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1. Introduction
This document aims to facilitate the discussion on open issues related to RLC CR for XR enhancements, as per the following e-mail discussion:

· [POST123bis][027][XR] 38.322 Running CR (Vivo)

Scope: 

- Review running CR

- Identify open issues 

- Get inputs for subset of open issues (focus on more detailed open issues that would help with CR finalisation). 


Deadline: long

The comments on the changes implemented in the updated RLC CR can be provided by the companies directly in the CR using comments. In this document, companies are requested to provide their input for some of the open issues, mainly related to detailed stage-3 aspects. 
2. Contact information

Please provide your contact information in the below table:
	Company
	Name and email address

	vivo
	Chenli (chenli5g@vivo.com)

	Ericsson
	Richard (Richard.tano@ericsson.com)

	Xiaomi
	Liyanhua1@xiaomi.com

	Futurewei
	Yunsong Yang (yyang1@futurewei.com)

	Huawei, HiSilicon
	Li Qiang (qiangli3@huawei.com)

	LG Electronics
	SeungJune Yi (seungjune.yi@lge.com)

	Samsung
	Weiping Sun (wp.son@samsung.com)

	Intel
	Marta Martinez Tarradell (marta.m.tarradell@intel.com)

	Apple
	Ping-Heng Wallace Kuo (pingheng_kuo@apple.com)

	
	

	
	

	
	

	
	


3. Input for the RLC open issues
3.1. How to determine delay critical data in RLC
Delay critical RLC SDU/PDU set is determined based on the remaining PDCP discardTimer value is less than a threshold. But discardTimer is running in PDCP layer, how to determine this delay critical data in RLC should be dteremined. 
One option is similar as legacy (e.g. When indicated from upper layer (e.g. PDCP) to discard a particular RLC SDU), i.e. based on the indication from PDCP layer. 
The corresponding TP is as below:
	Delay-critical RLC SDU: the RLC SDU for which the remaining discardTimer value is less than a [threshold] , according to the indication from upper layer (e.g. PDCP).


Another option is left to UE implementation to have such cross layer indication.

Discussion point 1) Companies are invited to provide your views on how to determine delay critical data in RLC.
· Option 1: based on the indication from PDCP layer.
· Option 2: up to UE implementation.
· Option 3: others, please specify
	Company’s name
	Option(s)
	Comments, if any

	Ericsson
	1
	Reasonable to mimic legacy procedure with PDCP indication.

	Xiaomi
	1
	Simiar as legacy way in discarding in current spec:
When the discardTimer expires for a PDCP SDU, or the successful delivery of a PDCP SDU is confirmed by PDCP status report or LWA status report, the UE shall discard the PDCP SDU along with the corresponding PDCP PDU. If the corresponding PDCP PDU has already been submitted to lower layers, the discard is indicated to lower layers.


	Futurewei
	1
	Further more, we think delay-critical data should be determined by the PDCP entity and indicated to the RLC entity. Therefore, as far as RLC is concerned, the  definition of Delay-critical RLC SDU should be as simple as the following:

Delay-critical RLC SDU: the RLC SDU indicated by the associated PDCP entity as being delay-critical data, as defined in TS 38.323 [4]. 
This helps to simplify the RLC spec (by putting the burden on the PDCP spec), considering a shortened timer value for discarding may be used on PDUs with a PSI value of less importance under network congestion. 

	Huawei, HiSilicon
	1
	Should follow up the this way for cross-layer interaction, simply specify that UE determine the delay critical data based on the indication from PDCP, but no need to specify details. 

	LGE
	1
	RLC does not need to know the remaining time of PDCP discardTimer. RLC considers the RLC SDU as the delay-critical RLC SDU when the PDCP indicates it.

	Samsung
	2
	It is clear that discardTimer is managed per PDCP SDU, and hence, it is more likely to be accessible at PDCP layer. While, there could be more than one solutions on how RLC can be aware of the remaining discardTimer value of a certain UL data in RLC layer. It is not desirable to impose certain restrictions on the interactions between RLC and PDCP internally, in order to embrace various options for different UE implementations.

	Intel
	1
	Share same view as Ericsson

	Apple
	1
	

	vivo
	1
	Follow the legacy. 


Summary:

9 companies provide their views on determine delay critical data in RLC. 
· 8 companies agree it could be based on the indication from PDCP layer, which is similar as legacy. And 2 of them mentioned that the change in RLC should be simplified or not specify the details in RLC.

· 1 company thinks it is not desirable to impose certain restrictions on the interactions between RLC and PDCP internally, in order to embrace various options for different UE implementations.
Based on the inputs, rapporteur suggests to follow the clear majority. 
Proposal 1: [To agree] Delay-critical data in RLC is determined by the indication from PDCP layer. 
3.2. How to handle the case with discardTimer expires
Delay critical RLC SDU/PDU set is determined based on the remaining PDCP discardTimer value is less than a threshold. Rapporteur thinks the data with discardTimer expired [indicated by PDCP] is also included in the case that discardTimer value is less than a threshold, as the current remaining discardTimer is zero. Regarding whether need to capture (if needed, how to capture) this case explicitly, rapporteur would like to check companies’ views. 
The possible TP is as below (if needed):

	Delay-critical RLC SDU: the RLC SDU for which the remaining discardTimer value is less than a [threshold] (including discardTimer expires), [according to the indication from upper layer (e.g. PDCP)].


Discussion point 2) Companies are invited to provide your views on whether agree the data with discardTimer expired [indicated by PDCP] is also included in the case that discardTimer value is less than a threshold.
· Yes
· No
	Company’s name
	Yes/No
	Comments, if any

	Ericsson
	Yes
	But clearly only data that will be transmitted (not discarded) should be included since that is the data that will use grant resources.

	Xiaomi
	No
	It is for data volum calculation?
[Rapp]: Yes, for data volum calculation. 
Then No. in Current spec, the discarded packets in PDCP will not be count into BSR reporting.
[Rapp]: This is the calculation in RLC. 

	Futurewei
	· 
	Agree that discarded SDUs should not be counted for the data colume to be reported.
[Rapp]: This is for the RLC SDU which has not been discarded but with discardTimer expired. 

	Huawei, HiSilicon
	Yes
	This is a case that some SDUs are still stored in RLC buffer but the corresponding SDUs in PDCP have already be discarded. Those packets will occupy the UL grant, so should also be considered as delay critical data volume.
[Huawei, HiSilicon][Move from below]: We also need to consider how to deal with Control PDU 

	LGE
	Yes
	Agree with Huawei. In addition, RLC Control PDU shall also be considered in delay critical data volume.

	Samsung
	No
	The UL data with discardTimer expired is discarded by PDCP/RLC, and hence, should not be considered in DSR triggering/reporting. That is, the UL data with discardTimer expired should be excluded from the case that remaining discardTimer value is less than a threshold.

	Intel
	See response
	It seems unclear in which case this discussion point 2) applies. From companies’ responses, it seems there are two possible understanding of the target scenario (as this does not seem fully clear from the discussion point):

· If the scenario is related to the DSR, we share the view explained by others that this should be considered, i.e. Yes.

· If the scenario is related to the expiry of the discardTimer, we share the view explained by others that this should not be considered, i.e. No

[Rapp]: This is for the RLC SDU which has not been discarded but with discardTimer expired. The discussion point is whether these RLC SDU should be calculated into data volume. 

	Apple
	Comments
	Same comments as Intel

[Rapp]: See above.

	vivo
	Yes
	Agree with Huawei. The discussion point is for the case: for the SDUs in RLC, but the corresponding PDCP discardTimer expires, and the PDCP SDU has been discarded. 


Discussion point 3) If Yes, companies are invited to provide your views on whether need to capture this case explicitly
· Yes, and where agree the above TP
· No
	Company’s name
	Yes/No
	Comments, if any

	Ericsson
	Yes
	Clarify that it is only data that will not be discarded (RLC data that has not started transmission).

	Xiaomi
	Yes
	We need to caputure in PDCP that when the remaining discardTimer value is less than a threshold for a PDCP SDU and the corresponding PDCP Data PDU has already been submitted to lower layers, the indication is delivered from PDCP to RLC.
For RLC, we need to capure that for the purpose of MAC delay status reporting, when get indicated from upper layer (e.g. PDCP) that a particular RLC SDU whose remaining discardTimer value is less than a [threshold], the transmitting RLC entity shall consider the corresponending packets as delay-critical RLC data volume.


	Futurewei
	· 
	We think the further-revised definition, as below, is sufficient:

Delay-critical RLC SDU: the RLC SDU indicated by the associated PDCP entity as being delay-critical data, as defined in TS 38.323 [4], but not discarded yet. 

	Huawei, HiSilicon
	Yes
	Agree with Ericsson, should clarify that only for those data that will not be discarded according to clause 5.4 of 322

	LGE
	Comment
	We think following definition is sufficient.
Delay-critical RLC SDU: the RLC SDU for which delay-critical indication is provided by PDCP and not discarded by RLC.

	Samsung
	No
	There is no need to capture it as a separate case. Note that legacy PDCP/RLC specifications do not specify it as a separate case in data volume calculation.

	vivo
	Yes
	Agree with Ericsson and Futurewei. 


Summary:

9 companies provide their views on how to handle the case with discardTimer expires for RLC data volume calculation. 
· 4[or 6?] companies agree the data stored in RLC but with discardTimer expired should also be included in the data volume calculation for DSR in RLC. One company among them thinks we should clarify clearly only data that will be transmitted (not discarded). Rapporteur thinks this clarification is reasonable. 
· 3 [or 5?] companies think UL data with discardTimer expired is discarded by PDCP/RLC, and hence, should not be considered in DSR triggering/reporting. Rapporteur thinks there is still case that RLC SDU(s) with discardTimer expired but not discarded. 
Regarding whether to capture this case explicitly, 4 companies agree to capture this case explicitly. 2 companies provide suggestion on the wording on how to capture it in RLC. Rapporteur thinks how to capture it could be further discussed in CR draft/review phase. 
Based on the inputs, rapporteur suggests to discuss it online. 
Proposal 2: [To discuss] The SDU(s) stored in RLC with discardTimer expired, but has not been discarded, should be calculated in the data volume in RLC for DSR. How to capture it could be discussed during CR draft/review. 
Besides, during the discussion, two companies mentioned that RLC Control PDU shall also be considered in delay critical data volume. Rapporteur thinks the current specification already mentioned for the control PDU, “consider this as part of RLC data volume”. Thus, the DSR should include the control PDU by default and current specification already cover this case. 
One company (xiaomi) raised different views on this on the reflector: they think the RLC control PDU is not associated with a discarding timer, not to mention that the no remaining delay is below a NW configured threshold. Thus, they think the RLC control PDU should not be included in the data volume calculation in RLC for DSR. 
Proposal 3: [To discuss] RLC Control PDU shall be included in the data volume calculation in RLC for DSR, which has been already captured. 

3.3. Whether consider PDU(s) pending for RLC AM retx
During the data volume calculation for DSR, rapporteur thinks the PDU(s) pending for RLC AM retransmission should be also included as legacy data volume calculation for BSR. 
The corresponding TP is:

	For the purpose of MAC delay status reporting, the UE shall consider the following as delay-critical RLC data volume:

-
if pdu-SetDiscard is configured:
-
RLC SDUs and RLC SDU segments belonging to the delay-critical PDU Set that have not yet been included in an RLC data PDU;
-
RLC data PDUs that contain the RLC SDUs or RLC SDU segments belonging to the delay-critical PDU Set and are pending for initial transmission;
-
RLC data PDUs that contain the RLC SDUs or RLC SDU segments belonging to the delay-critical PDU Set and are pending for retransmission (RLC AM).
-
else:
-
delay-critical RLC SDUs and delay-critical RLC SDU segments that have not yet been included in an RLC data PDU;
-
RLC data PDUs that contain the delay-critical RLC SDUs or RLC SDU segments, and are pending for initial transmission;

-
RLC data PDUs that contain the delay-critical RLC SDUs or RLC SDU segments, and are pending for retransmission (RLC AM).


Discussion point 4) Companies are invited to provide your views on whether agree the RLC data PDU(s) pending for RLC AM retransmission should be also included in the data volume calculation for DSR. 
· Yes
· No
	Company’s name
	Yes/No
	Comments, if any

	Ericsson
	Yes
	Data will take up grant space.

	Xiaoi
	Yes
	Same as BSR reporting.

	Futurewei
	Yes
	Except that we think the determination of delay-critical data based on whether pdu-SetDiscard is configured or not should be done by the PDCP entity, not by the RLC entity. The RLC entity just follow the indication from the PDCP entity. So, we can delete the text from “if” to “else:”

	Huawei, HiSilicon
	Yes
	As commented to Q3, we should consider those data that will not be discarded according to clause 5.4 of 322, not only for RLC AM retransmission, but also include RLC UM segmentation.

	LGE
	Yes
	

	Samsung
	Yes
	Same view as Ericsson and Xiaomi.

	Intel
	Yes
	

	Apple
	Yes
	

	vivo
	Yes
	


Summary:

9 companies provide their views on whether agree the RLC data PDU(s) pending for RLC AM retransmission should be also included in the data volume calculation for DSR. 
All companies agree to include RLC data PDU(s) pending for RLC AM retransmission in the data volume calculation for DSR. 
· One company mentioned the “if… else…” structure should be updated. Rapporteur thinks the current running CR already removed this part.

· One company mentioned that RLC UM segmentation should be also included. Rapporteur thinks the current running CR already includes this part. 
Proposal 4: [To agree] RLC data PDU(s) pending for RLC AM retransmission shall be included in the data volume calculation in RLC for DSR.
3.4. In case PDU set discard is not configured
In RAN2#123bis meeting, it was agreed that 

	· The data volume calculation to be reported in the DSR will consider the at size of the full remaining PDUs in the PDU set (if any PDU within the PDU set is with remaining time below the threshold), if the PDU set discard is configured.  FFS what to report for the case of not PDU set discard configured


It is FFS what to report for the case of not PDU set discard configured. This issue is common with PDCP open issue. 
Rapporteur thinks the data volume calculation to be reported in the DSR will consider the size of any buffered SDU/PDU with remaining time below the threshold, if the PDU set discard is not configured. 
The corresponding TP is as below:

	-
if pdu-SetDiscard is configured:
-
xxxx

-
else:
-
delay-critical RLC SDUs and delay-critical RLC SDU segments that have not yet been included in an RLC data PDU;
-
RLC data PDUs that contain the delay-critical RLC SDUs or RLC SDU segments, and are pending for initial transmission;

-
RLC data PDUs that contain the delay-critical RLC SDUs or RLC SDU segments, and are pending for retransmission (RLC AM).


Discussion point 5) Companies are invited to provide your views on whether agree the data volume calculation to be reported in the DSR will consider the size of any buffered SDU/PDU with remaining time below the threshold, if the PDU set discard is not configured.
· Yes
· No
	Company’s name
	Yes/No
	Comments, if any

	Ericsson
	Yes
	All data below threshold should be reported. If multiple reporting values is allowed then there will be granularity in the reporting, otherwise all SDUs will be clumped together into one value.

	Xiaomi
	-
	It is ture.
But, RLC do not need to know whether this flag is configured or not.

PDCP will keep this association of Pakets and Packets Set.

RLC only sees Pakcets.

	Futurewei
	-
	As we commented before and agreeing with Xiaomi here, the determination of delay-critical data based on whether pdu-SetDiscard is configured or not should be implemented in the PDCP spec, not in the RLC spec. 

	Huawei, HiSilicon
	No
	We think in this release, if the PDU set discarding is not configured, the remaining time reporting/DSR no need to be processed. Otherwise the current specification will be impacted a lot, it need to design two parallel PDCP discard timer indication ways, two parallel remaining time calculation principles (for PDU set configured the minimal remaining time is the remaining time of those member PDUs, while for PDU set not configured case each PDU should consider its own remaining time, and situation may be more complicated as SA2 clarified that a XR QoS flow may be mixed with PDU sets and signle PDUs), etc.

	LGE
	Comments
	RLC does not need to know the remaining time of PDCP discardTimer. In addition, RLC does not need to know whether pdu-SetDiscard is configured or not.

RLC can act only based on the indication from PDCP.

	Samsung
	Yes
	All buffered RLC SDU/SDU segment/PDU with remaining time below the threshold should be reported.

	Intel
	See comment
	It is unclear of the use case behind of reporting DSR when PDU Set Discard is not configured. If this information is deemed helpful form gNB PoV, it could be enabled as explained but we prefer not to enable a feature unless its usability is clear.

	Apple
	Yes
	Agree with the rapporteur.

	vivo
	See comment
	If PDU set is awared at RLC layer, then, we think the data volume calculation to be reported in the DSR will consider the size of any buffered SDU/PDU with remaining time below the threshold, if the PDU set discard is not configured, i.e. Yes.
If PDU set is not awared at RLC layer, as mentioned by LG, then, there is no need to differentate the case that whether PDU-setDiscard is configured or not. 


Summary:

9 companies provide their views on this issue. 

Some companies mentioned that RLC does not need to know the remaining time of PDCP discardTimer. In addition, RLC does not need to know whether pdu-SetDiscard is configured or not. RLC can act only based on the indication from PDCP. 

Rapporteur thinks it is reasonable, and the current running RLC CR has been already unpdated accordingly. 
Thus, no proposal for this issue. 
3.5. Others
If companies have any other issues to discuss/solve for the XR RLC CR, companies are requested to raise them here.
	Company’s name
	Comments, if any

	Huawei, HiSilicon
	We also need to consider how to deal with Control PDU
[Rapp] Already covered above. 

	LGE
	RLC does not need to know:

· Remaining time of PDCP discardTimer

· Configuration of pdu-SetDiscard

· PDU Set

· Delay-critical PDU Set

RLC needs to know:

· Whether the RLC SDU has remaining time less than the threshold (new indication from PDCP)
[Rapp] Already captured in the current running CR.

	
	

	
	

	
	

	
	


4. Conclusion

This contribution is the report of email discussion: [POST123bis][027] with the following proposals:
Proposal 1: [To agree] Delay-critical data in RLC is determined by the indication from PDCP layer. 

Proposal 2: [To discuss] The SDU(s) stored in RLC with discardTimer expired, but has not been discarded, should be calculated in the data volume in RLC for DSR. How to capture it could be discussed during CR draft/review. 

Proposal 3: [To discuss] RLC Control PDU shall be included in the data volume calculation in RLC for DSR, which has been already captured. 

Proposal 4: [To agree] RLC data PDU(s) pending for RLC AM retransmission shall be included in the data volume calculation in RLC for DSR.
