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1 Scope of the offline email discussion
This document contains the summary of the offline email discussion “[AT109bis-e][302][NBIOT] Optimisation on trigger for dedicated SR with HARQ-ACK”, as indicated below:
· [AT109bis-e][302][NBIOT] Optimisation on trigger for dedicated SR with HARQ-ACK (ZTE)


Status: Starts Monday April 20th at 7:00 UTC


Scope: Check if there is support and update based on the comments if the CR is agreeable.


Intended outcome: Report from the discussion and, if agreeable, in-principle agreed CR. The report can be provided in R2-2004037

Deadline: 27-04-2020, 10:00 UTC 
In this document, we will list the issues raised in the related discussion paper/CRs and collect the comments from companies with the aim to confirm whether the issues exist and if yes, to achieve aggregable CRs to resolve them.
2 Offline email discussion
2.1 Discussion on the issues
As mentioned in the discussion paper [1], for the case that only physical SR with HARQ-ACK is configured (e.g., both physical SR with dedicated NPRACH and UL SPS for BSR are not configured), the pending SR would be triggered even when there has no acknowledgement of the data. 
As the timing for checking HARQ-ACK for the DL transmission is in TTI level and in the real application services, downlink and uplink transmission doesn’t always happen at the same time, especially at the same TTI, when the UE has pending SR to be sent in the uplink, it may be highly possible that there has no HARQ-ACK for the downlink transmission at the same time. Therefore, it’s hardly to send the SR together with the acknowledgement of the data and legacy RA procedure would be used.

As a result, the benefit of piggybacked SR cannot be achieved (even the function has been configured). The NPRACH resources and UE power are unnecessarily consumed. In order try to avoid legacy random access procedure for the pending SR, intensive ping transmission during has been applied in the IoT testing.
Q1: Companies are invited to provide comments to the table below based on the observation 1 and observation 2 in the discussion in [1].
	Company
	Do you agree that it’s hard to trigger physical SR with HARQ-ACK if only this function is configured?
	Comments

	MediaTek
	Yes
	SR with HARQ-ACK is hard to trigger when the DL data is not sufficient, and UE would not know when the resource of HARQ-ACK would be available, it makes UE hard to fully utilize the piggybacked SR.

	ZTE
	Yes
	Agree with MediaTek and some above analysis. And the difficulty has been observed in the product testing. 

	Qualcomm
	Yes
	Very much dependent on when resources for HARQ-ACK are configured and SR needs to be sent.

	Huawei, HiSilicon
	yes
	Very much dependent on the probability of UL data arrival during a DL transmission. 

	Nokia
	Yes
	

	Ericsson
	Yes
	It is true that the use is quite limited since it depends on whether the data to be transmitted in the UL arrives sometime between when UE is scheduled to receive data in the DL and the transmission in the DL ends, however this was known when the feature was introduced.

	Lenovo
	Yes
	Agree with MediaTek and some above analysis.


Conclusion: 
All of 7 companies agree with the issue that it’s hard to trigger physical SR with HARQ-ACK if only this function is configured. This issue makes the piggybacked SR cannot be fully utilized. But company think such quite limited utilization of piggybacked SR was known when the feature was introduced. 

Proposal:
No proposal.

Moreover, according to the MAC spec, if there has no HARQ-ACK in a certain TTI, UE will immediately initiate legacy RA procedure and cancel all pending SR. However, it may be also highly possible there are no available NPRACH resource on this TTI, e.g., UE may still need to wait for some time period for the next available radio frame / subframe containing NPRACH resource. How long of this time period is related to the NPRACH resource period configuration (which has minimum value of 40ms and maximum value of 2540ms). Purely based on the spec text, it’s not crystal clear whether the UE would or would not “immediately” cancel the pending SRs when it initiates the RA. If UE would not cancel the SR immediately, the UE may continuously check the following TTIs and it's still possible for the UE to use piggybacked SR before the TTI on which there has an available PRACH resource. On the other hand, if UE would cancel the SR immediately, even there may have a HARQ-ACK in the following TTIs after the UE initiates RA but before an available NPRACH resource occurs, this HARQ-ACK cannot be used. With such process, the possibility of using piggybacked SR is further reduced.
Q2: Companies are invited to provide comments to the table below based on the observation 3 in the discussion in [1].
	Company
	Do you agree that it’s not clear whether the UE would “immediately” cancel the pending SRs when it initiates the RA?
	Comments

	MediaTek
	Yes
	The specification does not specify when exactly to cancel the pending SRs.

	ZTE
	Yes
	Agree with MediaTek. And one understanding based on such ambiguity is that the UE would also cancel the pending SR at the same time when it initiates legacy RA. This may be not the good way.

	Qualcomm
	Yes
	Specification should allow SR to be piggy-backed on HARQ-ACK if it occurs before the start of NPRACH.

	Huawei, HiSilicon
	yes
	We agree that the UE shall only cancel the SR when RACH is actually transmitted. 

	Nokia
	Yes
	Agree with Huawei that SR should be cancelled only on triggering the RACH Access. 

	Ericsson
	Yes
	We agree that the SR shall only be cancelled when NRACH is actually transmitted.

	Lenovo
	Yes
	We agree that the SR shall only be cancelled when RACH is actually transmitted.


Conclusion: 
All of 7 companies agree with the issue that it’s not clear whether the UE would “immediately” cancel the pending SRs when it initiates the RA. The companies have the understanding that SR shall only be cancelled when NRACH is actually transmitted.
Proposal:
No proposal.

2.2 Discussion on the proposals
Based on the discussion on the issues, especially the observation 3, the following proposal 1 regarding clarification on UE behavior when UE has pending SR and initiates legacy RA is made in [1] and related specification changes can be found in [2].

Proposal 1: It’s suggested to clarify that after initiation of legacy RA, UE would not cancel the pending SR immediately till the next available subframe containing NPRACH resource.

Q3: Companies are invited to provide comments to the table below.

	Company
	Do you agree the clarification in proposal 1?
	Comments

	MediaTek
	Yes
	The proposal increases the possibility of usage of piggybacked SR without any harm.

	ZTE
	Yes
	Agree with MediaTek.

	Qualcomm
	Maybe
	Yes, clarification is needed to maximize piggy-backed HARQ-ACK. But not sure if the proposed solution is right because this solution requires MAC to know when the NPRACH transmission will start. Currently MAC knows when the NPRACH transmission ends (this is needed for random access response window management).
The other issue we see is that MAC initiates the random access procedure for SR but due to NPRACH configuration the random access procedure may be delayed. If SR is then sent pigg-backed on HARQ-ACK before the NPRACH transmisison starts then NPRACH must be cancelled.

	Huawei, Hisilicon
	yes
	we are fine with a clarification 

	Nokia
	Yes
	

	Ericsson
	Yes, considering the intention
	SR shall be cancelled when NPRACH is actually transmitted and if SR is sent using the HARQ-ACK before NPRACH transmission, NPRACH must be cancelled unless there is any other reason.

	Lenovo
	Yes
	


Conclusion: 
All of 7 companies agree to have clarification on the issue mentioned in Q2. 

Two comments have been raised on the proposed solution, one is whether MAC can knows when the NPRACH transmission will start. Per Rapporteur’s understanding, MAC can always know the location of NPRACH resources. The other is that, if RA has been initiated and SR is then sent piggy-backed on HARQ-ACK before the NPRACH transmisison starts, NPRACH must be cancelled. 
These comments will be considered in the following discussion on how to propose the clarification.
Proposal:
No proposal.
Q4: If the answer for Q3 is yes, companies are invited to provide comments to the table below.
	Company
	Any detailed suggestion on the related changes in the CR [2]?

	MediaTek
	The changes are fine.

	ZTE
	Fine with this part change and no other comments.

	Qualcomm
	Two issues with the CR and propose the following changes:

1. The wording ‘just before the available subframe containing NPRACH resource’ is vague. 
2. Cancel the random access procedure if piggy-backed HARQ-ACK is to be transmitted.
-
For NB-IoT:

-
if the MAC entity has no valid resource for SR together with acknowledgement of the data in this TTI, sr-DelayTimer is not running and no valid PRACH resource for SR configured in any TTI:

-
initiate a Random Access Procedure (see clause 5.1) and cancel all pending SRs in the first subframe containing NPRACH transmission for SR.

-
else:

-
if the MAC entity has valid resource for SR together with acknowledgement of the data in this TTI:

-
instruct the physical layer to signal the SR together with acknowledgement of the data.
-
If Random Access Procedure was initiated for SR then cancel the Random Access Procedure.
-
else:

-
if the MAC entity has valid PRACH resource for SR configured in this TTI and sr-ProhibitTimer is not running:

-
instruct the physical layer to signal the SR on one valid PRACH resource for SR.

-
start the sr-ProhibitTimer in the subframe containing the last repetition of the corresponding SR transmission.











-    if running, stop the sr-DelayTimer.
Note: Whether there is a need for sr-DelayTimer is discussed in the next question.

	Huawei, Hisilicon
	We are not sure about the proposed wording. we would prefer:

- 
initiate a Random Access Procedure (see clause 5.1) and cancel all pending SRs when the random access preamble is transmitted.

	Nokia
	Second change  seems not required.

	Ericsson
	QC’s suggestion above can be used as the baseline.
The WI code for the 36.321 CR is not correct, it should be for NB-IoT.

	Lenovo
	We have the same view as Huawei:
- 
initiate a Random Access Procedure (see clause 5.1) and cancel all pending SRs when the random access preamble is transmitted.


Conclusion: 
For the new added time point description for cancellation of the pending CR, Rapporteur would be fine to further discuss the wording and slightly prefer HW’s wording to QC’s wording. Rapporteur also can agree it needs another change about cancellation of initiated NPRACH procedure when SR is sent with HARQ-ACK.
Moreover, Rapporteur think the current understanding is that the new added time point description can only be applied to the “cancel all pending SRs”, not cover “initiate a Random Access Procedure”. Then maybe a comma can be added before “and” for clarification. The example change is as following (the first change take HW’s wording as example):

	-
For NB-IoT:

-
if the MAC entity has no valid resource for SR together with acknowledgement of the data in this TTI and no valid PRACH resource for SR configured in any TTI:

-
initiate a Random Access Procedure (see clause 5.1), and cancel all pending SRs when the random access preamble is transmitted.

-
else:

-
if the MAC entity has valid resource for SR together with acknowledgement of the data in this TTI:

-
instruct the physical layer to signal the SR together with acknowledgement of the data.
-
If Random Access Procedure was initiated for SR then cancel the Random Access Procedure.


For such change option, it may need further clarification on whether the UE would initiate RA procedure repeatedly at each subsequent TTI after first time initiation of RA and before cancellation of pending SR? Or could it just be left to UE implementation?
On the other hand, based on the above discussion, rapporteur begin to wonder whether the UE can initiate RA procedure and cancel the pending SR at the same time? e.g., when random access preamble can be transmitted. Then the cancellation of RA procedure may be not needed and also no worry about repeated initiation of RA procedure. The example change is as following (take HW’s wording as example and give a bit change):

	-
For NB-IoT:

-
if the MAC entity has no valid resource for SR together with acknowledgement of the data in this TTI and no valid PRACH resource for SR configured in any TTI:

-
when the random access preamble can be transmitted, initiate a Random Access Procedure (see clause 5.1) and cancel all pending SRs.


For such change option, the only comment may be whether UE is able to determine the random access preamble can be transmitted before it initiates a Random Access Procedure? Or could it just be left to UE implementation?
Proposal:
Proposal 1: For the case that only SR with HARQ-ACK is configured, RAN2 discuss and agree with one of the following clarification options:
·  Option 1: To add clarification that the pending SR is cancelled only when random access preamble is transmitted and also add clarification that the RA procedure would be cancelled if RA has been initiated and SR is then sent piggy-backed on HARQ-ACK.
· Option 2: To add clarification that only when the random access preamble can be transmitted, RA procedure could be initiated and the pending SR is cancelled.
Moreover, in order to make the dedicated SR with HARQ-ACK to be used as much as possible when the function is configured, a configurable SR delay timer for avoiding that the UE immediately initiates legacy RA when it cannot find HARQ-ACK for DL in the current TTI is proposed as following in [1]. The related specification changes can be found in [2] and [3].
Proposal 2: It’s suggested to introduce a SR delay timer with value range no more than 8s or a value with unit of NPRACH periodicity. 

Proposal 2a: If dedicated SR with HARQ-ACK is configured, a SR delay timer can be activated when there has a SR to be transmitted. Random access procedure would be triggered only when the SR delay timer expires.

Q5: Companies are invited to provide comments to the table below.
	Company
	Do you agree to introduce a configurable SR delay timer for avoiding that the UE immediately initiates legacy RA when it cannot find HARQ-ACK for DL?
	Comments

	MediaTek
	Yes
	A SR delay time can increase the possibility of usage of piggybacked SR, but the power consumption and latency could be optimized only if the DL data would be sufficient. The network must configure this timer with caution, it must be sure the incoming DL data is sufficient, otherwise the piggybacked SR would not be triggered and the RA is prevented, so power consumption and latency are harmed. 

	ZTE
	Yes
	The main intention of this SR delay timer is to pend initiation of legacy RA a little time and increase the possibility of usage of piggybacked SR. The network can reasonably configure the timer based on some knowledge about DL service.

	Qualcomm
	No
	With the delay timer, SR can be delayed for quite some time e.g. up to 8s due to sr-DelayTimer and then further delay (up to 2.54s) due to NPRACH configuration and this can have negative impact on applications, potentially leading to retry by upper layers.
With changes to allow for piggy-backed HARQ-ACK to be sent if it occurs before the NPRACH, it is not necessary to add a delay timer.

	Huawei, HiSilicon
	No
	This has been proposed several times in Rel-15 and not agreed. We do not see any new aspect that would justify to change.
As DL data and UL data are not correlated, we actually think this will increase latency and power consumption at the UE.

	Nokia
	No
	Not using the available RACH opportunity and delay SR waiting for HARQ-ACK is not needed. As the availability of such opportunity is not known. Overall it will delay the uplink transmission.

	Ericsson
	No
	We do not think that the timer is needed. Agree with the comments from Huawei.

	Lenovo
	No
	The timer is not needed in our view, the delay timer is possible to increase the latency.


Conclusion: 
Only 2 of 7 companies agree to have a timer for avoiding that the UE immediately initiates RA procedure. Other 5 companies disagree to have such timer. 

Proposal:
Proposal 2: It’s no need to introduce a delay timer for avoiding that the UE immediately initiates RA procedure for SR with HARQ-ACK.
Q6: If the answer for Q5
is yes, companies are invited to provide comments to the table below.
	Company
	What’s the value range of this SR delay timer? Several seconds, several NPRACH periodicities or other?
	Comments

	MediaTek
	Several seconds
	NPRACH periodicity could vary from different CE levels, so the timer length could also vary if the NPRACH periodicities is used as a base of value range. Uncertainty is not preferred. 

	ZTE
	Several seconds
	Agree with MediaTek’s analysis.

	Qualcomm
	-
	As per response to Q5, delay timer is not useful.

	Huawei, HiSilicon
	NA
	see answer to Q5

	Ericsson
	N/A
	See our reply to Q5

	Lenovo
	N/A
	See our answer to Q5.


Conclusion: 
2 of 7 companies prefer several seconds as value range for such SR delay timer while other 5 companies don’t think it’s needed. 

Proposal:
No proposal.
Q7: If the answer for Q4


 is yes, companies are invited to provide comments to the table below.
	Company
	Do you agree a UE capability would be needed?
	Comments

	MediaTek
	No
	The capability information is not useful for network configuration is this case.

	ZTE
	Yes
	As this is an additional change to R15 UE, we assume the network could configure this timer to the UE only if it knows that the UE supports this function.

	Qualcomm
	No
	If sr-DealyTimer is not introduced then signalling changes are not needed.

The MAC spec clarification for UE behavior would not cause any inter-operability issue hence no capability signalling is needed.


	Huawei, HiSilicon
	NA
	see answer to Q5

	Ericsson
	N/A
	See our reply to Q5

	Lenovo
	N/A
	See our answer to Q5.


Conclusion: 
1 of 7 companies think UE capability is needed while other 6 companies don’t think it’s needed.. 

Proposal:
No proposal.
Q8: If the answer for Q7

is yes, companies are invited to provide comments to the table below.
	Company
	Any detailed suggestion on the related changes in the CR [2] and [3]?

	MediaTek
	Network can configure SR delay timer based on the information that the pending DL data is sufficient, so that the piggybacked SR could be used in a high possibility and the SR delay timer is an optimization in this case. But what if the DL data has been sent out? The remaining SR delay timer would be harmful since then, it should be disabled from that moment. Can network disable the SR delay timer? For CP solution, there is no way that network can disable the SR delay timer in the duration of the connection. For UP solution, RRC reconfiguration is available, but signaling cost is on the table. I suggest that let UE disable the SR delay timer. The condition of disabling the timer could be once HARQ-ACK is missed in the duration of SR delay timer.

	ZTE
	Even we think the network can decide whether to set and try to set a suitable value for this timer based on some knowledge, e.g., traffic pattern, we still think it may be not easy for network to do prediction for short-term. Then it may be very rare a reconfiguration is needed. We think the case is similar for UE, e.g., some statistics/prediction about DL on UE side may be not so reliable. Therefore, I think we'd better not to indicate this self-disable process in UE, at least not in the specification. It may still be possible to leave to UE implementation. 

	Qualcomm
	As per our response to Q7, if dedicated signaling changes are not needed i.e. not add sr-DelayTimer then there is no interoperability issue with different UE implementations.

	Huawei, HiSilicon
	NA. See answer to Q5.

	Ericsson
	N/A. See our reply to Q5.

	Lenovo
	N/A. See our answer to Q5.


Conclusion: 
1 of 7 companies suggest to allow UE disable the SR delay timer while another 1 company think this can be left to UE implementation. Other 5 companies think no need to discuss the details. 

Proposal:
No proposal.
3 Summary 

Proposal 1: For the case that only SR with HARQ-ACK is configured, RAN2 discuss and agree with one of the following clarification options:
·  Option 1: To add clarification that the pending SR is cancelled only when random access preamble is transmitted and also add clarification that the RA procedure would be cancelled if RA has been initiated and SR is then sent piggy-backed on HARQ-ACK.
·  Option 2: To add clarification that only when the random access preamble can be transmitted, RA procedure could be initiated and the pending SR is cancelled.

Proposal 2: It’s no need to introduce a delay timer for avoiding that the UE immediately initiates RA procedure for SR with HARQ-ACK.
Updated CRs in the draft folder:
36321_(Rel-15)_R2-200xxxx Clarification for SR with HARQ-ACK-option 1
36321_(Rel-15)_R2-200xxxx Clarification for SR with HARQ-ACK-option 2
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