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1 Scope of the offline email discussion
This document contains the summary of the offline email discussion “[AT110-e][308][NBIOT] R14 Allow sending Rel-14 AS RAI when no UL grant (Mediatek)”, as indicated below:
· [AT110-e][308][NBIOT] R14 Allow sending Rel-14 AS RAI when no UL grant (Mediatek)


Status: Not Started


Scope: R2-2004812, R2-2004816, R2-2004828

Intended outcome: Report in R2-2005928, CRs TBD.


Deadline: June 5 1000 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], the current Rel-14 AS RAI cannot be sent to the network when there is no UL grant.
According to the current MAC spec 36.321 5.4.5, the BSR with a buffer size of zero bytes can only be triggered as a padding BSR or a periodic BSR, because regular BSR is triggered only on the condition of available UL data, and only regular BSR can trigger a Scheduling Request when there is no UL grant. So the AS RAI cannot be sent to the network when there is no UL grant.

Observation 1: The current Rel-14 AS RAI cannot be sent to the network when there is no UL grant.
Q1: Do you agree with the observation 1 in the discussion in [1]?
	Company
	Yes/No
	Comments

	Ericsson
	Yes
	

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	Huawei
	Yes
	


Conclusion: TBD

Proposal: TBD
Some IoT applications are using TCP protocol to transmit data, the TCP protocol is like a black box to the application, the application can know which packet from the application itself is the last packet base on the business model, but cannot anticipate the action of TCP protocol. For example:

1. TCP layer would acknowledge the application’s last packet.

2. TCP layer would retransmit the application’s last packet.

3. TCP layer would segment the application’s last packet.
That results the application cannot anticipate what TCP protocol would act after the last packet from the application, so that the current Rel-14 AS RAI is not applicable for applications based on TCP protocol.
Observation 2: Because the application cannot anticipate what TCP protocol would act after the last packet from the application, the current Rel-14 AS RAI is not applicable for applications based on TCP protocol.

Q2: Do you agree with the observation 2 in the discussion in [1]?
	Company
	Yes/No
	Comments

	Ericsson
	No
	This is really outside of 3GPP and up to implementation – but in principle we agree if the UE strictly follows the OSI model and relies on only standard (e.g. socket) interfaces between App / TCP and 3GPP specified AT commands (+CNMPSD) between App / NAS/AS, it would be difficult to cover the cases as explained in [1].  However, it is possible to implement the interfaces in the way it would be possible to use R14 AS RAI even with TCP. This is completely up to UE implementation and would likely require some internal proprietary interfaces to work. 

	Qualcomm
	No
	Determination of whether UE has more data to send or receive in the near future was intentionally left to UE implementation because RAI feature is not linked to any specific data protocol (e.g. TCP. UDP, ICMP etc) 

	MediaTek
	Yes
	Now the problem is for the UE implementation, it’s very difficult to use R14 AS RAI with TCP protocol as shown in [1]. For the internal proprietary interface that Ericsson mentioned it needs to let TCP protocol to be aware of the existence of AS RAI. But it’s not realistic because normally TCP protocol is beyond the scope of the modem, and the TCP protocol is unlikely to be touched by customers.

We could say this problem is beyond the scope of 3GPP, but this is a real problem in real life, which makes AS RAI nearly impossible to use in this case. We can improve this feature to make it much easier to use.

	Huawei
	No
	AS RAI is independent of the data protocol. It is left to the UE implementation to determine whether further data are expected. 


Conclusion: TBD

Proposal: TBD

Moreover, for the case of applications based on UDP protocol, where the AS can know which exact packet would be sent to network, it’s very probable that the current Rel-14 AS RAI cannot take effect for the case in which the last data packet is DL. 

The application layer can only know if there is no further UL and DL data transmission after receiving the last DL data packet. At this point in time, a UL grant is not guaranteed. We may expect the UL RLC status PDU which is to respond to the polling bit for the end of DL data transmission would be able to carry the AS RAI. But in fact, the UL grant for RLC status PDU may be coming too soon (i.e. 10-20ms after the last DL transmission), and an indication of releasing the connection from the application layer normally carried by the AT command +CNMPSD would take much more time to reach the AS layer. In this case, after missing the last UL grant, AS RAI has no way to reach the network.
Observation 3: It’s very probable that the current Rel-14 AS RAI cannot take effect for the case in which the last data packet is DL.

Q3: Do you agree with the observation 3 in the discussion in [1]?
	Company
	Yes/No
	Comments

	Ericsson
	No
	It depends on what the eNB does in such case, e.g. the timing and size of the UL grant for the RLC STATUS PDU, thus we think it is misleading to say "very probable".

	Qualcomm
	No
	If UE is polled in the last downlink RLC PDU then UE could send RAI piggy-backed on MAC PDU carrying RLC STATUS PDU.

	MediaTek
	Yes
	The RLC STATUS PDU is not reliable for piggy-backing AS RAI, because the timing of getting indication of no more data is varied, UE can’t always get that indication before the UL grant.

	Huawei
	No
	It depends on the eNB implementation, but we expect a UL grant/ poll at some point 


Conclusion: TBD

Proposal: TBD
There is also a corner case that the remaining UL grant is not sufficient for padding BSR. In this case, according to the priority rule, padding BSR will be cancelled, thus the AS RAI would not be sent to the network.
Observation 4: The current Rel-14 AS RAI is not applicable to the case when the remaining UL grant is not sufficient for padding BSR.

Q4: Do you agree with the observation 4 in the discussion in [1]?
	Company
	Yes/No
	Comments

	Ericsson
	Yes
	

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	Huawei
	Yes
	


Conclusion: TBD

Proposal: TBD

If the restriction of AS RAI cannot be sent to the network when there is no UL grant is somehow removed, the application can utilize AS RAI in anytime it wants, it doesn’t have to be carried with the last UL data packet which is not available in the most of time based on the previous observations. For the TCP case, the application can wait until confirming that the TCP connection is closed, then send the intention of releasing the connection to the low layer. For the case in which the last data packet is DL, AS RAI can be counted on even the last UL grant is missed.  For the case of no sufficient UL grant, AS RAI is still allowed to be sent to the network.
We can see that by simply allowing sending AS RAI without a UL grant, these obstacles for using AS RAI are dispelled, the Rel-14 AS RAI feature is turned from nearly impossible to use to can be used most of the time.
Observation 5: By allowing sending AS RAI without a UL grant, the Rel-14 AS RAI feature is turned from nearly impossible to use to can be used most of the time.

Q5: Do you agree with the observation 5 in the discussion in [1]?
	Company
	Yes/No
	Comments

	Ericsson
	No
	Agree it could be useful, but we don't agree with "nearly impossible to use" as it depends on both the use case and the UE/eNB implementations of RAI. 

	Qualcomm
	No
	Agree with E///,  ‘nearly impossible’ is very use case specific. In general, it is more likely there will be space to carry padding BSR.

	MediaTek
	Yes
	

	Huawei
	No
	Same views as Ericsson and Qualcomm


Conclusion: TBD

Proposal: TBD
Allowing sending AS RAI without UL grant will lead to trigger a Schedule Request which will trigger a Random Access procedure in most of the case when there is no UL grant. Someone would wonder if the Random Access procedure would cost too much power comparing keeping the connection until the network release it. MTK did some tests on an NB-IoT device under a real network. The data shows that, comparing to the “wait for 10s to let network release the connection”, “send RAI by random access then release the connection” can save significant power for CE level 0 and CE level 1 case.
Observation 6: By allowing sending AS RAI without UL grant would trigger Random Access procedure, but it still can save significant power consumption on CE level 0 and CE level 1 comparing keeping the connection until network releasing.

Q6: Do you agree with the observation 6 in the discussion in [1]?
	Company
	Yes/No
	Comments

	Ericsson
	Maybe
	This depends on the use case, e.g. how long the NW would keep the UE in connected and what is the exact coverage. We agree there could be more benefits though for some use cases and UE implementations compared to current functionality.

	Qualcomm
	No
	Its very difficult to conclude that using SR procedure to request grant so UE can send RAI would be more efficient than monitoring NPDCCH for a short while before UE is released to idle.
The power saving, if any, depends on use case.

	MediaTek
	Yes
	

	Huawei
	Probably no
	This is a trade off between monitoring NPDCCH and triggering RACH.

Considering that the RACH procedure is one of the worse procedure for UE power consumption (which is why we have introduced multiple Scheduling Request mechanisms in Rel-15), it is usually better to avoid it. Of course, it depends of the use case and on the eNB implementation (i.e. when will the eNB poll or release)


Conclusion: TBD

Proposal: TBD

2.2 Discussion on the proposals
Based on the precedent observations, allowing sending AS RAI without a UL grant (i.e. send by random access procedure) can significantly improve the usability of AS RAI and can significantly save power in the case of CE level 0 and CE level 1 comparing to waiting for 10s to release the connection. So we propose to allow sending AS RAI when no UL grant.

Proposal 1: Allow to send AS RAI when no UL grant.

Q7: Do you agree with the Proposal 1 in the discussion in [1]?

	Company
	Yes/No
	Comments

	Ericsson
	Conditional yes
	We are open to consider this improvement; however, this behavior should be controlled by eNB by explicitly configuring whether this is allowed or not.  Also, if agreed we should align LTE-M with the behavior as well.

	Qualcomm
	No
	As per response to Q6, it is difficulty to conclude that procedure using random access be more power efficient than monitoring PDCCH for a bit longer. If UE use the random access procedure that would inevitably cause the eNB to ‘reset’ its ‘inactivity’ timer and only prolong the connection.

	MediaTek
	Yes
	UE can choose not to send RAI by RA procedure in CE2 to avoid the side effect. 

	Huawei
	No
	This was actually discussed in R14 and then the question was how to prevent the UE to do this all the time and thus the need for a prohibit timer and so on. We should not reopen the discussion.


Conclusion: TBD

Proposal: TBD

Proposal 2: To capture the above proposal to the specification, add a new trigger case of regular BSR in 36.321.

Q8: If the answer for Q7 is yes, do you agree with the Proposal 2 in the discussion in [1]?
	Company
	Yes/No
	Comments

	Ericsson
	Yes
	But see comment below

	Qualcomm
	No
	

	MediaTek
	Yes
	

	Huawei
	No
	


Conclusion: TBD

Proposal: TBD

Q9: If the answer for Q8 is yes, any detailed suggestion on the related changes in the CR [2] and [3]?
	Company
	Any detailed suggestion on the related changes in the CR [2] and [3]?

	Ericsson
	1) Allow also for LTE-M 
2) The triggered regular BSR should be handled as-if there would be more data available for transmission when considering (re)starting logicalChannelSR-ProhibitTimer.
3) There is no Rel-16 CR, but we assume such would be needed as well, if the change is agreed, as we have v16.0.0 of TS 36.321. This can be handled in the ongoing TS 36.321 discussion.

4) If change is agreed, we might have more detailed comments on the CRs. 

	Qualcomm
	As stated in Q7, new procedure is not likely to be very effective in practice.

	Huawei
	We should not introduce small enhancements in Rel-14 or Rel-15 which have been closed for several years.  


Conclusion: TBD

Proposal: TBD

3 Summary 

Conclusion:

TBD
Agreed CR:

TBD
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