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1
Introduction

CB: # 1_UnmappedDLQoS

- A gNB-CU-UP may, if supported by means of implementation, deliver unmapped DL packets via another existing DRB which has an existing QoS flow mapping? A gNB-CU-UP shall not deliver unmapped DL packets via a DRB that has no QoS flow mapping configured (i.e. no DL default DRB concept)? Nok

- A gNB could deliver the DL packets of unmapped QoS flow via any configured DRB of the PDU session before the new QFI to DRB mapping is configured for the QoS flow? Stage2 update? CATT

- Agree option 1-4? E///

- The CU-CP decides how the DL QoS flow packets before the QFI to DRB mapping configuration are delivered? Down select the above two alternatives: explicitly indication or implicit way by the default DRB configuration? HW

- Capture agreements and provide CRs if agreeable

(Nok - moderator)

Summary of offline disc (R3-220988)
##

It is proposed to have the deadline for discussions as follows

· First round of discussion deadline set to:  20/Jan (Thu) 11:59:59 UTC.
· Second round of discussion deadline set to: 24/Jan (Mon) 11:59:58 UTC 
2
For the Chair’s Notes

Proposals for agreement

RAN3 agree that upon reception of unmapped DL data, the gNB-CU-UP behaves as per Option 1-4: “It is up to the gNB-CU-UP’s implementation whether and which one DRB (either the dedicated DRB or default DRB) can be temporarily used to deliver the packet before receiving the gNB-CU-CP’s reconfiguration. The gNB-CU-CP should reconfigure gNB-CU-UP when receiving the notification message.”

No pre-configuration by the gNB-CU-CP to the gNB-CU-UP over E1AP is needed to achieve the behavior in Option 1-4.

No new IEs are needed over E1AP to achieve the behavior in Option 1-4.

R3-220669 Revised in R3-221253 (CR rev. no.: 1) to clarify via procedural text the behavior of Option 1-4.

3
Discussion

Moderator proposes to firstly discuss the general behavior in the first round of discussion, and in the second round of discussion look into possible changes required in Stage 3 (E1AP) and Stage 2 (38.300) specifications.

First round of discussion (deadline:  20/Jan (Thu) 11:59:59 UTC)
RAN2 in their LS-in reply [1] indicated the following

· gNB implementation allows delivery of DL packets to UE via any configured DRB of the PDU session ‎ before the new QFI to DRB mapping is configured for the QoS flow. ‎
· Note that from RAN2 perspective, the concept of ‘default DRB’ is limited to uplink.

Similarly, from the submitted RAN3 contributions there are the following proposals in case for disaggregated gNB architecture, when a gNB-CU-UP receives DL data for an unknown QoS flow:

· [2][5][3] the gNB-CU-UP may transmit the DL data via any configured DRB with an existing QoS flow mapping

· [5][6] consider that if a gNB has configured “default bearer” for UL data, that this also constitutes a configured DRB that could be utilized in DL direction, despite “default DRB” concept being limited to UL data in 3GPP specifications

· [6] the gNB-CU-UP may transmit the DL data via the default bearer (if configured) and not via other already configured DRBs, and only if there is a prior configuration from the gNB-CU-CP over E1AP to indicate the gNB-CU-UP to follow this behavior. Such configuration could be explicit or implicit.

· [3] proposes to clarify in Stage 2 (TS 38.300) that gNB may transmit DL to the UE prior to triggering a reconfiguration. 

Q1: Does establishment of a “default bearer” for UPLINK data also allows the same concept to be used for DOWNLINK, despite this not being defined in 3GPP specifications?

	Company
	Comment

	Nokia
	We acknowledge the fact that such behaviour at the gNB has not yet been defined in the 3GPP specifications.

However, it is reasonable to expect that an implementation handling the “default bearer” for Uplink direction, may also be able to be made applicable for the Downlink direction.

	Huawei
	We also agree that the “default DRB” can be used for the DL direction. 

And when further looking at the TS 38.463, the Default DRB IE is included in the SDAP Configuration. And there is no DRB direction like information to indicate the UL or DL per DRB (note that in TS 38.331, this is specified in the RLC-config). This means the default DRB can also be used for DL data transmission. 



	CATT
	We think it should be allowed for the gNB to use the default bear to transmit unmapped DL flow although it is the introduction of default bear is for UL.

	Intel Corporation
	From specification point of view, we think there is no such restriction of using "UL default bearer" not for DL direction. 

	Ericsson
	At Bearer Context establishment, at least 1 DRB will be established for a PDU Session. If this is the only established bearer, it can be considered as the “default DRB”, even if the Default DRB IE is set to “false” in SDAP configuration. Therefore, the concept of “default DRB” may be a bit different compare to RAN2 and UE concepts. However, this “default DRB” can also be used for DL transmission. 

	Radisys
	Default DRB can be used for DL too.

	ZTE
	We are fine to introduce ‘Default DRB’  for DL. But more clarification is needed about how it can be used.

	Samsung
	In standard, “default DRB” is for UL. 

But we think it should be allowed for the gNB to use the default bear to transmit unmapped DL flow in implementation.


Moderator summary: All companies agree that the default DRB can be utilized also for DL data transmission. Additionally, one company highlights that a PDU session will always have at least once established bearer, which could be in practice considered as being the default one even if Default DRB IE was set to “false” in SDAP configuration. 

The moderator proposes to agree that the default bearer can also be utilized for DL data.

Q2: Upon reception of DL data for an unmapped QoS flow, should the gNB-CU-UP based on implementation be allowed to transmit the data over any configured DRB (including the default bearer) as described in Option 1-4 defined in prior RAN3#113-e discussions (R3-214155)? 

· “Option 1-4: It is up to the gNB-CU-UP’s implementation whether and which one DRB (either the dedicated DRB or default DRB) can be temporarily used to deliver the packet before receiving the gNB-CU-CP’s reconfiguration. The gNB-CU-CP should reconfigure gNB-CU-UP when receiving the notification message.”
	Company
	Comment

	Nokia
	Agree with behaviour for Option 1-4. 

Similarly, if supported by the gNB-CU-UP, it is preferable for the data to be delivered to the UE as quickly as possible regardless of whether it is via a “default bearer” or an existing “dedicated” one and avoid unnecessary packet delay.

	Huawei
	Not OK. 

The key difference between the split case and the non-split case is that: 

The gNB-CU-UP is not aware of the QoS flow parameters/TSC assistance information of the unmapped QoS flow, while the NG-RAN node can know that. 

So the NG-RAN node can decide how to delivery of DL packets to UE via any configured DRB before the new QFI to DRB mapping is configured for the QoS flow. While the gNB-CU-UP can not, even if based on its own implementation. 

Then if happens, this may lead to the following issues (as indicated in R3-220666)

· It may arbitrarily transfer the DL QoS flow over a high-priority bearer, which has detrimental impacts the other QoS flows performance. 

· The DL QoS flow remapping may happen frequently if the CU-CP decides the new arrival QoS flow should be mapped to another DRB. 

Then final safest way for the gNB-CU-UP’s implementation is always holding on the DL packets till reconfiguration from the gNB-CU-CP. 



	CATT
	Our original view is that option 1-4 is feasible.

With the statement from HW, it seems safer to let CU-CP make the decision. However, it may delay the data transmission. We are open on further discussion. 

	Intel Corporation
	Agree with Nokia. From our understanding, the option 1-4 is the desired behavior that meets the RAN2 design principle of QoS handling - for DL, the UE doesn’t care.  

	Ericsson
	Yes. This is basically what RAN2 is saying in their response:

gNB implementation allows delivery of DL packets to UE via any configured DRB of the PDU session ‎ before the new QFI to DRB mapping is configured for the QoS flow
Of course, if a gNB-CU-CP wants to avoid the “issues” described by Huawei, it can always configure all the QoS Flow to DRB mapping at setup.

BTW, if we keep the specs as it is, there is nothing stating that a gNB-CU-UP implementation cannot keep the data in the buffer until it receives the new mapping from the gNB-CU-CP.

	Radisys
	Based on HW inputs, this needs to be discussed further.

	ZTE
	Option 1-4 is okay. That aligns with RAN2’s understanding.

	Samsung
	Yes, agree with behavior for Option 1-4. 


Moderator summary: There is a preference to allow the gNB-CU-UP to utilize a dedicated or default DRB for DL data transmission as it aligns with the response from RAN2. However, some companies concern that a dedicated DRB should not be utilized without explicit QoS flow mapping from the gNB-CU-CP.

The moderator proposes to discuss this further in second phase.
Q3: Paper in [6] raises concern that transfer of data via any already configured DRB other than the default bearer may result in transfer of lower priority data over a high priority DRB, as well as possible increase in QoS flow to DRB re-configurations. Thus, 

· (a) Should the gNB-CU-UP behaviour be restricted to DL transfer only via the default bearer (if configured)?

· (b) In case of no default bearer configured, should the gNB-CU-UP be restricted to NOT transfer the incoming DL packets until the gNB-CU-CP configures a corresponding QoS flow to DRB mapping for the unmapped flow?

	Company
	Comment

	Nokia
	(a) No. 

(b) No.

If supported by the gNB-CU-UP, it is preferable for the data to be delivered to the UE as quickly as possible regardless of whether it is via a “default bearer” or an existing “dedicated” one and avoid unnecessary packet delay.

	Huawei
	(a) Yes. 

(b) Yes. 

Note that in case the gNB-CU-CP intends to fast transmit the DL packets of the QoS flow (based on the QoS flow parameters), it can indicates the QoS flow to DRB mapping to the gNB-CU-CP, instead. 

	CATT
	It  seems reasonable for CP/UP separation scenario.

	Intel Corporation
	Both (a) and (b) are not essential, but we are open for such optional ("if configured") standardized restrictions if consensus is reached.  

	Ericsson
	(a) No. This would limit possible implementation, also highlighted by RAN2 response:

gNB implementation allows delivery of DL packets to UE via any configured DRB of the PDU session ‎ before the new QFI to DRB mapping is configured for the QoS flow
(b) No. There will always be a “default bearer”, or at least one bearer the CU-UP can use. See comments to Q1

	Radisys
	Agree with E/// comments that there will always be one bearer. And if default is not set for that bearer, that single bearer can be considered as default bearer. Hence transmission of DL packet can happen via the default bearer rather than buffering the packet. For multi bearer, it needs to be discussed further.

Also agree with HW that decision should be at the gNB-CU-CP for QoS flow mapping and gNB-CU-UP cannot decide autonomously. 



	ZTE
	Agree with E///.

If the default bearer is defined in DL, there should always  a default bearer for DL data transmission. And we don’t think the decision should be made by CU-CP.

	Samsung
	No for a) and b).

This is not inline with RAN2. Also the data transmission is temporary, this will not bring critical problems. 


Moderator summary: There is preference for not pursuing the restrictions described in (a) and (b). However, companies also show willingness to discuss this further.

The moderator proposes to discuss this further in second phase.
Q4: Any additional concerns regarding the general behaviour under discussion?

	Company
	Comment

	
	


Second round of discussion (deadline:  24/Jan (Mon) 11:59:59 UTC)
Q5: Should the gNB-CU-UP behaviour be restricted to DL transfer only via the default bearer (i.e. Default DRB IE = “true”)?

	Company
	Comment

	Nokia
	No. 

RAN2 already indicated in their LS that the gNB can transmit data prior to the QoS to DRB mapping via any configured bearer. 

Likewise, if a gNB implementation wishes to avoid DL data transfer via a dedicated bearer, this can be achieved in multiple ways

(a) gNB-CU-CP always setting providing the QoS flow to DRB mapping when a Bearer Context. The gNB-CU-CP under all circumstances is already aware of all QFIs that are expected in DL, which is information signalled beforehand by the AMF. 

(b) Further, transmission over any configured DRB is understood to be an optional capability. Hence, a gNB-CU-UP could implement the behaviour to have the unmapped DL data to be buffered until a remapping is indicated by the gNB-CU-CP.

	Huawei
	We think the key issue here is which node (gNB-CU-CP or gNB-CU-UP) decides how the unmapped DL QoS flows are delivered. On this aspect, we may prefer that the gNB-CU-CP makes decision (the same as the configured the DRB mapping). If this is decided by the CU-UP itself (without full QoS flow parameters), then the issues above are already mentioned. 

Then if the group finally agrees the gNB-CU-UP’s solution, then we have to trust the CU-UP’s “good” implementation. 

	Samsung
	Agree with Nokia.

	Ericsson
	No. Agree with Nokia that this is not aligned with RAN2 response -> via any configured DRB of the PDU session.

To Huawei: If the mapping really needs to be done by the gNB-CU-CP, the gNB-CU-CP can always do it at Bearer Context Setup.

	ZTE
	No.

	NEC
	No.

Agree with Nokia point a). 

In fact, in case there is no mapped DRB, it is still up to the implementation how to do.


Moderator summary: There is preference NOT to restrict the transfer of unmapped DL QoS flows at the gNB-CU-UP to just the default bearer. Moderator proposes to agree on this behaviour (which is consistent with Option 1-4 description).

Q6: Should the gNB-CU-UP be restricted to NOT transfer incoming unmapped DL packets until the gNB-CU-CP configures a corresponding QoS flow to DRB mapping for the unmapped flow?

	Company
	Comment

	Nokia
	No.

No such restriction was requested by RAN2. Likewise, based on implementation a gNB-CU-UP could be made to operate in that way without any changes to the E1 specification.

	Huawei
	See our comments to Q5 above. 



	Samsung
	No.  Let’s keep consistent between RAN2 and RAN3.

	Ericsson
	No. It is up to implementation, as clarified by RAN2.

	ZTE
	No.


Moderator summary: There is preference that it is left to gNB-CU-UP implementation whether (a) a gNB-CU-UP buffers unmapped DL packets until a gNB-CU-CP configures QoS flow to DRB mapping, or (b) a gNB-CU-UP transmits the unmapped DL packets via a configured bearer (default or dedicated) until a new QoS flow to DRB mapping is received from the gNB-CU-CP. The moderator proposes to agree on this behaviour (which is consistent with Option 1-4 description).

Q7: In order to support transmission of unmapped DL data, what Stage 3 changes are needed?

	Company
	Comment

	Nokia
	In our view, the gNB-CU-UP can already support this functionality without any new signalling. However, a small clarification in procedural text could be introduced to indicate that the gNB-CU-UP may, if supported, transmit the unmapped DL data via any configured DRB.

	Huawei
	Yes. 

If the group decides to rely on the gNB-CU-UP’s own implementation, then we agree with Nokia that small clarification is needed. At last we can let the CU-UP hold those unmapped flows. 

We may suggest with the following note. 

“If the PDU Session To Notify List IE is included in the DL DATA NOTIFICATION message, the gNB-CU-CP shall, if supported, either map the flow(s) included in PDU Session To Notify List IE to the existing DRB or establish a new DRB for the flow(s).

NOTE: 
For DL packets including a QFI value in the NG-U header not configured by the QoS Flows Information To Be Setup IE or the Flow Mapping Information IE, the gNB-CU-UP may hold their deliveries or deliver them via DRBs established in the gNB-CU-UP for the RRC connected UE.”

	Samsung
	We are open to discuss proper clarification in stage 3.

	CATT
	If we decides to depends on gNB-CU-UP implementation,clarification is still beneficial. 

	Ericsson
	Not sure. This clarification looks more “stage-2-ish” to me. But I’m open to proposal. Ok to have a try for stage-3

	ZTE
	Agree with Ericsson. It’s maybe more like a thing of stage 2. But let’s try.

	NEC
	If allow implementation to do, then one is not to add any more clarification because if we add this, then there may be other possible implementation ways, which may be endless.


Moderator summary: There is preference to have a clarification in Stage 3 regarding the gNB-CU-UP behaviour, which needs to be worked upon. The moderator proposes to derive the Stage 3 clarification within this RAN3 meeting.

Q8: Are the changes proposed in [4] to clarify in Stage 2 (TS 38.300) that gNB may transmit DL to the UE prior to triggering a reconfiguration needed?.
	Company
	Comment

	Nokia
	Changes proposed for section A.3 are acceptable.

However, changes proposed for section A.2 are not needed, as the text and figure already indicate that the data can be transmitted over an existing DRB.

	Huawei
	We are fine with the changes in A.3.

It is better to have a Note, instead of the procedure texts?  

	Samsung
	Agree with Nokia.

If the gNB decides to send the new QoS flow over an existing DRB, it can decide to configure a new DRB later (normal reconfiguration procedure). This is covered. No need to mix with the new DRB case.

	CATT
	Ok.With the comments received,we are fine to only change A.3

	Ericsson
	No. I would be fine with some clarification. But this Annex is from RAN2, and therefore should be changed by RAN2

	ZTE
	Agree with Moderator’s summary.

	NEC
	If allow implementation to do, then prefer not to any clarification because if we add this, then there may other possible implementation ways, which may be endless.


Moderator summary: There are mixed opinions regarding the changes proposed to TS 38.300, which is a specification under RAN2 control. The moderator proposes to note these changes for now.

4
Conclusions

Overall behaviour:

The preferences expressed by the group are consistent with the description of Option 1-4. Thus, it is proposed to:

RAN3 agree that upon reception of unmapped DL data, the gNB-CU-UP behaves as per Option 1-4: “It is up to the gNB-CU-UP’s implementation whether and which one DRB (either the dedicated DRB or default DRB) can be temporarily used to deliver the packet before receiving the gNB-CU-CP’s reconfiguration. The gNB-CU-CP should reconfigure gNB-CU-UP when receiving the notification message.”

No pre-configuration by the gNB-CU-CP to the gNB-CU-UP over E1AP is needed to achieve the behavior in Option 1-4.

Stage 3 changes:

The preference of the group is to have a clarification in procedural text regarding the behaviour at gNB-CU-UP, which still needs to be worked upon.

No new IEs are needed over E1AP to achieve the behavior in Option 1-4.

R3-220669 Revised in R3-221253 (CR rev. no.: 1) to clarify via procedural text the behavior of Option 1-4.

Stage 2 changes:

No consensus on introducing Stage 2 changes to TS 38.300 for now.
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