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1 Introduction

CB: # 1015_Email_V2X_QoS

-  Two sets of CRs on the table, same as before:

  - 2183, 2202, and 2203

  - 2232, 2233, and 2234

- I’m not sure if collecting companies’ views would add much – positions are clear; nevertheless, if the email discussion rapporteur sees the benefit in doing so, he/she is welcome to

- The main task for the email discussion rapporteur would be to see if there is some sort of the middle ground to be found

- You may also attempt to discuss the LS to SA2

- Good luck!

(Nok - moderator)

Summary of offline disc R3-202544
2 For the Chairman’s Notes

Report of the discussion
No consensus could be achieved at the end of the discussion between Set 1 and Set 2 of TPs but a majority of companies expressed preference for Set 1 of TPs as follows:
· 9 companies expressed preference for Set 1 (7 companies co-signed the Set 1 TPs (Nokia, Ericsson, CATT, ZTE, Samsung, LGE, Interdigital) and 2 additional companies expressed preference for Set 1 (DT and Intel).

· 4 companies expressed preference for Set 2 (2 companies signed the Set 2 TPs (Huawei, Vodafone) and 2 additional companies expressed preference for Set 2 (BT and CT).

Besides, some companies considered that tdoc R3-202334 was not well addressed but a majority of companies felt that this can be addressed in a second step. 
Besides, all companies (11 companies) think that an F1 CR is needed except one company.
As a result, the following is therefore proposed:
R3-202773 – agreed

R3-202771 – agreed

Issue 1: continue the discussions on potential additions to be made to the agreed TPs above to address R3-202334. To be continued.

Issue 2: continue the discussions on the need of an F1 CR. To be continued. 

3 Discussion

3.1 Organization of the discussion

The changes proposed in R3-202334 (allow the target NG-RAN node at handover to accept a call even if it cannot satisfy any of the requested/alternative QoS profiles) can be discussed/added independently of which set of CRs is agreed as baseline for RAN3. 
Question 1: is it ok to split the discussion in two:

· Discussion 1: agree a set of basic QoS TPs reflecting SA2 agreements.

· Discussion 2: discuss the potential addition to allow the target NG-RAN node at handover to accept a call even if it can satisfy none of the requested/alternative QoS profiles as it is proposed in R3-202334.
	Company
	Comment

	Nokia
	Yes, the changes proposed in R3-202334 can be added to any of (regardless of) the set of TPs which is selected as baseline for the stage 3.

	Ericsson
	For Rel-16 the focus is Discussion 1 and it should not be hindered by not agreeing on the proposals in Discussion 2. 

	Vodafone
	For Vehicular, and cellular in general, handover support is essential. Companies opposing support of handover should explain how they comply with R15 notification control at intRA gNB handover into a fully congested cell.

However, as shown by the Huawei/Vodafone discussion documents, the inclusion of ARP and QFI per Alternative QoS can alleviate handover issues – albeit in a manner that makes V2X complex to operate and maintain in a normal commercial situation.
The QoS parameters in the Nokia/Ericsson CRs cannot be taken as a baseline as their discussion document shows that they have a completely different view of the basic feature. The feature IS to have profiles that can have different ARP and QFI. Later addition of ARP/QFI to the Ericsson/Nokia CRs would then be opposed because “it does not fit their implementation” whereas R16 implementation should start based on the actual feature’s needs/stage 2.

	LGE
	Yes, let us progress first reflecting SA2 agreements. We have not much time left for closing this item, better to move on. 

	CATT
	Yes, let’s focus on the SA2 agreements now.

	HW
	Based on R3-202231, both discussions can be handled. For the first one, the principle from SA2 must be respected by RAN3. For the second discussion, the possible implementation way is mentioned, e.g., by considering lower ARP. 

	Deutsche Telekom
	Yes, if this is related only to the HO topic mentioned above, as the proposals in R3-202334 are related to use 8 entries in the AQP list (already covered by St3 TPs to this meeting) and to agreement on proposals R3-202232 to -234.

	BT
	Difficult to separate the two topics, the set of QoS CRs should consider the overall mobility aspects and not exclude any options as per Huawei discussion paper R3-202231

	Intel
	Yes, split the discussion into two

	China Telecom
	Agree with Huawei

	InterDigital
	Yes


Moderator’s summary:

There is a majority of companies which think that the topic can be split into two discussions. 
See proposal 1.

3.2 Discussion 1: set of CRs

Question 2: which set of NG, Xn TPs do you prefer for the basic TPs among the two following sets which have been provided at this meeting: companies which have not cosigned are also encouraged to indicate a preference.

Set1: R3-202183, R3-202202

Set 2: R3-202233, R3-202234

	Company
	Comment

	Nokia
	Set1.

	Ericsson
	Set1 is the most aligned with how the AQP shall be used in QoS notification control.

	Vodafone
	Set 2 as set 1 does not comply with stage 2, nor what the feature needs for commercial usefulness.

	LGE
	Set1.

	CATT
	Set1.

	HW
	Set 2 to align with SA2’s agreements.

	Deutsche Telekom
	Unfortunately, the text in TS 23.501 on AQPs does not avoid ambiguities, e.g. “An AQP represents a combination of QoS parameters to which the application traffic is able to adapt and has the same format as the QoS profile for that QoS Flow.” The QoS fulfillment is related to GFBR, PDB or PER of the QoS flow (i.e. the parameters which are typically adaptable to allow e.g. a graceful QoS degradation), but does the statement in italics mean that e.g. the 5QI and ARP value of the (main) QoS profile should be the same for all AQPs or are those values also changeable per AQP? If there is no consensus on the interpretation of TS 23.501, RAN3 should send a LS to SA2, as the solutions have to rely on unique interpretation.
To avoid a rather complex AQP handling, there is a preference of DT for Set 1, i.e., the AQPs vary against the (main) QoS profile just in GFBR, PDB, and/or PER.
Nevertheless, if St2 allows also different 5QI/ARP values, that approach should be incorporated (as in Set 2).

	Qualcomm
	Broadly we agree with DT: with current stage 2, it may be better to endorse stage 3 functionality that is not open to argument (which seems to be set 1, or a revised version of set 2); this could be changed in future.

	Samsung
	Set 1

	BT
	BT has a preference to Set 2, from a feature deployment point of view see some advantages in being able differentiate with 5QI/ARP values.

Support DT in sending a LS to clarify interpretation of SA2 specs if no consensus within RAN3

	Intel
	Set 1

	China Telecom
	We prefer Set2

	InterDigital
	Set 1


Moderator’s summary:

A majority of companies prefer Set1. See proposal 2.

Vodafone comments:

The number of companies is not clear cut. 

The background to the difference seems to be that the E/Nokia CRs discuss Alternative QoS PARAMETERS while the SA2 specification is about Alternative QoS PROFILEs. 
With Alt QoS Profiles, EXISTING GBR handling is maintained, i.e. the RAN either delivers the Guarantee or it does not. When it cannot deliver the guarantee, the RAN runs it admission control algorithm to see which (if any) of the AQPs can be admitted. For upgrading, the RAN can simply recheck the admission control algorithm when an event occurs (e.g. a UE is handed over into a different cell)
With Alternative QoS Parameters, the GBR behavior is not clear. (Offline) some proponents claim that admission control is not performed, however, it is not obvious how the gNB can behave when several parameters in the set are varied, e.g.
Requested QoS Profile: GBR = 1 Mbit/s , PER = 10-5, PDB =1 ms

Alternative Set 1     
GBR = 800 kbit/s, PER =10-5, PDB = 1ms
Alternative set 2
GBR = 1Mbit/s, PER = 10-4, PDB = 1ms

Alternative set 3
GBR = 800 kbit/s, PER =10-4, PDB = 3ms

Alternative set 4
GBR = 400 kbit/s, PER  = 10-6, PDB =2ms
Can proponents of the E/Nokia CRs should explain how they handle such a set of parameters?
Suggested Way Forward -> send LS to SA2 to establish what parameters can be varied
3.3 Discussion 1: F1 CR

Question 3: do you think an F1 CR is needed?

	Company
	Comment

	Nokia
	Yes.

	Ericsson
	Yes, otherwise how can the Gnb-CU know?

	LGE
	Yes. 

	CATT
	Yes.

	HW
	No.

	Deutsche Telekom
	Yes; otherwise no notification control is possible in a gNB split architecture.

	Qualcomm
	Yes

	Samsung
	Yes

	BT
	Yes

	Intel
	Yes

	China Telecom
	yes

	InterDigital
	Yes


Moderator’s summary:

All companies but one think that an F1 CR is needed. Huawei is requested to clarify why they think no F1 CR is needed. See proposal 4.
Vodafone: With R15 signalling, the CU can ask DU to perform admission control on each (Alternative) QoS Profile in preference order. More complex signaling could also be designed –> but non-incremental changes in AQP are most likely to occur at change of cell (= change of DU ?) and so may be unnecessary.
HW: In the historic discussion for F1, QoS parameters are sent to DU for information only. So we don’t see the strong point to provide the new set of AQP as well.
3.4 Discussion 2

Question 4: are you ok to go beyond SA2 agreement and allow the target NG-RAN node at handover to accept a call even if it cannot satisfy any of the requested/alternative QoS profiles as it is proposed in R3-202334?
	Company
	Comment

	Nokia
	No. Not yet convinced but agree to continue the discussion (should not block discussion 1).  

	Ericsson
	No, this is a separate discussion outside of NR V2X WID scope. 

As mentioned in R3-202231, some implementation option can eventually allow the target NG-RAN node to adapt its 
ehavior during handover.

	Vodafone
	Yes. This would align intERgNB mobility  with how R15 specifies intRAgNB mobility. 
It is RAN 3’s responsibility to convert discrete RAN nodes into a homogeneous “RAN” in which all mobility is performed in a manner that should not impact service. 

Hence in the intra RAN handover area, RAN 3 should have some leadership over SA2.

	LGE
	No. It can be further discussed. 

	CATT
	No. Could be further discussed.

	HW
	It has been discussed in SA2. We prefer to record the issue and provide possible way to solve this.

	Deutsche Telekom
	No. There must be a very good reason to step away from current HO/admission control handling. AQPs are introduced to get better  flexibility w.r.t. QoS fulfillment that may also allow to fulfill at least the lowest AQP level criteria (see answer to question 3.5).

	Qualcomm
	No, but fine to keep discussion open, or look for alternatives. However time is running short both here and in SA2.

	Samsung
	No, but it could be further discussed separated from Discussion 1.

	BT
	No, not clear if further standardization is required and could be solved by implementation options as per R3-202231, could be further discussed.

	Intel
	No, but open for further discussion

	China Telecom
	No, also fine to keep discussion open

	InterDigital
	No, but open for further discussion


Moderator’s summary:

Many companies are against the changes proposed in tdoc R3-202334. They are not agreed.
Vodafone: I’m still looking for a good explanation as to why RAN 3 want intER gNB handover to work differently to intRA gNB handover. Especially as it’s RAN 3’s role to make the RAN homogeneous and hide the consequences of intra-RAT mobility from the UE’s services.
3.5 How to handle the situation when the target node cannot fulfil even the lowest alternative QoS profile

Question 5: how to handle the situation when the target node cannot fulfil even the lowest alternative QoS profile?
	Company
	Comment

	Nokia
	  It is not clear if this question refers to the incoming handover situation. If it is the case, SA2 has decided that the target NG-RAN node will not accept the call if it cannot match at least the lowest alternative QoS profile. 

We don’t see this SA2 decision as an issue as admission control is implementation dependent in the target NG-RAN node with suitable flexibility. 

	Ericsson
	This is a st3 aspect: when the NG-RAN operates below QoS profile requirements and cannot find an AQP matching its current performance level, it sends “QoS not fulfilled” (as in R-15). This is a clear indication that even the lowest AQP cannot be fulfilled. 

	Vodafone
	This needs to avoid the HPLMN/AF continuously retrying (following the RAN’s breach of the GBR SLA).

This is not at all stage 3 – the results have system wide impact.

	LGE
	Based on the current agreement of SA2, the target should not accept the corresponding service. 

	CATT
	The target RAN node should not accept the service if the the target NG-RAN node cannot match even the lowest alternative QoS profile.

	HW
	Whether it is possible that the Allocation Retention Priority (ARP) can be used to fulfil the requirement or not. For example, if the operator sets the ARP of the lowest priority AQP to a higher priority level (i.e., to a lower value), then the QoS Flow to be handed over into a cell without remaining resources can trigger the admission control to release – or better to downgrade (by changing to one of their AQPs) – any other ongoing QoS Flows to free up resources for the QoS Flow to be handed over. 

	Deutsche Telekom
	The scheduler/resource management in the target node should have in principle the possibility to downgrade other already existing GBR QoS flows with AQPs to allow another flow with lowest AQP to be handed over (at least in case of lower or same ARP value). But this fair resource sharing is up to implementation (see also HW’s input in R3-202231).

	Qualcomm
	Agree with DT and others: primary tool is to use flexibility of QoS management to achieve at least lowest AQP on handover – based on implementation. 

	Samsung
	In our understanding, the target node should not admit the QoS flow.

	BT
	I assume this would be handle by the target node admission control/ scheduler would first look to downgrade other flows to a lower AQP and only if there were insufficient resources to support the new flow then ARP would be used to determine which flow(s) to release.

Being able differentiate with 5QI/ARP values per AQP would provide the operator with more options how to handle the incoming flow

	Intel
	Based on SA2 is to release the GBR, but we are fine to continue the discussion

	InterDigital
	Agree with Nokia


Moderator’s summary:

A majority of companies think that the situation can be adequately handled implementation dependent in the target NG-RAN node.

Vodafone: If the ARP values are the same across all of the UE’s flow’s Alternative QoS Profiles, then no company has provided any indication of how a RAN implementation can handle this when there are only about 7 ARP priority levels allowed for typical machine roamers and smartphones with multiple QoS flows (clause 5.7.2.2 of TS 23.501).
3.6 Should the CN be able to distinguish between an NG-RAN node that cannot deliver the least preferred alternative QoS profile and an NG-RAN node which doesn’t support alternative QoS functionality

Question 6: should the CN be able to distinguish between an NG-RAN node that cannot deliver the least preferred alternative QoS profile and an NG-RAN node which doesn’t support alternative QoS functionality?

	Company
	Comment

	Nokia
	The CN is aware whether the NG-RAN node supports alternative QoS profile or not through the reported signaling.

	Ericsson
	As referenced in the SA2 LS, AQPs are optional. NG-RAN only has a single QoS profile, which is NOT changed, even with the existence of AQPs, i.e. it is the QoS profile that provides radio requirements and not the AQPs.

	Vodafone
	Yes –the AF may need to react in completely different way (e.g. QoS modify with R15 RAN; wait for upgrade with R16-Alt QoS RAN)

	LGE
	Generally we don’t specify on whether a node supports the new Rel-16 feature or not. 

	CATT
	Share the view with LGE，such kind of capability could be configured to CN via OAM maybe, we do not need to define and exchange the feature support or relative capability for a new feature.

	HW
	There is some ongoing discussion in SA2 with the indication. RAN3 should keep it open.

	Deutsche Telekom
	Agree with VF that the behavior of AF would be different, but with Rel-16 it is expected that information about at least one fulfilled AQP would be provided by the gNB before the mentioned worst case will happen. This is again dependent on selected AQP parameter settings.

Therefore, dedicated capability information does not seem to be required.

	Qualcomm
	This seems to relate to the issue of whether the CN can differentiate (and take different actions) between notification 
ignaling from a node that does not support AQP and a node that does but cannot fulfil any AQP (and in both cases no index is sent). This depends on the answer to 3.5. In principle and if needed, the AMF can learn this from upstream 
ignaling, another option is to use criticality (if possible) in downstream 
ignaling.

	Intel
	Let SA2 decide

	InterDigital
	Agree with Ericsson


Moderator’s summary:

A majority of companies think that dedicated capability information is not required.
Vodafone: The responses seem to show a misunderstanding of the system. The AQP/notification signaling is Session Management signalling that is sent transparently between RAN and Session Management Function (without the AMF modifying it). It is not plausible or feasible to do per-cell configuration of whether a RAN feature is supported on the SMF in a distant Home PLMN. 
3.7 Frequency of NG-RAN node reports

Question 7: any comment on the frequency of NG-RAN node reports?
	Company
	Comment

	Nokia 
	RAN3 has already fed back to SA2 to limit the frequency of reports. This has been taken into account by SA2 with the quantization of reports (4 to 8 AQPs) and the time hysteresis. Please refer to SA2 CR.

	Ericsson
	The discussion on limiting the frequency of signaling was already discussed in Rel-15. That solution was moved to Rel-16 with the introduction of AQPs.

5.7.2.4.1b            Notification control with Alternative QoS Profiles
NOTE 2:  In order to avoid a too frequent signalling to the SMF, it is assumed that NG-RAN implementation can apply hysteresis (e.g., via a configurable time interval) before notifying the SMF that the currently fulfilled values match the QoS Profile or a different Alternative QoS Profile of higher priority. It is also assumed that the PCF has ensured that the QoS values within the different Alternative QoS Profile(s) are not too close to each other.


	Vodafone
	8 Alt QoS levels is OK. RAN can implement time hysteresis.

Fundamental signaling reduction need is to avoid HPLMN retrying after release /reject following RAN breaking the SLA.

	LGE
	With the current note as mentioned by Ericsson, it  is clear.

	CATT
	Agree with Ericsson and LGE, we could have a note that this could be left to implementation of NG-RAN.

	HW
	No need to specify anything in RAN3’s spec about the frequency of reporting.

	Deutsche Telekom
	There is certainly a trade-off between the size of the AQP list, the selected QoS parameter levels, and the variability of the UE environment (speed, path loss, etc.). As stated in TS 23.501, the gNB should use hysteresis for CN notifications, but this is implementation dependent.

	Qualcomm
	Agree nothing is needed in RAN3.

	Samsung
	Agree with Ericsson’s comment.

	Intel
	Agree with Ericsson’s comment

	InterDigital
	Agree with Ericsson’s comment


Moderator’s summary:

A majority of companies think that this is clear from existing SA2 text and nothing needed.

3.8 Response tdoc R3-202459

Question 8: any comments on the response tdoc R3-202459?
	Company
	Comment

	Nokia 
	 SA2 CR says that alternative QoS parameters should remain a combination of parameters to which the application traffic is able to adapt. In the following paragraph these parameters are clearly identified and limited to GBR, PDB, PER. It was RAN3 desire to limit the parameters involved in order to make this feature manageable in RAN implementations. 

We should keep this agreement and not extend to any other extra parameter of the 5QI.

	Ericsson
	Agree with Nokia. There is only one QoS profile that is monitored, so one 5QI in total.
Considering that 6 companies (Nokia, Ericsson, CATT, ZTE, LG, Samsung) agree with the set1 of TPs, and the number of compromises made previously, it is only fair and reasonable to move on.

	Vodafone
	The RAN 3 CRs need to align with stage 2 that says the Alt QoS has same format as a QoS profile.

	CATT
	Agree with Nok and Ericsson. We do not see it’s necessary for Alt QoS to have same format as a QoS profile.

	HW
	Agree with VDF. SA2 spec already defines the parameters of AQP. It should be not reverted.

	Deutsche Telekom 
	See our feedback in the table to “3.2 Discussion 1: set of CRs”.

	China Telecom
	Agree with VDF

	InterDigital
	Agree with Nokia


Moderator’s summary:

The position of companies are the same as for question 2.

4 Conclusion, Recommendations

The following is proposed:

Proposal 1: split the discussion in two parts as per question 1.

Proposal 2: For discussion 1, agree the NGAP TP R3-202773 and XnAP TP R3-202771 (set 1).

Proposal 3: For discussion 2, continue the discussion at next RAN3 on additions to be made to the baseline Set1 agreed in proposal 2. 

Proposal 4: Continue the discussion on the F1 CR.
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