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[bookmark: _Ref492503575]Introduction
RAN2#107bis discussed several aspects of PUR configuration, reconfiguration and release (jointly for both Rel-16 eMTC and NB-IoT WIs). Following offline discussion was setup to progress on remaining aspects during the meeting week: Offline discussion #706 (Qualcomm) – To make further progress on PUR. Primary focus is on the FFSs already captured. Try to find other proposals agreeable this week and highlight open points that need to be resolved.
The offline discussion report was provided in R2-1914098. Following agreements were reached (partial list) [See chair’s report in R2-1914137]:
	Agreements:
<<skipped>>
· Configurable value of m. Not configured means release by “m” skip mechanism is disabled. 
· Exact values FFS. 
· Further details on “m” operation are FFS:
· UE shall increase ‘m’ when (1) PUR occasion is not used while UE is in RRC_IDLE and (2) PUR occasion is used in RRC_IDLE but no ACK is received.
· Network shall increase ‘m’ when no ACK is sent by the network.
· ‘m’ is not increased (neither by UE nor eNB) while UE is in a dedicated RRC connection.
· Value of ‘m’ is reset to zero after successful communication between UE and eNB (both in RRC_IDLE or RRC_CONNECTED).
· ‘m’ is not increased (neither by UE nor eNB) while barring timer is running.



An email discussion was setup to discuss the FFSes on further details of “m” operation.

[107bis#90][NB-IoT eMTC R16] Further details on “m” operation for PUR (Qualcomm)
	To progress the FFSs on “m” operation
	Intended outcome: Report
	Deadline: Next Meeting


This document provides the report on the above email discussion.

Recap
For quick refence, the Question and companies’ responses related to the above FFSes during the offline discussion 107bis#706 is reproduced below from R2-1914098. 
Q2.4-2: How to handle the skip in case of failure (UL or DL)?
	Company
	Comment

	Qualcomm
	As explained in R2-1913932:
1. UE shall increase ‘m’ when (1) PUR occasion is not used while UE is in RRC_IDLE and (2) PUR occasion is used in RRC_IDLE but no ACK is received.
2. Network shall increase ‘m’ when no ACK is sent by the network.
3. ‘m’ is not increased (neither by UE nor eNB) while UE is in a dedicated RRC connection.
4. Value of ‘m’ is reset to zero after successful communication between UE and eNB (both in IDLE or CONNECTED).

	Huawei, HiSilicon
	Agree with descriptions 1, 2 and 4.
[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK30]Not sure we need to distinguish IDLE and Connected mode. The D-PUR cycle can be several hours or at least dozens of minutes, it is very corner case that the D-PUR occasion is overlapped with one RRC connection. Thus we do not see the need to add the complexity for this case.

	GTO
	Agreed with Qualcomm. I think this should be agreed as baseline 

	ASUSTeK
	Agree with Qualcomm.

	Sequans
	Agree with Qualcomm. 
Point 3 is a small complexity and is worth it to prevent potential missed corner cases; for example, while maybe rare, over many UEs, many configurations may be released by mistake when the last m is counted in Connected.

	Ericsson
	Agree with QC with the following clarification on 4: ‘reset to zero after successful  PUR communication’. I.e. even if other communication is successful, the PUR resources are not utilized.

	LG
	We agree with 1 and 4. 

	ZTE
	Agree with Qualcomm about 1(1), 2, 3, 4. 
For 1(2), it’s difficult for UE and eNB to have consistent counting about “m”. The following is an inconsistent example:
· DL failure case: the UE sends D-PUR transmission and eNB receives this transmission. eNB send ACK but ACK is lost. Based on 1(2), the UE would increase “m” but based 2, eNB would not.
For simplicity, we want to suggest for UE side, “m” counter is increased only when UE does not transmit anything over the D-PUR resource. Honestly to say, such counting may also cause inconsistence between eNB and UE, e.g., in UL failure case, if UE sends D-PUR transmission but this UL transmission is lost, the UE would not increase “m” but eNB would.

	Intel
	Pause when barring timer is running or when RACH is successful. Reset after using PUR.

	SW
	Agree with Qualcomm. However, according to RAN1 agreement the UE should perform PRACH in case it sends PUR and does not receive ACK.



Summary:
Point#1 in QC response: all agree, except one company has further comments.
Point#2: no explicit opposition.
Point #3: one company thinks it is not needed, but other companies explain it is better to have.
Point #4: Most companies explicitly supported except by one company says clarification is needed that m is reset to zero only when PUR communication is successful. Proposal is intended for both IDLE and CONNECTED communication (i.e., PUR is included but also includes communication in CONNECTED.)
Additionally, one company raises “m” should be paused when barring timer is running.

Discussion
In the following, each FFS shown in section 1 related to “m” operation are discussed.
No network response
The first FFS “UE shall increase ‘m’ when (1) PUR occasion is not used while UE is in RRC_IDLE and (2) PUR occasion is used in RRC_IDLE but no ACK is received.” – almost all companies agreed. However, companies could not make a formal agreement mostly due to questions on what does “ACK” mean in this FFS. Therefore, rapporteur has tried to reword the second part of the FFS in the following question. Companies are requested to provide their views and whether/how they would like to further reword this.
Q1. Do you agree “UE shall increase ‘m’ when (1) PUR occasion is not used while UE is in RRC_IDLE and (2) PUR occasion is used in RRC_IDLE but no response (none of HARQ ACK/NACK, L1 ACK or L2/L3 response) is received”?
	Company
	Yes/No
	Comment

	Qualcomm
	Yes
	As explained in R2-1913932: the first part is straightforward. 
For the second part, in a scenario where UE does not receive ACK back from the network (which could be L1 ack or L2/L3 ack), there could be two possible cases:
1) Network is not able to decode what UE sent. 
2) UE is not able to decode the ACK sent from network.
For the first case, there can be an issue if the UE does not increase ‘m’ because it has indeed used the PUR allocation but the eNB increased ‘m’ because it didn’t detect/decode it. In such case, ‘m’ in the eNB side may reach the maximum configured value before such happens in the UE – triggering the PUR release prematurely, although the UE assumes PUR is still valid. 
Therefore, to avoid such situation, we should have a simple rule that UE shall always increase the value of ‘m’ when there is no response is received from the network after using a PUR occasion within a time period. (The response can be HARQ ACK/NACK, L1 ACK or L2/L3 response.)

	Intel
	Yes
	Agree with Qualcomm

	LG
	Yes for (1)
No for (2)
	We agree for the case (1). 
We do not think the “m” counter is needed on the UE side. It increases complexity to solve mismatch issues between the UE and the network, and PUR request on the UE side and the “m” counter on the network side are enough to maintain PUR configuration. 
The issue for the case 1) (the network is not able to decode what UE sent) can be resolved by adopting (2). However, it again generates the mismatch issue for the case 2) (the UE is not able to decode ACK sent from the network) if the network sent ACK but the UE didn’t receive it.  
[Qualcomm]: Apologies for the confusion but the proposal is not about whether to have two different counters separately in UE and eNB. The discussion is about syncing the value of one single counter, between the UE and the network.

	[bookmark: _Hlk23966941]Huawei, HiSilicon
	Yes
	Agree with Qualcomm

	Sierra Wireless
	Yes
	Agree with Qualcomm

	GTO
	Yes
	Agreed with Qualcomm.

	Sequans
	Yes
	Agree with Qualcomm

	ZTE
	Yes, but
	Agree with QC that if the UE does not increase ‘m’ in the scenario (2), there may exist inconsistence between UE and eNB in the Sub-case of UL failure.
But as mentioned in last meeting, if UE would increase “m” in the scenario (2), in the following sub-case, it may also cause inconsistence between UE and eNB:
· Sub-case of DL failure: the UE sends D-PUR transmission and eNB receives this transmission. eNB send ACK but ACK is lost. The UE would increase “m” but eNB would not as eNB has received something. In this sub-case, UE will count “m” more than that counted by eNB.
During discussion in last meeting, companies think inconsistence anyway cannot be completely avoided. It may be better to let UE count more than to let eNB count more. Counting more in eNB may cause unexpected D-PUR release by eNB itself. From network perspective, we still think it’s not a good idea to live with such inconsistence and it’s better to resolve it. 
As mentioned below, RAN1 has agreed the UE should perform PRACH after a time period if it sends PUR and does not receive ACK, we think then it would be feasible for eNB to differentiate the sub-case of DL failure (for example, a D-PUR failure indication can be sent along with the subsequent PRACH procedure in case UE sends PUR but does not receive response). If eNB receives a PRACH procedure and knows it’s due to a previous D-PUR transmission failure, and the eNB also know it has sent response for that D-PUR transmission, eNB can accordingly increase “m” in order to operate consistently with UE.

	Ericsson
	Yes
	Agree with QC. The case where PUR is implicitly released by eNB before it is released by the UE must be avoided (which is the case for the proposed wording).



Summary:
· 9 companies responded.
· All companies agree for (1). 
· One company disagrees with (2), however based on the comment, it seems there is a misunderstanding of the discussion. (The discussion is about a single counter and how to sync it, not about two counters.)
· One company has additional comments on (2).
[bookmark: _Toc24118484][bookmark: _Toc24118917][bookmark: _Toc24118972]UE shall increase ‘m’ when (1) PUR occasion is not used while UE is in RRC_IDLE and (2) PUR occasion is used in RRC_IDLE but no response (none of HARQ ACK/NACK, L1 ACK or L2/L3 response) is received.

During the offline discussion, one company raised that RAN1 has made a new agreement (October 2019) which may be related. The RAN1 agreement is the following:
	[RAN1] Agreement:
After data transmission on PUR, if nothing is received by the UE in a time period, the UE shall fallback to legacy RACH/EDT procedure.
· FFS: Details on time period



Q2. Companies are invited to provide comment on how the new RAN1 agreement affects the “m” operation discussed in Q1.
	Company
	Comment

	Qualcomm
	The recent RAN1 agreement contradicts following RAN2#107 agreement:
Fallback after D-PUR transmission is not successful is not specified i.e. it is up to UE implementation to initiate legacy RA, MO-EDT or wait for next D-PUR occasion.
· FFS how to handle the skip in case of failure (UL or DL).

In our view, how UE initiates random access or EDT (including for the case of PUR fallback) is completely up to RAN2 as the procedure will likely be captured in TS 36.331 and/or TS 36.321. RAN2 has already discussed on this issue and agreed that fallback case will be left up to UE. It is not clear which specification will capture the above RAN1 agreement.  RAN2 should stick to its earlier agreement and should try to resolve the FFS how to handle the skip in case of failure (UL or DL) (which is the objective of this email discussion.) 
Furthermore, if RAN2 agreed to let new RAN1 agreement override previous RAN2 agreement, at the first look it may seem like the RAN1 agreement means the second part of Q1 is not needed. However, it depends on Q5 later whether value of “m” is reset to zero after successful communication in RRC_CONNECTED. Otherwise, the question remains what happens if m_max=1 is configured (while we do not think m_max=1 should be possible, candidate values of “m” are still FFS.) In such case, if m is increased by network but not by UE when no ACK is received, then PUR would be released when UE fallback to legacy RACH/EDT procedure due to not receiving an ACK, but behaviour would not be clear whether UE should consider the PUR valid or not.

	Intel
	UE shall follow the procedure defined in Q1, increment “m” and if PUR is still valid upon PUR transmission failure, we prefer to stick to RAN2 agreement that it is up to UE to decide to use next valid PUR.
If UE decides to transition to RRC_CONNECTED, the “m” should be paused after RACH successful if “m” has not reached the max limit. When UE is released to IDLE without explicit PUR release indication, then “m” should be reset to 0.
If “m” has already reached the max limit, UE is free to establish new connection and send the PUR configuration request in connected mode.

	LG
	RAN2 should stick to RAN2#107 agreement. Whether or not retransmission is needed highly depending on the types of applications. 

	Huawei, HiSilicon
	We agree with Qualcomm that the trigger of procedure should be RAN2 issue. Thus we also prefer to stick to RAN2#107 agreement, i.e. the UE shall follow case 2) in Q1.

	Sierra Wireless
	If RAN2 decides not to do as RAN1 has agreed then the “m” count should be incremented as Qualcomm has indicated in answer to question 1.
 Allowing the UE to decide what to do, as RAN2 has agreed, has the benefit of avoiding the need for UEs to have to perform a connection every time they miss responses. In addition to the “m” count and as RAN2 has also agreed, the network will need to accommodate and resolve the cases of UEs continuing to transmit on PUR allocations potentially without the latest reconfiguration information.

	GTO
	We believe this is not upto RAN1 to decide. It is up to application and if we make it mandatory that UE has to RACH or edt, it will contradict power saving. It should be up to the UE. For example in case of sensors when traffic is delay tolerant. If needed by application, UE can initiate RACH but should not be forced to do so. 

	Sequans
	This is a RAN2 decision, and we should keep the RAN2#107 agreement – it depends on app and conditions and should be UE implementation. Therefore, case (2) remains as in Q1. 

	ZTE
	As mentioned in comments for Q1, we think RAN1 agreement makes sense and can help eNB to differentiate the sub-case of DL failure. Then the possible “m” counting inconsistence between eNB and UE can be addressed for the scheme in Q1. 
Also per our understanding, even there has no such RAN1 agreement, NAS layer may trigger PRACH procedure for data retransmission in the case that D-PUR is used but no response is received. So it’s no need to against RAN1 agreement.

	Ericsson
	We also think this should be up to RAN2 to decide – and we generally think we should stick to our earlier agreements unless there are some fundamental issues which need further discussion. The 'm' counting as discussed in Q1 should be fine. 



Summary:
· 9 companies responded.
· 8 companies suggest that discussion on fallback is completely in RAN2 domain and RAN2 should stick to its earlier agreement made in RAN2#107. One company suggests that RAN1 agreement should be honoured (which would mean earlier RAN2 agreement would be reverted.)

[bookmark: _Toc24118485][bookmark: _Toc24118918][bookmark: _Toc24118973]RAN2 notes RAN1#96 agreement “After data transmission on PUR, if nothing is received by the UE in a time period, the UE shall fallback to legacy RACH/EDT procedure.” contradicts with RAN2#107 agreement. RAN2 reconfirms the RAN2#107 agreement “Fallback after D-PUR transmission is not successful is not specified i.e. it is up to UE implementation to initiate legacy RA, MO-EDT or wait for next D-PUR occasion”.
[bookmark: _Toc24118486][bookmark: _Toc24118919][bookmark: _Toc24118974]Discuss whether above agreement should be informed to RAN1 with LS.
On the second FFS: Network shall increase ‘m’ when no ACK is sent by the network; there was no explicit opposition however formal agreement was not reached due to the similar question related to what ACK means. Therefore, rapporteur has tried to reword the second part of the FFS in the following question. Companies are requested to provide their views and whether/how they would like to further reword this.
Q3. Do you agree “Network shall increase ‘m’ when no response corresponding to a PUR occasion (none of HARQ ACK/NACK, L1 ACK or L2/L3 response) is sent by the network”?
	Company
	Yes/No
	Comment

	Qualcomm
	Yes
	As explained in Q1, if UE increases “m” when no response from network is received, the network should also increase its ‘m’ value when it does not receive anything from the UE or it was not able to decode the content which UE sent, i.e. in either of the cases where it would not be able to send a response to the UE.

	Intel
	Yes
	This should be considered as a wastage of PUR occasion so “m” needs to be increased.

	LG
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Sierra Wireless
	Yes
	

	GTO
	Yes
	Yes ‘m’ needs to be increased. Agree with Qualcomm and intel here. 

	Sequans
	Yes
	

	ZTE
	Yes
	As we agree UE is required to increase “m” when PUR occasion is used by UE but no response from network is received, accordingly, the eNB should also increase ‘m’ when no response corresponding to a PUR occasion is sent by it (we understand that means network receive nothing on D-PUR resources, either due to UE also skip D-PUR or due to UL failure). 
But it’s still needed to resolve the sub-case of DL failure, e.g, response has been sent by network but lost or fail to be decoded. This can be referred to our comments for Q1.

	Ericsson
	Yes
	



Summary:
· All companies respond Yes to the question.
[bookmark: _Toc24118487][bookmark: _Toc24118920][bookmark: _Toc24118975]Network shall increase ‘m’ when no response corresponding to a PUR occasion (none of HARQ ACK/NACK, L1 ACK or L2/L3 response) is sent by the network.

PUR occasion falls during RRC_CONNECTED
Next FFS is “‘m’ is not increased (neither by UE nor eNB) while UE is in a dedicated RRC connection.” During the offline discussion, one company suggested that it is a rare case for the PUR occasion to occur when UE is in RRC_CONNECTED. However, other companies expressed that it is a valid case and clarification is needed.
Q4. Do you agree “‘m’ is not increased (neither by UE nor eNB) while UE is in RRC_CONNECTED”?
	Company
	Yes/No
	Comment

	Qualcomm
	Yes
	PUR is to be used only when UE is in IDLE. RAN2 has agreed that there are cases where UE can keep the PUR configuration but move to RRC_CONNECTED. Therefore, it is a valid scenario that PUR occasion can occur when UE is in CONNECTED. When the UE is in connected mode, eNB knows that UE is not in IDLE and cannot use the PUR anyway – so it should not count the (hypothetical) PUR occasion as a missed occasion. In fact, the network can use the resources corresponding to that occasion for something else. So, in this case the ‘m’ should not increase.

	Intel
	Yes
	Once UE moves to RRC_CONNECTED, PUR is not used by UE so “m” can be paused. Network may re-use this PUR resource for other purposes (for same UE or different UE). However, the valid PUR is not released until and unless the network releases it explicitly in the connected mode.
If the UE performs EDT or moves to RRC_CONNECTED and comes back to RRC_IDLE in the same cell, PUR configuration remains valid unless specifically released or reconfigured by network or other triggers.


	LG
	Yes
	We also think that PUR configuration is valid but not used in RRC_CONNECTED. RAN2 could make an agreement on this for clarification.

	Huawei, HiSilicon
	No
	We agree in this case the PUR resource cannot be used by the UE in RRC_CONNECTED mode and thus can be allocated to other UEs by the eNB.
But it doesn’t mean “m” cannot be increased. We still think it is very corner case that the D-PUR occasion is overlapped with one RRC connection. Thus we do not see the need to add the complexity to distinguish “m” counting for IDLE and CONNECTED.

	III
	Yes
	

	Sierra Wireless
	Yes
	

	GTO
	Yes
	Agree with Qualcomm here. Once in connected mode, PUR is not used by UE. 

	Sequans
	Yes
	The PUR resource can be reused by the NW (for the same or another UE), so there is no wastage of any sorts. While this would not be a common occurrence, it should be considered that over many connections, a small percentage will get released unintentionally, meaning a new PUR will need to be configured, wasting resources for both UE and NW. The complexity here is small and not agreeing to this may actually add some complexity to UEs with apps who may try to avoid an unintentional release.

	ZTE
	Yes
	We agree with QC and also think it’s suitable for UE and eNB to pause “m” counting when UE is in RRC_CONNECTED. 
However, we think based on the current agreements, eNB may have no way to correlate a D-PUR resource to a UE using CP solution. Then eNB cannot know for which D-PUR resource it should pause “m” counting. Therefore, we suggest eNB can tag the D-PUR resource configuration with some kind of UE identity, e.g, S-TMSI for a UE using CP solution and then eNB can pause “m” counting for this D-PUR resource when the related UE moves to RRC_CONNECTED.

	Ericsson
	Yes
	No issues since this is clear to both UE and eNB. Further, agree with QC than eNB can reuse the PUR radio resources for other purposes in this case, i.e., it should be specified that the UE should not use PUR occasion for transmission while in RRC_CONNECTED. 



Summary:
· 10 companies responded.
· 9 companies reply “Yes”.
· One company explains it is a corner case which does not need to be addressed.
[bookmark: _Toc24118488][bookmark: _Toc24118921][bookmark: _Toc24118976]‘m’ is not increased (neither by UE nor eNB) while UE is in RRC_CONNECTED.
Next FFS is “Value of ‘m’ is reset to zero after successful communication between UE and eNB (both in RRC_IDLE or RRC_CONNECTED).” During offline discussion, most companies explicitly supported this proposal except one company explained clarification is needed that “m” is reset to zero only when PUR communication is successful. The initial proposal was intended for both RRC_IDLE and RRC_CONNECTED communication. Therefore, for clarity, the FFS is broken into two questions. Companies are invited to provide their further views.
Q5. Do you agree “Value of ‘m’ is reset to zero after successful communication between UE and eNB using PUR”?
	Company
	Yes/No
	Comment

	Qualcomm
	Yes
	

	Intel
	Yes
	

	LG
	Yes
	

	Huawei, HiSilicon
	Yes
	

	III
	Yes
	

	Sierra Wireless
	Yes
	

	GTO
	Yes
	

	Sequans
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	



Summary:
· All companies respond Yes to the question.

[bookmark: _Toc24118489][bookmark: _Toc24118922][bookmark: _Toc24118977]Counter ‘m’ is reset to zero after successful communication between UE and eNB using PUR.
Q6. Do you agree “Value of ‘m’ is reset to zero after successful communication between UE (with a valid PUR configuration) and eNB in RRC_CONNECTED”?
	Company
	Yes/No
	Comment

	Qualcomm
	-
	No strong view. It is a valid concern that if the value of “m” is reset when RRC_CONNECTED communication happens, there may be situation where UE is repeatedly skipping PUR (but performing RRC_CONNECTED intermittently) and not releasing (but not using either) the PUR. However, network do have control to explicitly release the PUR for the UE in such (misuse) case.
It may also be argued that if “m” is not reset based on successful communication during RRC_CONNECTED, there is a chance of missing sync of “m” between UE and eNB. 

	Intel
	Yes
	This can be reset when released to IDLE mode as during connected mode it is not used (neither incremented nor decremented), given eNB does not explicitly release the PUR (i.e., it is implicitly configuring UE to use the same PUR).


	LG
	Yes
	We agree for simplicity.

	[bookmark: _Hlk23967907]Huawei, HiSilicon
	No
	As we replied in Q4, we prefer to maintain “m” in parallel with the change of RRC state to keep the mechanism simple.

	Sierra Wireless
	Yes
	Agree with Qualcomm

	GTO
	Yes
	In our view, if there is successful communication while the UE has a valid PUR configuration and is in RRC_CONNECTED mode (the scenario described above), the value of ‘m’ should reset to zero. This makes it clear that ‘m’ will only be increased when there is no successful communication between UE and eNB. 
Now let’s discuss the point what is deemed as successful communication in connected to reset the value of ‘m’. Important point here is UE sends something and waits for confirmation or received something and send confirmation meaning the communication loop is working. However, the exchange happens in parallel to D-PUR occasion so only doing RRC message without UE sending data is not such a real use case unless UE did not want to use said D-PUR occasion just to avoid ‘m’ increase. In general, the point is, we should keep the mechanism simple and if communication loop is working, reset the value of ‘m’

	Sequans
	-
	We have no strong preference, but tend towards no. 
We agree with Qualcomm’s points but do not see how not resetting could get m out of sync. Contrarily, agreeing this may require RAN2 to define a “successful” and “not successful” communication in Connected, which we would rather avoid.

	ZTE
	Yes
	We prefer a simple rule. E.g., once the D-PUR resource is used by UE in RRC_IDLE, “m” should be reset, no matter the D-PUR resource is used for data transmission or only signaling. 
[Qualcomm]: The question is about CONNECTED mode vs IDLE mode (not data transmission vs signalling). It is unclear whether the comment is additional comment or there is misunderstanding of the question.

	Ericsson
	No
	E.g. if due to problems the PUR occasions is systematically always missed, e.g. due to data arriving too late from application layer, any fallback to RACH/EDT would then cause the PUR configuration not to be implicitly released although none of the PUR occasions may be used. Implicit release should apply also in this case. 



Summary:
· 9 companies responded and there are different views.
· 5 companies respond Counter ‘m’ should reset to zero after successful communication between UE (with a valid PUR configuration) and eNB in RRC_CONNECTED.
· 2 companies respond to opposite. Two additional companies have neutral views (one of which seems slightly negative). One company indicates in Q9 below that RAN2 should consider syncing “m” value, which should be possible when the UE with valid PUR goes to RRC_CONNECTED.

[bookmark: _Toc24118490][bookmark: _Toc24118923][bookmark: _Toc24118978]Discuss whether counter ‘m’ is reset to zero after successful communication between UE (with a valid PUR configuration) and eNB in RRC_CONNECTED.
Access barred or delayed
The last FFS is “‘m’ is not increased (neither by UE nor eNB) while barring timer is running.” While the FFS refers specifically to barring timer, rapporteur’s understanding is that the FFS is related to access barring in general. RAN2 has not discussed which access barring mechanisms are applicable to PUR. RAN2 previously had FFS on extendedWaitTime in RRC response DL message; however, rapporteur’s understanding is that based on RAN2#107bis agreement that existing RRC messages will be reused for PUR response message, extendedWaitTime applies.
Q7. Do you agree “‘m’ is not increased (neither by UE nor eNB) while access is barred”? Explain which access barring scenarios should apply for PUR and what happens to “m”?
	Company
	Yes/No
	Comment

	Qualcomm
	No - Special exception not helpful for barring case
	Same access barring checks which apply for EDT should apply for PUR given that same RRC messages would be used (i.e., PUR specific barring procedures should be avoided).
eNB cannot always be aware of the fact whether UE was barred, or the UE skipped PUR occasion at its will. For example, eNB would not know the random number drawn by UE and would not know how long Tbarring for the UE is. 
Therefore, making an exception for barring case could be counterproductive and could result in the issue of misalignment of “m”. In our view, no special rule is needed for handling “m” during barring. The other rules captured in previous questions should be sufficient.

	Intel
	No except for T302
	We see the difficulty in control of “m” in the network for access barring other than wait timer indicated in release or reject message. Therefore, if “waitTime” is provided, “m” needs not to be incremented while T302 is running.

	LG
	No
	As QC mentioned, it is not easy for handling “m”. Including the T302 case, no exception is applied for simplicity. 

	[bookmark: _Hlk23967910]Huawei, HiSilicon
	No
	Same understanding as Qualcomm

	Sierra Wireless
	No
	Agree with Qualcomm. 

	GTO
	YES, RRC reject and EAB
	Besides RRC reject (extended wait time) also EAB is a method for overload protection in the evolved packet core. RRC rejection approach only is not efficient from radio perspective because at that time UE has already wasted radio resources and energy with the access request. This is why EAB is important (BCH) indication to be also considered UE does not even send ACCESS and hence does not waist energy.
Looking at the scenarios being addressed by D-PUR periodic small data some of these UEs may also be configured for EAB in order to prevent overload of the access network and/or core network. Means a device having valid D-PUR configuration and EAB is activated from the network will refrain from access when EAB is applicable. However, as the overload situation caused the EAB may be momentary we suggest that D-PUR configuration stays valid if not explicitly re-configured or released by the network.


	Sequans
	Yes
	We need to explicitly discuss access barring first. We see a logic in having a separate barring mechanism for PUR since it has a fixed pattern and is not sporadic. 
Even if using the same barring mechanism and parameters, we agree with GTO’s comments 
We do not see a real issue of “m” misalignment, as NW could maintain “m”eNB <= “m”UE by assuming a maximum Tbarring time

If it is agreed ‘m’ is increased while access is barred, the T302 case, while valid, can be omitted for simplicity.

	ZTE
	No
	According to our previous comments, we prefer simple rule. If it’s possible for the UE in RRC_IDLE to skip D-PUR resource due to access barring, “m” still needs to be increased.
But we think whether access barring can be applied to D-PUR need further discussion.

	Ericsson
	Not applicable
	The may be no need to apply access barring for PUR since transmission takes place in dedicated radio resources and hence does not contribute to congestion of RACH or EDT.



Summary:
· 9 companies responded.
· 6 companies note ‘m’ should be increased if PUR is skipped when/because access is barred (one company notes exception case).
· 2 companies indicate that m may not be increased if the PUR is skipped due to access barring. 
There are different views on whether/which access barring should apply for PUR. Therefore, RAN2 should first conclude on which access barring mechanisms apply. Given that same RRC messages from EDT are reused for PUR, rapporteur’s understanding is same procedural text related to Initiation of RRC connection establishment (5.3.3.2) is fully applicable to PUR.
[bookmark: _Toc24118491][bookmark: _Toc24118924][bookmark: _Toc24118979]Discuss whether existing access barring methods are referenced from 5.3.3.2 in TS 36.331 are also applicable for PUR.
[bookmark: _Toc24118492][bookmark: _Toc24118925][bookmark: _Toc24118980]‘m’ is increased if PUR is skipped due to access barring (i.e., no special handling).

Q8. What happens to “m” if UE is in “extendedWaitTime”? Should “m” increase?
	Company
	“m” increased during extendedWaitTime?
	Comment

	Qualcomm
	Yes - Special exception not helpful
	extendedWaitTime should be applicable to PUR, and it should be clear that extendedWaitTime given in a non-PUR DL message should also restrict the UL on PUR. 
The PUR configuration should remain valid, however since the extendedWaitTime is passed to upper layer and timer is not managed in AS, from UE AS’s point of view, the PUR is “skipped” and “m” should increase while the PUR is not used by UE due to extendedWaitTime. This means, no special rule is needed for this case. The other rules captured in previous questions should be sufficient.

	Intel
	Yes
	

	LG
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Sierra Wireless
	Yes
	

	GTO
	Yes
	Agreed with Qualcomm here. Simple mechanism without any special exceptions will be great.

	Sequans
	Maybe
	As mentioned by Qualcomm, since extendedWaitTime is passed to upper layer and timer is not managed in AS, we are not sure it makes sense to not increase “m”. However, we should take notice that this may result in release of PUR configuration (this is the definition of “m”), and so may affect the lower possible values of “m”  

	ZTE
	Yes -“m” increases
	While extendedWaitTimer is running, no data will be delivered from NAS to AS and the D-PUR resource will be skipped by the UE in RRC_IDLE. According to our previous comments, “m” should be increased following the common rules.
Per our understanding, extendedWaitTimer might be mainly used for back off legacy RRC connection. In order try to avoid D-PUR skipping, eNB can set the extendedWaitTimer with a value smaller than the D-PUR period, which can be left to eNB implementation.

	Ericsson
	Yes
	Agree with QC on the extendedWaitTime.



Summary:
· 9 companies responded.
· 8 companies said yes, one company said maybe.
[bookmark: _Toc24118493][bookmark: _Toc24118926][bookmark: _Toc24118981]‘m’ is increased if PUR is skipped due to UE being in extendedWaitTime (i.e., no special handling).
Other
Q9. Please list anything that is not covered above regarding details of “m” operation.
	Company
	Comment

	Intel
	Also, the “m” should not be reset upon reception of RRCConnectionReject message in the same cell.

	GTO
	Discussion about Time offset is still FFS.
If a UE can only start its configured PUR allocations immediately upon eNB approval of a request then that constrains the request to be made only at a time close to the desired first allocation. It would be more flexible to be able to pre-configure the time of the first allocation by specifying this in the configuration request. The offset may be an index to a time of day or a count of system frames after the request.

	Sequans
	We could consider syncing “m” value by communicating eNB “m” value (<= UE “m” value) in response/release message, which may make above rules simpler and lengthen PUR config validity, resulting in fewer (re)configurations of PUR overall

	ZTE
	For the “m” counter, the value is still FFS. Considering that D-PUR resource configured but not used will waste the radio resource (e.g. the UL resource and the D-PUR RNTI), we think a large “m” is not suitable. Therefore, INTEGER (1, 2,..., 4) or INTEGER (1, 2,..., 8) may be enough.



Summary:
· One company notes that “m” should not be reset upon reception of RRCConnectionReject message in the same cell. Rapporteurs understanding is existing agreements and the above proposals would mean this is the behaviour and no specific agreement is needed (because according to current RAN2 agreements PUR configuration is not included in RRCConenctionReject, i.e., m cannot be reconfigured with that message.)
· One company notes that FFS on Time offset is still pending. However, that is outside the scope of this email discussion.
· One company proposes that RAN2 should consider syncing “m” value by communication eNB “m” value in response/release message. Rapporteur agrees that it can make the rules simpler and lengthen PUR config validity, resulting in fewer (re)configurations of PUR overall.
[bookmark: _Toc24118494][bookmark: _Toc24118927][bookmark: _Toc24118982]Discuss whether to support synchronizing current value of ‘m’ when UE (with a valid PUR configuration) is in RRC_CONNECTED e.g. using RRC Connection Release message. 
· One company notes that the exact values of ‘m’ are still FFS. This was intentionally left out from the discussion because the scope only included further detail of m “operation” (not values). However, Rapporteur thinks, if time permits, we can discuss the proposal made in the offline discussion RAN2-107bis#706 report provided in R2-1914098. For quick reference the previous discussion inputs is reproduced here:

	Q2.4-1: Value/range of “m”
	Company
	Comment

	Qualcomm
	We think m=0 and 1 should not be possible.
M = {2, 3, 4, 5, 6, 7, 8, 10} should be possible.
M not configured = infinity.

	Huawei, HiSilicon
	m not configured means the ‘m’ mechanism is disabled.

	GTO
	Agreed with Qualcomm. 

	Sequans
	Agree with Qualcomm. Upper (finite) boundary could probably be a bit smaller. 

	Ericsson
	No strong view other than m=1 should be a possible configuration. There is no reason to exclude m=1 from configuration. E.g. m = {1, 2, 4, 8} would be OK. 
Agree with HW on disabling. 

	LG
	M = {1, 2, 3}
Or, at least we want to define maximum value of m not greater than 5.

	ZTE
	Agree with Qualcomm.

	Intel
	>2

	SW 
	Agree with Ericsson. 1,2,4,8



Summary:
Value of “m = 1”: possible – 3, not possible – 6
Value not configured = disabled. 




[bookmark: _Toc24118495][bookmark: _Toc24118496][bookmark: _Toc24118928][bookmark: _Toc24118983][bookmark: _Toc23717246]Configurable value of m = {2, 3, 4, 8}. 

[bookmark: _Toc7553644][bookmark: _GoBack]Summary
Based on the above discussion, following are proposed:


Proposal 1.	UE shall increase ‘m’ when (1) PUR occasion is not used while UE is in RRC_IDLE and (2) PUR occasion is used in RRC_IDLE but no response (none of HARQ ACK/NACK, L1 ACK or L2/L3 response) is received.
Proposal 2.	RAN2 notes RAN1#96 agreement “After data transmission on PUR, if nothing is received by the UE in a time period, the UE shall fallback to legacy RACH/EDT procedure.” contradicts with RAN2#107 agreement. RAN2 reconfirms the RAN2#107 agreement “Fallback after D-PUR transmission is not successful 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 3.	Discuss whether above agreement should be informed to RAN1 with LS.
Proposal 4.	Network shall increase ‘m’ when no response corresponding to a PUR occasion (none of HARQ ACK/NACK, L1 ACK or L2/L3 response) is sent by the network.
Proposal 5.	‘m’ is not increased (neither by UE nor eNB) while UE is in RRC_CONNECTED.
Proposal 6.	Counter ‘m’ is reset to zero after successful communication between UE and eNB using PUR.
Proposal 7.	Discuss whether counter ‘m’ is reset to zero after successful communication between UE (with a valid PUR configuration) and eNB in RRC_CONNECTED.
Proposal 8.	Discuss whether existing access barring methods are referenced from 5.3.3.2 in TS 36.331 are also applicable for PUR.
Proposal 9.	‘m’ is increased if PUR is skipped due to access barring (i.e., no special handling).
Proposal 10.	‘m’ is increased if PUR is skipped due to UE being in extendedWaitTime (i.e., no special handling).
Proposal 11.	Discuss whether to support synchronizing current value of ‘m’ when UE (with a valid PUR configuration) is in RRC_CONNECTED e.g. using RRC Connection Release message.
Proposal 12.	Configurable value of m = {2, 3, 4, 8}.
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