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[bookmark: _Ref492503575]Introduction
One of the common objectives of both WIs additional MTC enhancements for LTE and additional NB-IoT enhancements is:
	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



RAN2 previously discussed aspects of D-PUR request, configuration, reconfiguration and release mechanisms and reached a few agreements. In RAN2#106, the following email discussion was setup.

[bookmark: _Hlk13059447][106#61][R16 NB-IoT/eMTC]  D-PUR Request, (re)configuration and release mechanism (Qualcomm)
Scope: D-PUR Request, (re)configuration and release mechanism 
-	Which steps/procedures/messages are used for D-PUR request.
-	Which other information is needed in D-PUR request.
-	Whether/How to confirm/reject D-PUR configuration.
-	Release mechanism for D-PUR for different cases.
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2019-08-08

Part of the email discussion report in R2-1909841 and further offline discussion report in R2-1911581 were discussed in RAN2#107 and several aspects were concluded. However, following aspects remained to be discussed (see chairs notes in R2-1911513). 
	FFS (not discussed due to lack of time – will address in the next meeting): 
· [bookmark: _Hlk20956766]D-PUR (re)configuration can be provided in RRC Early Data Complete. FFS whether AS security needs to be active at the time of PUR configuration, and if so, how.
· Conditional on explicit PUR (re)configuration failure indication is supported: If the UE indicates failure of PUR reconfiguration, the (existing) PUR configuration is released.
· If explicit PUR (re)configuration failure indication is not supported, discussion what happens to the existing PUR configuration if successful PUR reconfiguration is not confirmed.
· PUR configuration is released after configured number of PUR grant occasions is reached.
· Upon detecting that SIB indication of PUR support is turned off in the cell, UE shall release all PUR configurations.
· whether D-PUR is enabled in broadcast or dedicated signalling.
· if RRC message used in EDT Msg3 is extended to include PUR request.
· whether D-PUR request includes indication whether L2/3 ACK is required (or L1 ACK is sufficient). NW makes final decision on configuration.
· whether any of the following is a precondition for sending PUR request: UE is stationary/quasi-stationary; UL data size is limited to maximum supported TB size.
· whether Requested Time Offset can be included in the PUR request.
· whether PUR configuration can be provided without UE request for PUR.
· whether D-PUR (re)configuration includes flag indicating whether DL L2/L3 ACK is used for UL data.
· which of the following is included in PUR (re)configurations: Time Offset; UE-specific RNTI; D-PUR config identity/index; timer for D-PUR response; PUR backoff indicator/prohibit timer; TBS size.
· whether explicit confirmation of PUR (re)configuration success is supported.
· whether explicit PUR (re)configuration failure indication is supported.
· what happens to the existing PUR configuration if successful PUR release is not confirmed.



Furthermore, following agreements resulting from the email discussion report included some parts as FFS:
	Agreements: 
· UE can request D-PUR release. FFS how.

Agreements
FFS: When UE initiates RACH/EDT, whether it has D-PUR configuration(s) is not explicitly notified to the network.



This document provides the updated proposals on remaining aspects based on the previous inputs to the email discussion and discussion during the previous RAN2 meetings.
Discussion 
In the following, the FFSes will be discussed in groups whenever possible. Therefore, they may not be discussed in the same order as they appear above.
FFSes already covered elsewhere
RAN2 made the following working assumption
· Working assumption: Counter for D-PUR occasions, i.e., “n”, is not introduced and “indefinite” or “one-shot” are the only possible configurations.

Assuming the WA is confirmed, following FFS becomes irrelevant and needs no further discussion. 
· PUR configuration is released after configured number of PUR grant occasions is reached.

FFS whether D-PUR is enabled in broadcast or dedicated signalling
RAN2 has previously agreed “UE may perform a D-PUR request/information, if D-PUR is indicated as enabled in the cell”. 
During the email discussion, most of the companies agreed that D-PUR is indicated as enabled in the cell via a SIB indication. One company raised concern that RAN2 has not specifically agreed that such “enabled in the cell” is indicated by SIB.
RAN2 has already agreed that UE can perform PUR Configuration Request procedure. RAN2 also agreed that UE cannot initiate such procedure unless PUR is indicated as enabled in the cell. On the other hand, there is no incentive for the network to indicate to each and every UE in the cell separately that PUR is enabled without even knowing whether the UE is interested in PUR. 
In a separate question majority of companies responding to the email discussion agreed that when SIB indication of PUR support is turned off, PUR for all configured UEs in the cell should be considered released. Two companies indicated that checking SIB before each transmission can increase power consumption. One company suggested barring indication is better.
Given that vast majority of the companies support SIB indication and given the straightforward way to signal “network capability” of various existing features is to broadcast it in SIB, unless companies can show that there is significant disadvantage in SIB indication and significant advantage in dedicatedly indicating PUR is “enabled in the cell”, we propose:
[bookmark: _Toc16690773][bookmark: _Toc16691525][bookmark: _Toc16717041][bookmark: _Toc16774091][bookmark: _Toc16774317][bookmark: _Toc21005210]PUR is indicated as enabled in the cell using a flag in SIB2.
[bookmark: _Toc21005211]Upon detecting that SIB indication of PUR support is turned off in the cell, UE shall release all PUR configurations.
FFS whether PUR configuration can be provided without UE request for PUR
This aspect was discussed but conclusion was not reached. During email discussion, the support for both sides (Yes/No) was almost equal. As indicated in the offline discussion report, the support shifted slightly but still no clear majority. Given that there are many other aspects to conclude, we propose to move forward with:
[bookmark: _Toc21005212]PUR configuration can be provided without PUR Configuration Request from the UE.
The consequence of the above is that UE would need to indicate to the network that it is capable of PUR operation. RAN2 has previously agreed “D-PUR request can be sent only by BL UE, UE in CE or NB-IoT UE; and which are capable of D-PUR”, however UE capability signalling aspect is not specifically agreed. 
Similar to EDT discussions, the capability signalling aspects for CP and UP should be separately looked into. For UP case, it should be straightforward to have the radio access capability indication. However, for CP case, further discussion is required how to indicate that UE support CP PUR. 
[bookmark: _Toc21005213]For UP, introduce optional radio access capability to indicate UE is capable of performing UL transmissions using PUR. FFS for CP.
FFS: When UE initiates RACH/EDT, whether it has D-PUR configuration(s) is not explicitly notified to the network
This aspect was also discussed last meeting and many companies supported it given that network should be aware of whether a UE has PUR configuration or not, however some companies indicated that further thinking is necessary. Unless the companies can provide specific and significant advantage of such explicit notification, aiming to limit the specification impacts to existing procedures (RACH/EDT), we propose to agree:
[bookmark: _Toc21005214]When UE initiates RACH/EDT, whether it has PUR configuration(s) is not explicitly notified to the network.
FFSes on PUR (re)configuration/release success/failure indication
Following 4 FFSes relate to this:
FFS: whether explicit confirmation of PUR (re)configuration success is supported.
FFS: whether explicit PUR (re)configuration failure indication is supported.
FFS: Conditional on explicit PUR (re)configuration failure indication is supported: If the UE indicates failure of PUR reconfiguration, the (existing) PUR configuration is released.
FFS: If explicit PUR (re)configuration failure indication is not supported, discussion what happens to the existing PUR configuration if successful PUR reconfiguration is not confirmed.

During the email discussion, regarding explicit failure indication:
· 4 companies indicate Yes UE should be able to explicitly indicate PUR configuration failure.
· 1 additional company indicated yes if Proposal 3 above is agreed, no otherwise.
· 6 companies indicate No. 
Regarding explicit success indication – All companies seem to agree that UE should be able to indicate to the network that it has received the PUR configuration. However, there is difference in opinion on how it is done: some companies think explicit RRC confirmation message is required, while others think PHY and RLC ACK is enough. Some companies indicate that the use of the first occasion of PUR should be implicit indication that PUR configuration succeeded. Some companies think explicit RRC confirmation message is required, while others think PHY and RLC ACK is enough. Some companies indicate that the use of the first occasion of PUR should be implicit indication that PUR configuration succeeded. One company thinks whether confirmation is needed is different for PUR configuration vs reconfiguration.
If the PUR (re)configuration is provided in RRC message transmitted over DCCH with RLC AM mode, RLC ACK can guarantee that the D-PUR configuration is received reliably (e.g. if D-PUR is carried on RRC Connection release, RLC STATUS reporting must be triggered).   
For PUR (re)configuration over RRC Early Data Complete message, which is transmitted over CCCH with TM RLC mode, reliability cannot be guaranteed, and a new UL ACK message may be needed for providing reliability. There is a separate FFS related to this issue:
FFS: D-PUR (re)configuration can be provided in RRC Early Data Complete. FFS whether AS security needs to be active at the time of PUR configuration, and if so, how.
In Q10 of the email discussion (can the UE receive D-PUR configuration in RRC Early Data Complete?):
· Six companies indicate it should be possible to provide D-PUR configuration in RRC Early Data Complete in CP case.
· Two companies express opposition.
· Two companies say “maybe”. 
· One company says FFS.
It was discussed that there would be AS security aspects that needs to be considered. Aiming to limit the specification changes required for allowing different procedures and the resulting complexity, we propose that PUR (re)configuration is not supported in RRCEarlyDataComplete. RAN2 has also previously agreed:
· EDT cannot be initiated solely for the purpose of sending PUR request in EDT Msg3. And,
· UE is not restricted from initiating RRC Connection for the purpose of sending PUR request (i.e. this agreement has no impact to legacy RRC Connection Establishment / Resume procedures).
The consequence of the above is, for UE primarily performing CP-EDT, it should establish full RRC Connection to be able to receive PUR configuration, which should be an acceptable complexity vs. power consumption performance tradeoff.  
[bookmark: _Toc21005215]PUR (re)configuration is not supported in RRCEarlyDataComplete. When PUR (re)configuration is provided in RRC Connection release, no additional explicit success/failure indication is introduced, i.e., existing methods are sufficient for reliable confirmation. 
Consequently, RAN2 should address, in lack of explicit failure indication, what happens to the existing PUR configuration if successful PUR reconfiguration is not confirmed. The scenario is that NW sent a PUR reconfiguration, however it could not confirm that UE has received it. It could either be that the UE never received it (i.e., UE still has old PUR configuration), or it could be that UE received it (i.e., UE has new PUR configuration) but L1/L2 ACK is lost (and therefore NW assumes reconfiguration failed). Therefore, there is a possibility that NW and UE are not on the same page. In such case, network should resend the reconfiguration given that it has not been confirmed to be received by the UE yet. On the UE side, the UE would apply the reconfiguration if it received it.
[bookmark: _Toc21005216]No further UE behaviour is specified in case successful PUR reconfiguration is not confirmed (i.e., the PUR configuration that the UE considers valid depends on whether UE received the reconfiguration). It is upto the network implementation how to handle this scenario.
Related to above is also the following:
FFS: what happens to the existing PUR configuration if successful PUR release is not confirmed
In case of release, the issue is less severe in the sense that if successful release is not confirmed, NW may assume the PUR is still valid, however UE will stop using it. The resources will be released following the “m” consecutive skip or TAT timer expiry. Therefore, NW should release PUR only upon successful confirmation that UE received the release message.
[bookmark: _Toc21005217]NW releases PUR only upon successful confirmation that UE received the release message.
FFSes on L2/L3 ACK indication
Following FFSes relate to this aspect
FFS: whether D-PUR request includes indication whether L2/3 ACK is required (or L1 ACK is sufficient). NW makes final decision on configuration
FFS: whether D-PUR (re)configuration includes flag indicating whether DL L2/L3 ACK is used for UL data
During the email discussion, on indication for “L2/L3 ACK is required” in PUR configuration request: 
· Five companies indicated it is beneficial to include such indication in the PUR configuration request, although final decision on actual configuration of the PUR is upto NW. Additional one company indicates that whether UE can use L1 ACK alone is based on UE capability. 
· One company indicated L1 ACK alone is enough can be based on subscription information so such indication may not be required in PUR configuration request.
· One company opposed having “L2/L3 ACK is required” indication in the request indicating that “it is always the network to configure/control the reliability according to QoS requirement of the bearer by eNB implementation.” However, it should be noted that this discussion was about whether UE can indicate its preference in the request – it should be clear that the NW makes the final decision on configuration. 
In the (separate) email discussion [107#58], several companies propose that such indication should be present even on each PUR UL transmission. However, we think such overhead may not be desirable because it is not expected that the traffic pattern/types change dynamically. As RAN2 has agreed that “For some cases L1 signalling is sufficient to acknowledge, i.e. RRC response message is not needed”, UE should be able to include in PUR configuration request an indication of whether L2/L3 ACK is required for the UL data.
On indication for “L2/L3 ACK is used” in PUR configuration:
· Four companies indicate NW should decide and include in PUR configuration whether UE should expect L2/L3 ACK. 
· Three companies express that UE should always be ready to get any and all L1/L2/L3 ACKs. 
Based on the above, we think that there is enough support and clear majority for having L2/L3 ACK required indication in PUR Configuration Request, however whether PUR configuration includes such flag should be further discussed. 
[bookmark: _Toc16690777][bookmark: _Toc16691529][bookmark: _Toc16717045][bookmark: _Toc16774097][bookmark: _Toc16774323][bookmark: _Toc21005218]PUR request includes indication whether L2/L3 ACK is required (or L1 ACK is sufficient). NW makes final decision on configuration. 
[bookmark: _Toc21005219][bookmark: _GoBack]Discuss whether PUR (re)configuration includes flag indicating whether DL L2/L3 ACK is used for UL data.
FFS: RRC message used in EDT Msg3 is extended to include PUR request
Based on the discussion above and proposal 6, if PUR (re)configuration is not supported in RRCEarlyDataComplete, there would be limited benefit of supporting PUR configuration request in RRC Early Data Request. On the other hand, it has already been agreed that PUR (re)configuration can be provided in RRC Connection release. So, it is beneficial to enable inclusion of PUR configuration request in RRC Connection Resume Request for EDT.
During the email discussion, Q3 was not specific to CP or UP, however the responses can be summarized as:
· 6 companies indicate that UE should be allowed to send PUR request in EDT Msg3. 
· 2 additional companies indicate it should be supported if pain-vs-gain is justifiable. 
· 3 companies indicated UE should not be allowed to send PUR request in EDT msg3.
In terms of pain-vs-gain, for UP, it should be straightforward to extend the RRC Connection Resume Request for EDT to include PUR configuration information. Network can provide PUR (re)configuration in the DL response message (RRC Connection Release) which is consistent with the previous agreements. For the CP case, as described above, pain-vs-gain may not be justifiable.
[bookmark: _Toc21005220]RRC Connection Resume Request for EDT is extended to include PUR configuration request.  PUR configuration request is not supported in RRCEarlyDataRequest. 
UE can request D-PUR release. FFS how.
During the email discussion, in Q5a and/or Q24, several companies indicated that PUR configuration request message should include release request indication. Several companies clarified that “number of PUR occasions requested = 0” can implicitly mean release request.
[bookmark: _Toc21005221]UE can request PUR release by including number of PUR grant occasions requested = 0 in PUR configuration request.
Other FFSes
The following FFSes were captured as in each case a few companies proposed these aspects however a widespread support or opposition was not apparent:  
· whether any of the following is a precondition for sending PUR request: UE is stationary/quasi-stationary; UL data size is limited to maximum supported TB size.
· whether Requested Time Offset can be included in the PUR request.
· which of the following is included in PUR (re)configurations: Time Offset; UE-specific RNTI; D-PUR config identity/index; timer for D-PUR response; PUR backoff indicator/prohibit timer; TBS size.

Summary
This contribution provides the updated proposals on remaining aspects based on the previous inputs to the email discussion and discussion during the meeting. Following proposals are made based on the earlier inputs as well as with the aim to limit specification impacts such that RAN2 can target to complete as many aspects as possible:
Proposal 1.	PUR is indicated as enabled in the cell using a flag in SIB2.
Proposal 2.	Upon detecting that SIB indication of PUR support is turned off in the cell, UE shall release all PUR configurations.
Proposal 3.	PUR configuration can be provided without PUR Configuration Request from the UE.
Proposal 4.	For UP, introduce optional radio access capability to indicate UE is capable of performing UL transmissions using PUR. FFS for CP.
Proposal 5.	When UE initiates RACH/EDT, whether it has PUR configuration(s) is not explicitly notified to the network.
Proposal 6.	PUR (re)configuration is not supported in RRCEarlyDataComplete. When PUR (re)configuration is provided in RRC Connection release, no additional explicit success/failure indication is introduced, i.e., existing methods are sufficient for reliable confirmation.
Proposal 7.	No further UE behaviour is specified in case successful PUR reconfiguration is not confirmed (i.e., the PUR configuration that the UE considers valid depends on whether UE received the reconfiguration). It is upto the network implementation how to handle this scenario.
Proposal 8.	NW releases PUR only upon successful confirmation that UE received the release message.
Proposal 9.	PUR request includes indication whether L2/L3 ACK is required (or L1 ACK is sufficient). NW makes final decision on configuration.
Proposal 10.	Discuss whether PUR (re)configuration includes flag indicating whether DL L2/L3 ACK is used for UL data.
Proposal 11.	RRC Connection Resume Request for EDT is extended to include PUR configuration request.  PUR configuration request is not supported in RRCEarlyDataRequest.
Proposal 12.	UE can request PUR release by including number of PUR grant occasions requested = 0 in PUR configuration request.

