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1 Introduction
This document is a summary of the following email discussion:
· [101bis#75] [NR] Max RLC retransmissions indication (Samsung)

To determine the contents (if any), and the signalling procedure


Intended outcome: Report to next meeting


Deadline:  Thursday 2018-05-10
2 Discussion 
2.1 Contents of Report

In RAN2#99 meeting, RAN2 agreed not to perform RRC re-establishment when maximum RLC retransmissions are reached.
Agreements:

- RLC reports maxNumberofRLC retransmissions are reached to RRC.   

- For a logical channel restricted to one or multiple SCell(s) (i.e. logical channel configured for duplication) UE reports the failure to the gNB (e.g. SCell-RLF) but no RRC re-establishment happens
An open issue is which information should be reported to gNB not to perform RRC re-establishment. Even though the network behaviour seems to be left up to implementation, gNB could initiate SCell release, RLC reestablishment, deactivation of PDCP duplication, or BWP switching to resolve the max number of RLC retransmissions [1]. 
In RAN2#101bis meeting [1], there was a discussion on which information should be reported to gNB. The point here is that the network should have sufficient information in order to take a necessary action which is not RRC re-establishment. In the last meeting, the following options were proposed and discussed [1,2,3,5,6]:
a) LCID

b) RB ID (i.e. DRB/SRB ID)
c) SCell Index
Q1) Do companies agree that some information (e.g. LCID, RBID, SCell Index) needs to be reported to gNB? 

	Company
	Yes/No
	Comments

	LG
	Yes
	If information of problematic RLC entity is not reported, the gNB does not know which RLC entity has problem, and there is no reason to report RLC problem at all. 

	OPPO
	Yes
	

	Vivo
	Yes
	

	Sharp
	Yes
	

	Nokia
	No
	For duplication in case of DC, SCG failure is already in place. For CA duplication (where mapping restrictions are used), existing RRM measurements are enough to realise that an SCell needs to be removed/de-activated. The new report does not seem to introduce any benefit (both in terms of knowledge and possible actions). In addition, duplication aims at using multiple legs with the assumption that some may naturally fail from time to time (otherwise, duplication would not be needed in the first place). Such failure should not increase signalling overhead/re-configurations. 
If reporting was agreed, it should be possible for the network to turn it off.

	Huawei
	Yes
	

	Lenovo
	Yes
	

	Qualcomm
	Yes
	We understand that network may judge SCell failure in other means without the reporting. Though based on the context, since RAN2 has agreed to report the RLC problem, it seems reasonable only if UE reports additional information to assist network to more quickly detect the root cause.

	Intel
	Yes
	

	MediaTek
	Yes
	We think that there is clearly some problem while RLC reach maximum retransmission. Smart gNB implementation may also detect the problem in some case, but it required additional delay to detect it. Furthermore, if the problem is caused by protocol error in gNB RLC entity, then NW maybe unable to detect it. So, we think that of course UE should report the failure to NW. We also think that this already in current agreement which specify that “UE reports the failure to the gNB”.

	CATT
	Yes
	We agree that NW must be made aware of the RLC failure, which may not be straightforward by implementation.

	Ericsson
	Yes
	

	Xiaomi
	No
	We share the same view with nokia. A LCID may linked to multiple Scells, we still cannot identify the problematic Scell even if we report LCID. We still need to rely on measurements to identify the exact Scell. In this sense, there is no logic to report LCID or RB ID or cell ID.


	Samsung
	Yes
	Same view with LG


< Summary 1 >

On information included in the report of RLC max retransmissions, companies’ preferences are as follows:

· Additional information is needed (12): LG, OPPO, vivo, Sharp, Huawei, Lenovo, Qualcomm, Intel, MediaTek, CATT, Ericsson, Samsung
· Majority companies agree that gNB needs some additional information in order to take a necessary action which is not RRC re-establishment. gNB may detect the problem by implementation but it takes long time or is not straightforward.

· Nothing is needed (2): Nokia, Xiaomi
· The information is not useful for gNB. Especially, one company proposes that the network should be able to turn it off, if the report is agreed. 
Q1a) If answer to Q1 is Yes, which information should be reported? 

a) LCID

b) RB ID

c) SCell Index

	Company
	Answer
	Comments

	LG
	a + b
	LCID and RBID should be reported to unambiguously indicate which RLC entity has problem. However, SCell Index does not need to be reported because the RLC failure is not linked to the cell.

	OPPO
	RB ID
	LCID is unique per MAC entity, if only LCID, network may not differentiate which DRB this LCID is corresponding to. 

With RB ID, the RLC triggering SCell RLF is identified by configuration, i.e., one of the leg is associated with at least PCell/PSCell.

	vivo
	a + b
	This depends on the information reported in the SCell failure report message. For example, if both MCG and SCG has SCell failures, and the SCell failure report is sent via MCG. Including only the LCID cannot differentiate if the SCell failure is from MCG or SCG. 
The problem of reporting RB ID is that both legs could be configured on only SCells. Reporting only RB ID cannot differentiate which leg fails.

	Sharp
	b
	We think at least RB ID should be reported. If SpCell is always configured for one of the leg of a duplicate RB, LCID does not need to be reported.

	Huawei
	a+b
	

	Lenovo
	a+c
	LCH could be unambigiously identified by reporting LCID + serving cell ID

	Qualcomm
	c
	SCell index is more straightforward. It is most likely an RLC failure caused by all corresponding SCells are problematic.

	Intel
	rlc-MaxNumRetx
	In both LTE and NR, for SCG failure (RLF), a failure type is indicated. One of the failure type is rlc-MaxNumRetx. We think such information is sufficient and there is no need to indicate additional information like LCID, RBID, or SCell Index. The root cause of reaching RLC max number of transmissions is the poor radio link quality. With the report of rlc-MaxNumRetx, gNB is aware of the issue and there is no need to report further information like LCID or RB ID. Note that LCID or RB ID are not reported for SCG failure, therefore we don’t think they are necessary here.

	MediaTek
	a
	LCID is most simple and logical way to report failure of an RLC entity. NW knows the mapping between LCID to scell and the mapping between RB ID and LCID. So, it seems that RB ID and SCell Index is not necessary.

	CATT
	b / a+b
	gNB needs to know the exact RLC entity where occurred the error. If two LCIDs related to one RB ID are associated with PCell/PSCell and Scell respectively, only RB ID is enough. Otherwise both RB ID and LCID are needed.

	Ericsson
	c
	SCell Index is unique per UE and can be used to identify the RLC entity, as there is a one to one mapping from RLC entity to SCell Index

	Xiaomi
	No
	A LCID may linked to multiple Scells, we still cannot identify the problematic Scell simply based on the fact that RLC reaches maximum number of retransmissions. We still need to rely on measurements. In this sense, there is no logic to report LCID or RB ID or cell ID.
Report cell id is unrealistic, becasue we cannot identify the problematic cell if LCID is linked to multiple Scells.
Report only LCID is possible if we send the failure information only to the related CG. Otherwise, LCID+ RB id can be used to uniquely identify the leg.

	Samsung
	a
	If LCID is reported, gNB can know the RLC entity and corresponding SCells at least in single connectivity. 


< Summary 1a >

On specific contents in the report, companies have different preferences as follows:

· LCID (2): MediaTek, Samsung

· LCID + RBID (3): LG, vivo, Huawei

· RBID (2): OPPO, Sharp

· LCID + RBID or RBID (1): CATT

· LCID + SCell Index (1): Lenovo

· SCell Index (2): Qualcomm, Ericsson

· Cause only (1): Intel

· Nothing (2): Xiaomi, (Nokia)
However, majority companies have a common understanding that the report should identify the problematic RLC entity without ambiguity and the issue is how the contents eliminate the ambiguity (10 Companies: LG, OPPO, vivo, Sharp, Huawei, Lenovo, MediaTek, CATT, Ericsson, Samsung). Considering majority view, we propose: 
Proposal 1. When RLC max retransmissions are met for a logical channel restricted to one or multiple SCell(s), the report identifies the problematic RLC entity without ambiguity. FFS whether network turns the report on/off.
As in SCG failure report, measurement results can be additionally reported to network. According to [3], in case of max RLC retransmissions of CA duplication, measurement results can be helpful for network to change/release the failed SCell. FYI, the report may include some of the followings but not exclude other options [3]:

· The measurement results of the serving MCG/SCG cell
· The measurement results of the best neighbour cell of the serving frequency
· The measurement results of non-serving frequency
Note: Contents of the measurement results can be discussed further in the next meeting, if RAN2 agree the necessity.
Q2) Do companies agree that measurement results should be reported to gNB when the max number of RLC retransmissions for logical channel restricted only to SCell(s) occurs?
	Company
	Yes/No
	Comments

	LG
	No
	The RLC failure is caused by the RLC protocol error, not by the cell failure. There is no linkage between RLC failure and cell failure. The cell failure, if occurs, would have been detected by the physical layer, and the RLF would have been triggered.

	OPPO
	Yes
	The measurement results for those SCells associated with the RLC triggering SCell RLF are additionally reported to network.

	vivo
	Yes
	This is the same as the SCG failure caused by the case that the RLC reaches the maximum transmission number. 

	Sharp
	No
	

	Huawei
	No
	

	Lenovo
	No
	

	Qualcomm
	Yes or No
	The RLC failure is a Tx side (UL) problem. However there is no harm to provide measurement information to assist network and so that the procedure will be more consistent to SCG-RLF.

	Intel
	Yes
	We think the measurement results of the serving cells and best neighbour cell of the serving frequencies are useful.

	MediaTek
	No
	The RLC failure may be caused by protocol error or bad channel condition of scell(s). In the case of radio link problem of scell(s), the reporting of measurement result could be useful. However, NW may still get the measurement results by measurement report since PCell is still working.  So, If NW require the measurement result, it can anyway configure UE to report it. It is not necessary to include the measurement result in this message.

	CATT
	No
	gNB has other ways to get the radio link quality, e.g. reported by the physical layer in same CG. Hence it is not necessary to report measurement results simultaneously.

	Ericsson
	No
	

	Xiaomi
	Yes
	This information is helpful for network to identify the problem, similar reason as SCG failure.

	Samsung
	No
	It might be helpful, but seems not essential.
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Companies’ preferences are as follows:

· Need of measurement results (4): OPPO, vivo, Intel, Xiaomi

· It is aligned with SCG failure case and the measurement information is helpful. 

· Good to have (1): Qualcomm

· No need of measurement results (8): LG, Sharp,  Huawei, Lenovo, Mediatek, CATT, Ericsson, Samsung
· Network can get link quality by e.g. measurement report. Also, the RLC failure is not caused by poor link quality but by protocol error.
Considering majority view, we propose:
Proposal 2. The report on RLC max retransmissions does not include measurement results.
2.2 Signalling Procedure
The next open issue is which RRC message is used to report this event. We could consider two options

· Option 1) Reuse currently-defined RRC message (e.g. measurement report,  SCellFailureInformation or other message): If an existing message could include the report on max RLC retransmissions, it can be a good option for the least standardization effort.

· Option 2) Define a new RRC message [2,3,5,6] (e.g. SCellRLFReport[5] or SCellFailureInformation[3]): If any of existing RRC messages cannot be fit with this report, it seems better to define a new message. 
Q3) Do companies agree to define a new RRC message for report of RLC max retransmission of a logical channel restricted only to SCell(s)?

	Company
	Yes/No
	Comments

	LG
	Yes
	RLC failure report is different from existing RRC messages, so it would be clearer to introduce a new RRC message, e.g. RLCfailureReport. The new RRC message should not be expressed with “cell”.

	OPPO
	Yes
	

	vivo
	Yes
	

	Sharp
	Yes
	

	Huawei
	Yes
	

	Lenovo
	Yes
	

	Qualcomm
	Yes
	There seems no existing message for this purpose. One possibility is to reuse SCG failure reporting. This can be left to CP discussion.

	Intel
	Yes
	

	MediaTek
	Yes and No
	We think that this RLC failure report is similar to SCG failure report. So, it would be nice to use the same NR RRC message to report it. We haven’t define SCG failure message in NR, which is used for NE-DC and NR-NR DC. So, yes a new message should be defined. But it is not only for RLC failure report. See also answer below.

	CATT
	Yes
	

	Ericsson
	Yes
	

	Xiaomi
	No
	We can reuse SCG failure report and RLF report

	Samsung
	Yes
	


Q3a) If answer to Q3 is No, which RRC message can be used for the report? 
	Company
	Answer
	Comments

	MediaTek
	
	A message (e.g. ScellFailureInformation) could be used for both SCG failure report and RLF failure report, with the ability to distinguish between the two failure cases.

	Xiaomi
	
	We can reuse SCG failure report and RLF report
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Companies’ preferences are as follows:

· New RRC message (11): LG, OPPO, vivo, Sharp, Huawei, Lenovo, Qualcomm, Intel, CATT, Ericsson, Samsung.
· Unified RRC message for all failure cases (1): MediaTek

· Reuse current message (1): Xiaomi 
· SCG Failure Information and RLF report can be reused.
All companies except one agree that any existing message is not for this purpose. Considering majority view we propose:
Proposal 3. A new RRC message should be defined for report of RLC max retransmissions of a logical channel restricted only to SCell(s). Detail is left to CP discussion.
The next issue is where UE should report the max RLC retransmissions for CA duplication. The problem could be reported to either MN or SN. If it is reported to MN, SRB1 could be used. On the other hand, if it is reported to SN, SRB3 (if configured) could be used. The report via SRB3 may have a potential problem because SRB3 is not always configured. So, we can discuss separately for the cell group in which the problem happens.
Q4) Which node should receive the report when the max number of RLC retransmissions for logical channel restricted only to SCell(s) on MCG occurs?
· MCG via SRB1
· SCG via SRB3 (if configured)
	Company
	MCG/SCG
	Comments

	LG
	MCG
	

	OPPO
	MCG
	

	vivo
	MCG
	

	Sharp
	MCG
	

	Huawei
	MCG
	

	Lenovo
	MCG
	

	Qualcomm
	MCG
	

	Intel
	MCG
	

	MediaTek
	MCG
	

	CATT
	MCG
	

	Ericsson
	MCG
	

	Samsung
	MCG
	


< Summary 4 >

All companies have the same preference:
· MCG (12): All

Proposal 4. When RLC max retransmissions are met for a logical channel restricted to one or multiple SCell(s) on MCG, SRB1 is used for the report.
Q5) Which node should receive the report when the max number of RLC retransmissions for logical channel restricted only to SCell(s) on SCG occurs?

· MCG via SRB1
· SCG via SRB3 (if configured)
	Company
	MCG/SCG
	Comments

	LG
	SCG
	Use SRB3 if configured. Otherwise, use SRB1, and the MeNB/MgNB forwards the report to the SeNB/SgNB.

	OPPO
	SCG
	Same as above

	vivo
	SCG
	Agree with LG.

	Sharp
	SCG
	

	Huawei
	MCG
	It would be simpler to have a common mechanism for the both the two cases.

	Lenovo
	
	No strong view. Both options make sense. 

	Qualcomm
	SCG
	Both SRB1 (via MCG) and SRB3 can be used.

	Intel
	SCG
	Agree with LG

	MediaTek
	MCG
	SRB3 is not always configured. Please note that we haven’t agree to have SRB3 in NR-NR DC or NE-DC. To make it simple, we could just use SRB1 to report the failure. MN could forward the information to SN if SN also want to know the information.

	CATT
	SCG
	Agree with LG.

	Ericsson
	SCG
	

	Samsung
	MCG
	Since SRB3 is not always configured, report via SRB1 should be defined. Direct report via SRB3 can be discussed further, but it seems not essential for the first phase.
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Companies’ preferences are as follows:

· MCG (3): Huawei, MediaTek, Samsung

· Since SRB3 is not always configured, SRB1 should be anyway used for the report. To make the procedure simple, common mechanism to report via SRB1 is better.

· SCG (8): LG, OPPO, vivo, Sharp, Qualcomm, Intel, CATT, Ericsson

· In case that SRB3 is configured, direct report via SRB3 can be used to simply indicate to SN.
· No strong opinion (1): Lenovo

· Both make sense.
Considering majority view, we propose
Proposal 5. When RLC max retransmissions are met for a logical channel restricted to one or multiple SCell(s) on SCG, for the report

· if SRB3 is configured, SRB3 is used;
· if SRB3 is not configured, SRB1 is used.
RAN2 agreements on max retransmission for CA duplication cover only the case that a logical channel is restricted to one or multiple SCell(s). In [4] and [8], it was proposed to extend to the case that a logical channel is mapped to PCell or PSCell. 
The main idea is that the report can be transmitted via available SCell which the logical channel does not use. According to [4] and [8], the motivation is reduce the latency introduced by re-establishment. For URLLC-like traffic, the latency may affect the performance. On the other hand, it could be argued that it is a rare case and SpCell is considered reliable.
Q6) Do companies agree to perform no RRC reestablishment when the max number of RLC retransmissions for logical channel restricted to PCell or PSCell (i.e SpCell) occurs?
	Company
	Yes/No
	Comments

	LG
	Yes
	The RLC failure is caused by the RLC protocol error, not by the cell failure. There is no linkage between RLC failure and cell failure.

	OPPO
	No 
	If RLC maps to at least PSCell, SCG-RLF is triggered;
If RLC maps to at least PCell, RLF is triggered and reestablishment is performed.

	vivo
	No
	If the PCell cannot work, the UE would finally trigger RLF. Not sure how this “no RRC reestablishment” benefits. 

	Sharp
	No
	We think it is better to consider the issue separately:

a) for RLC restricted to PCell (i.e., CA duplication in MCG), RRC reestablishment should be performed for that the RRC connection may be not valid anymore If the max number of RLC retransmissions for logical channel restricted to PCell is reached

for RLC restricted to PSCell (i.e., CA duplication in SCG), SCG failure information procedure should be performed If the max number of RLC retransmissions for logical channel restricted to PSCell is reached

	Huawei
	Yes
	This can avoid the unnecessary RRC re-establishment and thus reduce the service interruption.

	Lenovo
	No
	

	Qualcomm
	No
	Agree with OPPO comment above. The failure case handling discussed above should only cover the cases that have not been addressed in LTE, i.e. the failure is on RLC restricted to non-SpCell(s).

	Intel
	No
	Agree with OPPO. We don’t think the optimization is needed.

	MediaTek
	No
	The RLC failure could be caused by bad radio link. If there is something wrong in PCell or PSCell, then re-establishment or SCG failure should be triggered. We still need this fundamental error handling mechanism in the system.  It is problematic if we don’t trigger re-establishment in case that there is some error in PCell.

	CATT
	No
	We agree with OPPO.

	Ericsson
	Yes
	Assuming duplication was configured, communication can continue on the working SCell, and thus the re-establishment can be avoided.

	Nokia
	Yes
	Agree with Huawei and Ericsson. Triggering RLF always would potentially decrease the benefits of having duplication configured. It is enough that one of the leg survives.

	Samsung
	No
	In this case, we may not trust PCell/PSCell link quality for normal TRX operation. We think MCG/SCG RLF should be followed.


< Summary 6 >

Companies’ preferences are as follows:

· No RRC reestablishment (4): LG, Huawei, Ericsson, Nokia

· RLF or SCG failure triggering decreases the benefit of duplication because it has an interruption time. It is better to avoid the re-establishment, if possible.
· RLF or SCG failure (9): OPPO, vivo, Sharp, Lenovo, Qualcomm, Intel, MediaTek, CATT, Samsung

· PCell/PSCell may not work, so RLF/SCG failure is needed.

· It is an optimization which is not necessary.

Considering majority view, we propose

Proposal 6. When RLC max retransmissions are met for a logical channel restricted to PCell or PSCell, RLF or SCG RLF is triggered.
3 Conclusions
14 companies participated in this email discussion. Given the answers above, the following proposals are made:
Proposal 1. When RLC max retransmissions are met for a logical channel restricted to one or multiple SCell(s), the report identifies the problematic RLC entity without ambiguity. 
Proposal 2. The report on RLC max retransmissions does not include measurement results.

Proposal 3. A new RRC message should be defined for report of RLC max retransmissions of a logical channel restricted only to SCell(s). Detail is left to CP discussion.
Proposal 4. When RLC max retransmissions are met for a logical channel restricted to one or multiple SCell(s) on MCG, SRB1 is used for the report.
Proposal 5. When RLC max retransmissions are met for a logical channel restricted to one or multiple SCell(s) on SCG, for the report

· if SRB3 is configured, SRB3 is used;
· if SRB3 is not configured, SRB1 is used.
Proposal 6. When RLC max retransmissions are met for a logical channel restricted to PCell or PSCell, RLF or SCG RLF is triggered. 
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