmitted in CCCH.

· 1 company think that the uplink data are encapsulated as a NAS PDU in an uplink RRC message transmitted in DCCH.
Proposal 4. For the CP solution, the uplink data are encapsulated as a NAS PDU in an uplink RRC message transmitted in CCCH.

For the UP solution:

· All companies think that the uplink data are transmitted in DTCH.

Proposal 5. For the UP solution, the uplink data are transmitted in DTCH.

Discussion point 3B on the content of uplink D-PUR transmission apart from the data:
The following information are mentioned:

· Establishment cause: supported by 6 companies

· UE ID: 

· For Resume_ID in the UP solution: supported by 4 companies

· For S-TMSI in the CP solution: supported by 5 companies

· RAI: supported by 4 companies

· BSR: supported by 5 companies

· D-PUR update request: supported by 4 companies

· L2/L3 expectation indication: supported by 2 companies, 1 company can see the benefit but does not agree to send the indication in D-PUR transmission.

· Downlink channel quality report: supported by 1 company.

There is no clear consensus on the information (apart for the uplink data) included in the uplink D-PUR transmission. The information with most supporters is the establishment cause for both the CP and UP solutions.
Proposal 6. The establishment cause is included in the uplink D-PUR transmission for both the CP and the UP solutions. FFS other information.
4. Downlink aspects after D-PUR transmission

Discussion point 4A on PDCCH monitoring:
10 companies think the UE needs to monitor PDCCH after D-PUR transmission:

· 5 companies propose? the following procedure about the timer: 

· The timer starts after D-PUR transmission. (1 company further indicates that the UE should only start to monitor PDCCH k subframes later)
· The timer restarts if a scheduling for D-PUR retransmission is received. (1 company further indicates that the timer should be started if a DL grant is received.)

· The UE considers that the D-PUR transmission has failed if the timer expires.
· 7 companies think the timer should be stopped when D-PUR procedure ends/succeeds (e.g. upon reception of L1 signaling or L2/L3 ACK)

1 company thinks that we should also consider the case that the UE is not required to monitor any feedback after D-PUR transmission.
Based on the above, the following are proposed for the timer to control PDCCH monitoring after D-PUR transmission:
Proposal 7. After the uplink D-PUR transmission, the UE monitors PDCCH under the control of a timer:

· The timer starts after D-PUR transmission.

· The timer restarts if a scheduling for D-PUR retransmission is received.

· The UE considers that the D-PUR transmission has failed if the timer expires.
· The timer is stopped when D-PUR procedure ends/succeeds.

Discussion point 4B on downlink RRC response for the CP solution:
9 companies think the following information may be included in the downlink RRC response after the uplink D-PUR transmission and the downlink RRC response can be omitted if the none of the following is needed:

· downlink data encapsulated as a NAS PDU (downlink application layer response or pending data in MME)

· extendedWaitTime

· redirection information

· D-PUR (re-)configuration and release (1 company further mentions the security aspect of the D-PUR configuration and 1 company further indicates that D-PUR configuration in RRC response is only possible when multiple D-PUR configurations is supported)

· MAC CE for TA update
5 companies further indicate that the downlink RRC message can be omitted if the UE indicate that the downlink RRC response is not needed.

2 companies further indicate that RRCConnectionSetup can be sent to move the UE to connected mode.
Proposal 8. The downlink RRC response message for the CP solution may include the following information and can be omitted if none of them needs to be sent:

· downlink data encapsulated as a NAS PDU (downlink application layer response or pending data in MME)

· extendedWaitTime

· redirection information

· D-PUR (re-)configuration and release (1 company further mentions the security aspect of the D-PUR configuration.

· MAC CE for TA update
Discussion point 4B on downlink RRC response for the UP solution:
8 companies think the following information may be included in the downlink RRC response after the uplink D-PUR transmission:

· Resume ID

· NCC (8 companies think it should be mandatory thus the downlink RRC response cannot be omitted in the UP solution)
· redirection information

· D-PUR (re-)configuration and release

· MAC CE for TA update

1 company mentions that also extendedWaitTime may be included, same as for CP solution:

2 companies further indicate that RRCConnectionSetup or RRCConnectionResume can be sent to move the UE to connected mode.
Proposal 9. The downlink RRC response message for the UP solution may include the following information:

· Resume ID

· NCC (mandatory)
· redirection information

· D-PUR (re-)configuration and release

· MAC CE for TA update

Proposal 10. The downlink RRC response message for the UP solution is always provided.

5. S1 and CN impacts

For the UP solution:

9 companies think that there is no S1 and CN impact for the UP solution.

Proposal 11. RAN2 assumes that there is no S1 and CN impact for D-PUR in the UP solution.

For the CP solution:

6 companies think that there is no S1 and CN impact for the CP solution and that the UE context can be stored in the eNB, same as for UP solution (1 company does not have strict preference).

4 companies think there may be impact and that how to store the D-PUR configuration needs to be discussed. 
Proposal 12. RAN2 to further discuss whether there is S1 and CN impact for D-PUR in the CP solution.

6. Fallback cases

Discussion point 6A on moving the UE to RRC connection after successful D-PUR transmission.

9 companies think that after D-PUR transmission, it should be possible for the eNB to move the UE to RRC connection by RRCConnectionSetup message or RRCConnectionResume message.

· 1 company further indicates that RRCReconfiguration message is also an option.
· 1 company agrees with the procedure but has different view on using the term of “fallback”.

2 companies think above case should not be supported.

Proposal 13. After reception of D-PUR transmission, the eNB can move the UE to RRC connection by RRCConnectionSetup message or RRCConnectionResume message.

Discussion point 6B on fallback after D-PUR transmission failure.

10 companies (all companies that provided comments) think this case should not be supported, i.e. after D-PUR transmission failure, it is up to UE implementation to initiate legacy RA, MO-EDT or wait for next D-PUR occasion.

Proposal 14. Fallback after D-PUR transmission failure is not specified, i.e. it is up to UE implementation to initiate legacy RA, MO-EDT or wait for next D-PUR occasion.

Discussion point 6C on other fallback cases
7 companies think that if the data does not fit in the TB, it should be possible to use the D-PUR resource to initiate a RRC connection.

· 8 companies think that ‘standalone’ RRCConnectionRequest or RRCConnectionResumeRequest message can be sent using D-PUR resource.
· 3 companies think that the data can be segmented for the UP solution.

· 1 company thinks that an indication to move to connected mode can be provided for the CP solution.

1 company mentions a fallback scenario in which that the UE can initiate a simplified RA procedure to update TA and transmit uplink data in case TA is not valid.

Proposal 15. If the UL data size is larger than the allocated D-PUR grant, the UE can send RRCConnectionRequest or RRCConnectionResumeRequest to establish or resume RRC connection.

7. Other

3 companies propose to support segmentation.

2 companies think that C-RNTI (re)configuration need to be supported.

We propose to discuss the above proposals based on contributions.

4 Conclusion
This email discussion focused on D-PUR general procedure steps. The following proposals are made according to the summary:
Proposal 1. The following procedures can be considered for D-PUR (re-)configuration/release.
· Previous RRC connection

· Previous MO-EDT procedure

· Previous D-PUR procedure (only for reconfiguration and release if only one D-PUR is supported)

Proposal 2. Take MO-EDT conditions plus valid TA as a baseline for the trigger conditions of D-PUR transmission.
Proposal 3. The TBS condition is removed for D-PUR transmission.
Proposal 4. For the CP solution, the uplink data are encapsulated as a NAS PDU in an uplink RRC message transmitted in CCCH.

Proposal 5. For the UP solution, the uplink data are transmitted in DTCH.

Proposal 6. The establishment cause is included in the uplink D-PUR transmission for both the CP and the UP solutions. FFS other information.
Proposal 7. After the uplink D-PUR transmission, the UE monitors PDCCH under the control of a timer:

· The timer starts after D-PUR transmission.

· The timer restarts if a scheduling for D-PUR retransmission is received.

· The UE considers that the D-PUR transmission has failed if the timer expires.
· The timer is stopped when D-PUR procedure ends/succeeds.

Proposal 8. The downlink RRC response message for the CP solution may include the following information and can be omitted if none of them needs to be sent:

· downlink data encapsulated as a NAS PDU (downlink application layer response or pending data in MME)

· extendedWaitTime

· redirection information

· D-PUR (re-)configuration and release
· MAC CE for TA update
Proposal 9. The downlink RRC response message for the UP solution may include the following information:

· Resume ID

· NCC (mandatory)
· redirection information

· D-PUR (re-)configuration and release

· MAC CE for TA update

Proposal 10. The downlink RRC response message for the UP solution is always provided.

Proposal 11. RAN2 assumes that there is no S1 and CN impact for D-PUR in the UP solution.

Proposal 12. RAN2 to further discuss whether there is S1 and CN impact for D-PUR in the CP solution.

Proposal 13. After reception of D-PUR transmission, the eNB can move the UE to RRC connection by RRCConnectionSetup message or RRCConnectionResume message.

Proposal 14. Fallback after D-PUR transmission failure is not specified, i.e. it is up to UE implementation to initiate legacy RA, MO-EDT or wait for next D-PUR occasion.

Proposal 15. If the UL data size is larger than the allocated D-PUR grant, the UE can send RRCConnectionRequest or RRCConnectionResumeRequest to establish or resume RRC connection.
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�Using “fallback” in this context is confusing. D-PUR is used to provide UE with preconfigured transmission opportunities in idle mode. First, there is not really an existing procedure which the UE would fall back to – in case UE is ending up in RRC_CONNECTED, it was still started from D-PUR opportunity. Secondly, 


we don’t think D-PUR needs to be thought as similar procedure as EDT where main intention is to finish by Msg4 transmission. We think it would be better to call this simply resumption or establishment of S1/RRC connection whenever that happens. 





Note that in RAN1 discussions “fallback” has been used at least to mean UE using legacy resources instead of D-PUR resources. 


�Like for CP, there should be an option for establishing connection instead of release


�Same comment as for UP 


�This is outside of the scope of this email discussion, as this is covered in the scope of [106#61]. In my understanding, the bullet “Before D-PUR transmission (not configuration contents)” was meant to include trigger conditions as discussed in next section.


�We think configuration step is one of the intention of this email discussion. The reason we have further clarification ‘(not configuration contents)’ is that we should only discuss configuration procedure/steps in stead of configuration contents.
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