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1.
Introduction

This is a summary of offline Part-1 discussion for the following documents:

· [AT109bis-e][004][NR15] RLC and PDCP Maintenance (Qualcomm)

Scope: Treat all tdocs for AI 5.3.2 and 5.3.3

Part 1: Determine which issues that need resolution, find agreeable proposals. Deadline: April 23 0700 UTC
Part 2: For the parts that are agreeable, discussion will continue to agree on CRs. 

5.3.1
RLC

R2-2002762
RLC status report truncation    Qualcomm Incorporated    CR    Rel-15    38.322    15.5.0    0032    -    F    NR_newRAT-Core

=> Revised n R2-2003766
R2-2003766
RLC status report truncation    Qualcomm Incorporated    CR    Rel-15    38.322    15.5.0    0032    1    F    NR_newRAT-Core

R2-2002767
RLC status report truncation    Qualcomm Incorporated    CR    Rel-16    38.322    16.0.0    0033    -    A    NR_newRAT-Core

=> Revised n R2-2003767
R2-2003767
RLC status report truncation    Qualcomm Incorporated    CR    Rel-16    38.322    16.0.0    0033    1    A    NR_newRAT-Core

R2-2002823
Ordering of PDCP SN and RLC SN    Qualcomm Incorporated    CR    Rel-15    38.322    15.5.0    0034    -    F    NR_newRAT-Core

5.3.3
PDCP

R2-2002824
Ordering of PDCP SN and RLC SN    Qualcomm Incorporated    CR    Rel-15    38.323    15.6.0    0044    -    F    NR_newRAT-Core

R2-2002825
PDCP Recovery conditions    Qualcomm Incorporated    CR    Rel-15    38.331    15.9.0    1527    -    F    NR_newRAT-Core

2. Discussion 
2.1
Topic-1: RLC Status Report Truncation (R2-2003766, R2-2003767)
The reason for change
	In case of UL grant not being enough to accommodate the full RLC status report, the expectation is that UE reports up to the point where the resulting STATUS PDU fits in the grant. t-StatusProhibit is started immediately after this STATUS PDU is submitted to lower layer, irrespective of whether this accommodates the full status report or not. 

When a STATUS PDU has been submitted to lower layer, the receiving side of an AM RLC entity shall:

-
start t-StatusProhibit.

When constructing a STATUS PDU, the AM RLC entity shall:

-
for the RLC SDUs with SN such that RX_Next <= SN < RX_Highest_Status that has not been completely received yet, in increasing SN order of RLC SDUs and increasing byte segment order within RLC SDUs, starting with SN = RX_Next up to the point where the resulting STATUS PDU still fits to the total size of RLC PDU(s) indicated by lower layer
In addition, the BSR reporting procedure depends on the RLC data volume calculation procedure, which says that the STATUS PDU is considered only if a STATUS PDU has been triggered and t-StatusProhibit is not running. As a result, there is no way for UE to indicate that there is pending status report still to be sent. Then network will not give any more grant while RLC still possibly has large amount of pending status reports, such as NACK information. Hence this results in slow recovery and impacts the network performance.

In addition, if a STATUS PDU has been triggered and t-StatusProhibit is not running or has expired, the UE shall estimate the size of the STATUS PDU that will be transmitted in the next transmission opportunity and consider this as part of RLC data volume.


Summary of the change
	If STATUS PDU does not fully include all the NACK information in the total size of RLC PDU indicated by lower layer, t-StatusProhibit is not started, status reporting is considered as triggered and RLC data volume calculation includes the STATUS PDU.


Q1) Do companies agree that there is an issue and need to be addressed?

	Company
	Yes/No
	Comments (if any)

	OPPO
	No
	Status-Report is just to pro-actively trigger re-transmission from the network (i.e., the UE can still get re-transmission re-actively), but the transmission of itself costs signalling overhead - so the triggering mechanism of which is a trade-off between overhead and efficiency, i.e., it is not a must to transmit all NACK to network.

We do not think since late change is strongly motivated.

	Huawei, Hisilicon
	No
	We agree that there is some technical drawback in current procedure, but we think we should not change the UE behaviour especially for Rel-15. Otherwise, there would be a problem that some implementations are not matched with Rel-15 specification.

	LG
	No
	

	MediaTek
	No
	Similar problem should happen in LTE RLC as well, however related changes are not adopted in LTE RLC. We are wondering that whether this is a real issue in NR?

	Nokia, Nokia Shanghai Bell
	No
	This procedure worked since LTE so we don’t see it critical. Note that re-transmissions are anyway started from the lowest SNs that the UE anyway reports. NW can deduce from the indicated ACK_SN that the STATUS PDU did not consider all the transmitted RLC PDUs.

	
	
	

	
	
	


Q2) If answers “Yes” to Q1, do companies agree with QC proposed solution? If disagree with proposed solution, please provide your solution on how to solve this issue.
	Company
	Yes/No
	Comments (if any)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


2.2
Topic-2: Ordering of PDCP SN and RLC SN (R2-2002823, R2-2002824)
The reason for change

	The current specification implies that PDCP SDUs are included in-order in RLC, i.e. the ordering of SDUs from PDCP is not changed in RLC. 

For example, PDCP SN 1 mapped to RLC SN 0 and PDCP SN 0 mapped to RLC SN 1 is not possible, for the case of a single RLC entity. 

This is clear from 38.323 that says:

For a PDCP SDU received from upper layers, the transmitting PDCP entity shall:
-
associate the COUNT value corresponding to TX_NEXT to this PDCP SDU;

And from 38.322 that says:

For each RLC SDU received from the upper layer, the AM RLC entity shall:

-
associate a SN with the RLC SDU equal to TX_Next and construct an AMD PDU by setting the SN of the AMD PDU to TX_Next;
-
increment TX_Next by one.
Even though these imply that RLC SN are assigned in sequence to the PDCP SDU received from upper layer, it would be useful to capture this in specification. In case reordering of PDCP SDUs is required, it will result in larger buffering and processing requirements at receiver especially at higher data rates, and while this cannot be avoided for the case of split bearer with two RLC entities, this should be avoided for single leg RLC case.


Summary of the change for the 38.322
	A new Note is added that the mapping of RLC SN to the SDU received from upper layer should be in order
NOTE: The mapping of RLC SN to the SDU received from upper layer should be in order. 


Summary of the change for the 38.323
	It is clarified that the PDCP PDUs are submitted in order to RLC entity(ies).


Q1) Do companies agree that there is an issue and need to be addressed?

	Company
	Yes/No
	Comments (if any)

	OPPO
	See comment
	We agree with the understanding that in-order submission from PDCP to RLC is needed, yet 

1. For the added NOTE in 322, it is not necessary since the current spec already describe the detailed steps of RLC behaviour, which disallows out-of-order SN assignment;

2. For the addition of “in order”, we are open to that.

	Huawei, Hisilicon
	No
	We think current specifications are clear. Regarding the changes to PDCP, note that PDCP may perform retransmission of some PDCP PDUs, and it is not correct to add “in order” strictly speaking.

	LG
	No
	

	MediaTek
	No
	Current spec is already clear enough.

	Nokia, Nokia Shanghai Bell
	No
	The current specifications are clear.

	
	
	

	
	
	


Q2) If answers “Agree” to Q1, do companies agree with QC proposed solution? If disagree with proposed solution, please provide your solution on how to solve this issue.
	Company
	Yes/No
	Comments (if any)

	OPPO
	See comment
	We are open to the change to 323 provided by QC.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


2.3 
Topic-3: PDCP Recovery conditions (R2-2002825)

The reason for change

	The conditions for network to set PDCP Recovery flag are not currently captured in 38.331 and have been missed. If PDCP recovery flag is not set for the corresponding bearer type change scenarios captured in 37.340, there may be loss of UL data


Summary of the change

	Capture the conditions in which network shall include the PDCP Recovery flag are captured to be the same as in 37.340 Annex A Table A-1.


Q1) Do companies agree that there is an issue and need to be addressed?

	Company
	Yes/No
	Comments (if any)

	OPPO
	Yes
	We tend to share the view from QC that the setting of this flag is not fully clarified in stage-3, compared to PDCP re-establishment.

	Huawei, Hisilicon
	No
	We discussed during previous ASN.1 review whether to add such conditions as the guidance to network configuration. But since there are too many cases and sometimes it is difficult to clearly specify the conditions, we end up having agreed to not add such conditions, and the the condition is up to network implementation. It is not only recoverPDCP in such a situation, discardOnPDCP for SRB is the same. 
reestablishPDCP is an exception, but we now have a lot of problems on the conditions and it has been revised several times, so it is not a good example.

	LG
	No
	

	MediaTek
	Yes
	

	Nokia, Nokia Shanghai Bell
	
	We tend to agree with HW, NW implementation can handle this.

	
	
	

	
	
	


Q2) If answers “Agree” to Q1, do companies agree with QC proposed solution? If disagree with proposed solution, please provide your solution on how to solve this issue.
	Company
	Yes/No
	Comments (if any)

	OPPO
	
	2825 can be treated as a baseline, yet clarification on “from MCG/split to SCG and SCG/split to MCG” would be needed at least.

	MediaTek
	Yes
	Can also refer to TS 37.340 Annex A Table A-1

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3. 
Conclusion
In the previous sections we made the following observations: 

Based on the discussion in the previous sections we propose the following:
