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1 Introduction

CB: # 9_ BearerPreemptionRateLimit
- Introduce a new S1AP cause value, e.g. “Exceed limitation of bearer pre-emption rate”, and introduce similar cause value in NGAP, F1AP and W1AP? Nok

- Introduce QoS Flow Pending List IE in PDU Session Resource Setup Request Transfer and Back off time IE in QoS Flow List with Cause IE and PDU Session Resource Setup Unsuccessful Transfer IE? Samsung

- Solving such an issue is rather a configuration/policy kind of problem than anything that can be solved in 3GPP? E///

- It is up to network strategy to guide a proper implementation to make sure that some certain services should be absolutely accepted? HW

- Reply LS to SA6

- Any CRs needed?
(HW - moderator)
Summary of offline disc in R3-214141
2 For the Chairman’s Notes
Propose the following:
For chairlady to copy

Issue acknowledged, but no consensus on whether a solution is needed or not, and no consensus on the concrete solution if a solution is needed.

Suggest to postpone the reply LS and continue to discuss.
To be continued.
Detailed discussions

8 companies participated the discussion, 6 companies acknowledged the issue, 2 companies think the issue was due to implementation mistake or wrong strategy. 

For the possible solution, among 6 companies who acknowledged the issue, 2 companies don’t think the proposed solution of introducing a new cause value would solve the issue, one of them suggested to suspend the requests and/or send back off time when requests are failed for the CN to retry, the other company proposed to align closer with the 5GS notification control and alternative QoS functionality and implement a proper queuing function. The remaining 4 companies think the proposed new cause value could work.
For the 2 companies who think the issue was due to implementation mistake or wrong strategy, one of them prefers to use MSBMS service, the other think that the current cause value “resource not available” could achieve the similar purpose as the proposed new cause value.
3 Discussion [if needed]
According to the incoming LS, the issue is about whether a new cause value is needed so that it could serve the method that “an ultra-reliable method to ensure timely bearer establishment for all critical users in an MC group call is needed” 
3.1 Is there any ambiguity or insufficiency on pre-emption in the current specification?
Since the issue is about pre-emption at RAN, maybe the first question to discuss is whether companies see any ambiguity or insufficiency on pre-emption in the current specification or not. Please companies share your view and comment.
	Company
	Yes/No
	Comment

	Samsung
	Yes
	According to TS 23.379 Section 5.7, both dedicated EPS bearers (i.e. unicast) and MBMS bearers (i.e. multicast) can be used for the group call in mission critical systems, it’s up to the MC server to decide which bearer type will be used for the group call.

As mentioned in the attached paper in [1], this issue exists in commercial networks when dedicated EPS bearers are used, namely, SA6 request to solve the issue for unicast scenario. Regarding multicast scenario, it should be only discussed based on the fact that operators have deployed MBMS in their network. But according to the latest report in GSA (Global mobile Suppliers association), there are only 5 operators out of 717 operators all over the world have deployed MBMS in their LTE commercial networks. So MBMS is not the mainstream in the real commercial networks for supporting the mission critical group call. The truth is unicast is the only option for most operators in current commercial networks, this issue should be discussed in the context of dedicated EPS bearers are used.
Even the network supports MBMS bearers, which can only be used for DL traffic, for the UL traffic, dedicated EPS bearers should be established for all the UEs in the group call so that they can speak or provide video anytime if needed, the pre-emption limit issue still exists.
On the other hand, the cause value “Resource Not Available” may stand for other causes except pre-emption limit issue, as [1] said, current cause value is not suitable for this issue from SA6 perspective. 
Besides, in the LS, SA6 said “An ultra-reliable method to ensure timely bearer establishment for all critical users in an MC group call is needed”, their main intension is to solve the MC group call setup failure issue.
So this issue is very important for Mission Critical services and it’s the real network issue faced by the operators, we should acknowledge the issue and find a good way to mitigated or reduced the impact. 

	Ericsson
	No
	The standards are currently in good shape: they specify a system which can leverage both unicast and multicast transport for the given MC service (thanks Samsung for quoting TS 23.279!). But for this functionality to work best, it relies on the possibility to choose the best distribution for the given scenario. As mentioned in our contributions, unicast bearers are simply not the right tool to serve 30 MC users/cell (up to ~7700 users/eNB). Unfortunately, here it seems the deployment is crippling a properly working functionality.

	Vodafone
	yes
	Rather than a pre-emption rate limit, a much more practical problem is  likely to be that there are insufficient GBR resources that can be pre-empted (e.g. because all of the normal IMS voice calls are set up as “not vulnerable to preemption”).
When the RAN rejects a GBR bearer establishment (and the MME rejects its establishment back to the Serving GW -> PDN GW -> PCRF -> P-CSCF) the reaction of the home network is uncertain and the home network’s retry schedule will not reflect the state of (user plane or control processor) congestion in the RAN.
A queueing function (with notification back to the application server) is missing from LTE-EPC (this queuing function is also missing in 5GS, but careful abuse of Notfication control and Alternative QoS levels might mitigate the problem).


	BT
	Yes 
	There are two clear scenarios why the eNB may not be able to pre-empt resources for a high priority user.

a) No lower priority bearers to pre-empt.

b) eNB unable to pre-empt lower priority bearers quickly enough.

with (b) fundamentally there will be some system limit within the eNB on the number of bearers that can be pre-empted and accept higher priority bearers into the cell.

One method to address this short coming, is to enhance the standards to allow a clear unique S1AP cause value when a pre-emption buffer is exceeded such as “Exceed limitation of bearer pre-emption rate”. Where a failure is caused by no lower priority bearer(s) to pre-empt (genuinely no resources available for a MC bearer), then eNB could use an existing value such as “Radio resources not available”

With appropriate mapping this could allow MCPTT AS to know the failure has occurred due to a pre-emption limitation and retry the attempt in the next iteration, and thus improving the service robustness and end user success rate into the PTT group.  

Proposal [4] to Suspend the bearer requests within eNB seems a useful enhancement to address the bearer Pre-emption failure directly within the eNB. BT would support such an enhancement in conjunction with a new cause value.

	Nokia
	Yes
	We agree with Samsung’s comment. MBMS can only be used for DL, and it is only supported in a very limited number of LTE network. So it is a valid scenario to use dedicated EPS bearer for MC service. 

As described in SA6 LS, the issue has happened in the real network. Each eNB vendor may have their own implementation, but there is always a limitation for the implementation, e.g. the max pre-emption rate. 

The “ambiguity or insufficiency” is not about the pre-emption itself, but it is about the ambiguity or insufficiency when using existing cause value that does not provide a clear indication to the CN. Without a clear indication, the CN node (MC server) cannot take appropriate action. 

So RAN3 should acknowledge the issue and find a solution, especially how to provide a clear indication to CN. 



	BDBOS
	Yes
	We agree with Samsung’s and Nokia’s comments.

Public Safety organization, like BDBOS, rely on the KPIs provided in SA1 and still advocate for MBMS support to overcome shortcomings with unicast links.

If unicast is now demonstrating another shortcoming, RAN3 should acknowledge the issue and find a solution, especially how to provide a clear indication to CN maybe not only as response of the request, but also as indication prior to the request.

Those indications do not replace an analysis and possible solution, as described with the SA6 LS.

	Home Office
	yes
	We strongly believe standards fall short of addressing how to deal with large group calls with requests for a number of higher priority dedicated bearers. At present there is lack of appropriate cause codes for ERAB set up procedure failures due to pre-emption rate-limits.

We would like to also re-iterate the point from the LS that “An ultra-reliable method to ensure timely bearer establishment for all critical users in an MC group call is needed”

	Vodafone_2
	
	In response to the BBDOS, Home Office and other company comments, can they please explain how ONLY adding a new cause value in S1-AP helps? When the MME gets this new cause value, it will reject the dedicated bearer establishment back to the SGW and PDN GW using cause value documented in section 7.2.4 of TS 29.274. It looks like all S1-AP cause values would map to “Denied in RAT”, so what is the overall proposal from the proponents of this cause value please?
Our earlier response provides a proper design for a solution – and one that covers the general congestion problem and not solely this narrow corner case.

	Samsung2
	
	In response to E///, this is not a choice issue between MBMS and Dedicated EPS bearers. Regardless of whether MBMS is used or not, the issue exists at least for UL traffic. 
So I think there’s no doubt to acknowledge the issue.
Also agree with VF, the new cause value cannot really solve the issue, I think the intension of knowing the new cause value it for re-trying, but it is possible that the re-tried request may also be failed without other guidance information. 
I believe operators faced the issue would like a solution which really solve the problem to ensure timely bearers setup. 

It seems queueing function mentioned by VF and also proposed by samsung is a good solution, and the details can be further discussed.

	Nokia_2
	
	Regarding to Vdf comment, the operator may need to ensure enough resource can be used for MC service. If it does happen (i.e. there are insufficient GBR resources that can be pre-empted), the S1 cause value “Radio resources not available” can be used to give a clear indication to CN, so the MC server may use other ways rather retry-then-fail. 
Regarding to Vdf_2 comments, the GTPv2-C Create Session Response message contains the cause IE and the Bearer Contexts IE.  The Bearer Contexts IE further includes the RAN/NAS Cause IE. The RAN cause value is a non-transparent copy of the S1AP cause. So the new S1AP cause value can be propagated to further CN node. 

Regarding to the comments on queueing, it may help but still have the issue for the implementation limitation as explained in Q2.



	Hauwei
	No
	Agree with E///

	Vodafone 3
	
	@Nokia 2: thanks for the pointer to the RAN/NAS Cause in GTP-c (I had not spotted it). I’ve done some more checking and the “RAN-NAS-release” cause is copied across onto the Gx (TS 29.212) interface to the PCRF and then onto the Rx (TS 29.214) interface to the P-CSCF…. So I accept that a new S1-AP cause value is likely to propagate to an IMS entity that can do something with it.

As to the actual cause value, I think it should be much more generic, e.g. “temporary RAN control plane resource congestion”. 
This Control Plane issue should be very rare (e.g. the scheduler can immediately free resources by just not scheduling resources for the preemption targets), so I do expect that the major issue is the lack of VoLTE GBR users that can be preempted (i.e. user plane congestion) – and this is where queuing the GBR request in the RAN coupled with Notifying the IMS server and sending the voice packets on the default bearer offers a much more practical solution.



3.2 Would the new cause value bring additional info or help solve the issue? 
	Company
	Yes/No
	Comment

	Samsung
	see comment
	In [1], SA6 asks RAN3 (with the help of RAN) to investigate how this issue can be addressed in the current 3GPP release such that this pre-emption limitation can be mitigated or removed. 
Our understanding is SA6 is asking RAN3 to investigate solutions, and they don’t say new cause value is the only way to solve the issue.
If we acknowledge the issue, we should discuss all the proposed possible solutions in [2] and [4], including:

· Introduce new cause value

· Suspend the bearer requests in MME

· Suspend the bearer requests in eNB

· Intelligent retry if requests are failed

All above should be discussed and evaluated, we’re also open to discuss other possible solutions.
According to the requirements in LS [1] “An ultra-reliable method to ensure timely bearer establishment for all critical users in an MC group call is needed.”  We think success rate and low setup latency are the key points to be considered.

So based on the above, we think if the eNB can suspend the requests for a while and handle them when the limit passed, it will have the highest success rate and the lowest setup latency.

But if retry is needed, new cause value is not enough, a back off time would be helpful for the CN/MC server to perform retry in a more proper time thus it will have high success rate.



	Ericsson
	no
	Unicast is the wrong tool for the job, as mentioned earlier. BTW, most “possible solutions” (listed in the answer above) are already part of MBMS since Rel-12 (see our paper), introduced precisely to cope with unforeseen congestion scenarios for mission critical services.
So, rather than try to enhance the wrong tool, we should encourage using the correct one (which already includes all the necessary enhancements).

	Vodafone
	No.
	It is likely to be essential that the ‘group call server’ is informed as to which UEs have not been added into the group call. Hence just having a new cause value that goes back to the MME is insufficient. Also, instigating a retry schedule in the MME seems inappropriate.
Queuing the request in the RAN and, at the same time, passing a queuing notification back through the MME-SGW-PGW-PCF is the appropriate solution for this issue.

	BT
	Yes
	As per answer in 3.1, BT supports a unique cause value to clearly indicate when a bearer has failed due to a pre-emption limitation and so allowing the server to retry the attempt in the next iteration. 

Allowing a unique cause value would also provide the Operators/Safety organizations additional high level performance monitoring for this type of failure.

Other additional methods to address the LS requirements should not be precluded.

	Nokia
	Yes
	A new cause value does provide a clear indication to CN (MC server).

Regarding to Samsung’s comment to “suspend the request”, this still have the implementation limitation, e.g. an eNB may only be able to buffer up to 30 bearer request. It still requires to inform CN node with an appropriate cause value. So we think a new cause value is needed. The cause value name may be general, but should provide a clear indication to the CN. 

	BDBOS
	Yes
	A new cause value does provide a clear indication to CN (MC server), so the proper actions could be initiated, while live is on risk with an emergency situation or terrorist attack.

	Home Office
	Yes
	We  support a unique cause code value when failure is due to pre-emption limitation. This enables a more granular feedback and facilitates appropriate action by CN entities or AF as required.

We concur with BT above, that other additional methods to address the LS requirements should not be precluded.

	Vodafone_2
	
	In response to the BBDOS, Home Office and other company comments… this new cause value is not relayed to the nodes that can react. Can they please explain how ONLY adding a new cause value in S1-AP helps? 
When the MME gets this new cause value, it will reject the dedicated bearer establishment back to the SGW and PDN GW using a cause value documented in section 7.2.4 of TS 29.274. It looks like all S1-AP cause values would map to “Denied in RAT”, so what is the overall proposal from the proponents of this cause value please?

Our earlier response provides a proper design for a solution – and our proposal covers the general congestion problem and not solely this narrow corner case.
Note that ‘queueing’ the bearer activation request in the MME could interact badly with timers in the PGW/PCRF/P-CSCF, etc.

	Nokia_2
	
	Regarding to Vdf_2’s comment, please refer to our comments on Q1 and 29.274. The S1-Cause value can be propagated to SGW/PGW.

	Huawei
	No
	Share similar view as E///. In addition, in our understanding, if “resource not available” for a critical service is indicated to application layer, this means preemption was done with no result, and there should be no lower priority service ongoing, the application layer should know how to take the further cations accordingly, e.g. to wait and retry, to upgrade the priority, etc. 

	Vodafone 3
	
	@Nokia 2: thanks – propagation beyond the SGW/PGW is essential but is supported by 29.212/29.214.

“preemption rate limit” is just one of many short term, control plane issues that can happen – so a more generic name should be used.
User plane congestion is likely to be a much more urgent problem to solve than control, plane congestion – and a new cause value does not really help with UP congestion – proper queuing capability is needed.


3.3 Any suggestions/proposals to this issue?
Moderators’ note: Companies are invited to share further thoughts on how to solve/mitigate this issue, e.g., like what was indicated in [3][5] [6], if any.
	Company
	Comment

	Samsung
	We don’t think the suggestions in [3] [5] [6] solve the issue, as we commented in 3.1.

Actually we suggest to discuss the proposals (suspend the requests and/or send back off time when requests are failed) in [4] as we commented in 3.2, which will ensure timely bearer establishment for all critical users in an MC group call.

	Ericsson
	This issue arises because “MBMS is not the mainstream in the real commercial networks for supporting the mission critical group call”, to quote a previous answer. None the less it is currently part of 3GPP standards (especially the mission-critical support part) because of the huge pressure from operators in past releases, which led to a dedicated WI and long discussions in RAN2, RAN3 and SA2. We should encourage deployments to be consistent. 

	Vodafone
	a) We do expect the SA6 ‘problem’ can happen in real life (especially as the “normal IMS call” load may well be high in the area close to a major incident involving public safety personnel). “Soft RAN slicing” using RFSP/ARPI and implementation specific prioritisation of GBR resources for Public Safety users in the eNB can alleviate this issue e.g. because the non-GBR load (c.f. teenagers streaming video content) on an eNB frequently massively exceeds the GBR load (from VoLTE calls) – and the eNB is dimensioned to support the non-GBR load.  
b) Transferring IMS voice over ‘best effort’ (QCI 6/8/9) bearers might well give reasonable voice quality to the public safety users (especially if their GBR requests are queued in the base station).

c) Samsung’s R3-213973 [4] has proposal 2-option 2 to use a “E-RAB pending list in E-RAB SETUP RESPONSE”. This concept has some merit – but the indication needs to be transferred back to through the MME to the PGW-PCRF-P-CSCF. Hence I think that it would be better to align closer with the 5GS notification control and alternative QoS functionality and implement a proper queuing function.


	BT
	One company is suggesting this should be solved by implementation, although it is expected that pre-emption rates improve and allow further capacity, there will always be some system level limitation on the pre-emption rate, therefore the issues raised in [6] are not addressed.

Agree with Samsung’s comments in 3.1, eMBMS is seen as an optimization of the service, there are real deployment/implementation reasons why this feature is not feasible to use for early application of MC services.
The simplest method would be to provide a unique cause value to clearly indicate when a bearer has failed due to a pre-emption limitation.

	Nokia
	We do not think the suggestion in [3] [5] [6] solve the issue, as we commented in 3.1.


	BDBOS
	We do not think the suggestion in [3] [5] [6] solve the issue, as we commented in 3.1.


	Home Office
	We share the same opinion that MBMS can ease the DL situation in some scenarios but may not be an answer to the issue raised in the LS. Deployment and uptake of eMBMS, expected to be driven by commercial TV services, is lacking at present. We need to adequately address the GBR bearer pre-emption rate limit issue for GBR bearer establishment in the standards as current provisions/tools in the standards are not satisfactory to resolve the issue.

	Vodafone 2
	Just adding a new S1-AP cause value is far from sufficient to solve this issue.
We support doing proper (system) design work to solve the general issue of RAN GBR resource congestion and note that this has already been partially solved in 5GS using Notification control and Alternative QoS profiles.

	Samsung 2
	As per comments from the companies, especially from the operators, we can acknowledge the issue first, and then further discuss the possible solutions, .e.g. queueing function in RAN, suggested back off time.

	Nokia_2
	Adding a new cause value is the first step. Introducing additional enhancement can be further discussed.

	Huawei
	As commented above, it depends on the application layer’s further action, e.g. to wait and retry, to upgrade the priority, or to go for MBS service.

	Vodafone 3
	I accept that a new S1-AP cause value would get propagated back to the IMS servers

	
	


4 Conclusion, Recommendations [if needed]
If needed

Any output documents should properly describe how a new S1-AP cause value is propagated back to the Group call servers. 
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