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Introduction
This email discussion aims at identifying and closing remaining critical open issues of NR RLC.
[99bis#59][NR UP/RLC] Open issues related to RLC – Ericsson
-	Identify critical remaining open issues to be addressed for the December freeze (1 week for this)
-	Outcome: Set of proposals to address the issues and a potential TP
-	Deadline Thursday 2017-11-09

=> Guideline from chair on open issues email discussions 
-	Additional contributions should not address the open issues listed in the email discussion even if you don’t agree with the proposed outcome

While the parallel email discussion [99bis#13][NR UP/RLC] discusses capturing of agreements of RAN2#99bis, and comments on implementing the agreements should thus be provided there, this email discussion discusses further open issues that are beyond the running TS 38.322. For a potential TP from this email discussion, the final outcome of the running TS of [99bis#13] will be used as a baseline.
Companies are invited to provide their view on the open issues listed below, and add potential further open issues in the subsections below. 
The intermediate deadline to add further new open issues is Friday 2017-10-27, to give other companies sufficient time to reply to those until the final deadline Thursday 2017-11-09.
The discussion is summarized in the respective subsections and resulting proposals are listed in Section 3.
A text proposal implementing the outcome of the email discussion is provided in R2-1712935.
[bookmark: _Ref178064866][bookmark: _Toc493852048][bookmark: _Toc493852236][bookmark: _Toc494116679][bookmark: _Toc494117741][bookmark: _Toc494118064][bookmark: _Toc494284581][bookmark: _Toc494284671][bookmark: _Toc492913196]Discussion
RLC entity release
It had been proposed to add a release procedure to the RLC specification (R2-1710917) specifying discarding of RLC SDUs and PDUs beside the actual release of the RLC entity. The reason is alignment among RRC procedures for e.g. “Logical Channel release”, see 38331-010 from [99bis#16][NR], where currently an editor’s note is captured:
5.3.5.4.3	Logical Channel release
The UE shall:
1>	for each LogicalChannelIdentity value included in the logicalChannel-ToReleaseList that is part of the current UE configuration (LCH release), or
1>	for each LogicalChannelIdentity value that is to be released as the result of full configuration option according to 5.3.5.x:
2>	release the RLC entity or entities (includes discarding all pending RLC PDUs and RLC SDUs);
Editor’s Note: “Release” is not defined in 38.322. Clarify in 38.322 that all pending PDUs and SDUs are discarded.
2>	trigger the associated PDCP entity to perform data recovery (38.323 [REF], section 5.5); 
2>	release the DTCH logical channel.
The question is whether the RLC entity release procedure with triggering discarding of RLC PDUs and SDUs should be added to RLC specification, which simplifies the RRC specification, i.e. 
2>	trigger the RLC entity or entities to perform entity release (38.322 [REF], section X);
 or the RRC specifications are kept as in draft above:
2>	release the RLC entity or entities (includes discarding all pending RLC PDUs and RLC SDUs);
Should RLC entity release procedure be specified in RLC specification (triggering discarding of all RLC SDUs and PDUs)? 
	Company
	Answer
	Comment

	LG
	Yes
	In addition to RLC release, it would be good tospecify RLC establishment and RLC re-establishment procedures together in separate section, e.g., in PDCP, we already have a dedicated section for the PDCP entity handling which includes PDCP entity establishment, re-establishment, and release.

	Ericsson
	Yes
	Mentioning RLC-internal details like “discarding all pending RLC PDUs and RLC SDUs” should be avoided in RRC specifications. RRC procedures should simply point to a dedicated procedure in RLC, therefore the RLC discard procedure should be specified.
We support the restructuring of the sections within the RLC spec. proposed by LG.

	Sharp
	Yes
	Agree with LG.

	ZTE
	YES
	We support the restructuring as " trigger the RLC entity or entities to perform entity release (38.322 [REF], section X)"

	Huawei, HiSilicon
	No strong view
	Both the two modelling approaches are workable. Actually if a RLC entity is released by RRC, it means all the memories (including state variables and data) used by the RLC entity would be released. So it is no critical to specify a release procedure in RLC spec.
However, as it is already requested by 38.331 draft spec to clarify this in 38.322, it could be fine to specify a release procedure in RLC. 

	Xiaomi
	Maybe no
	In LTE, we only specify RLC entity release in RRC, which implies discard all the pending PDUs/SDUs. In NR, if we don't support multiple options (discard PDUs/SDUs or not) for RLC entity release, we don't understand why we need to clarify this in spec (RRC or RLC).
If companies all agree to have such clarification. we prefer specifying it in RLC.

	MediaTek
	Neutral
	We have a slight preference not to introduce this change. Note that there is no release procedure in LTE, and the simplification of the RRC text seems minimal.

	Nokia, NSB
	Yes
	We are OK with the structure proposed by LG.

	Qualcomm
	Yes
	It is clearer to specify the release behaviour in RLC spec.

	NTT DOCOMO
	Yes
	We are fine to specify establishment/re-establishment/release as PDCP does.

	Intel
	No strong view
	No strong view but slightly prefer to keep the RRC spec as is without introducing RLC entity release (as in LTE).

	CATT
	Yes
	We are fine with LG’s proposal to align with PDCP spec.

	ITRI
	Yes
	It makes the RRC specification concise and clear.

	Fujitsu
	Neutral
	We tend to support comment from MediaTek. But there is no harm to specify it. At least, RLC Re-establishment procedure should be specified as in LTE.

	Lenovo/MotM
	Yes
	We prefer to align RLC specification with PDCP spec as suggested by LG.

	Samsung
	Yes
	In NR, some cases of bearer type change with releasing RLC entity were agreed to be supported. We think it is better to capture in RLC spec. 

	Sequans
	No
	It does not seem needed. Obviously when RLC entity is released, all associated objects will be released/discarded. 
We agree that “(includes discarding all pending RLC PDUs and RLC SDUs)” should not be in RRC.


Summary: 11 yes, 5 undecided, 1 no. Based on the outcome, it is proposed:
[bookmark: _Toc498082614][bookmark: _Toc498083425][bookmark: _Toc498094170][bookmark: _Toc498330542][bookmark: _Toc498333656][bookmark: _Toc498333885][bookmark: _Toc498340767][bookmark: _Toc498615506][bookmark: _Toc498620154]RLC entity release procedure is specified in RLC specification (triggering discarding of all RLC SDUs and PDUs).
Additionally, 6 companies support a (non-functional-changing) restructuring of the RLC specification sections, i.e. specifying RLC establishment, RLC re-establishment, and RLC release each in subsections of a common section, e.g. “RLC entity handling” (similar as done for NR PDCP).
[bookmark: _Toc498082615][bookmark: _Toc498083426][bookmark: _Toc498094171][bookmark: _Toc498330543][bookmark: _Toc498333657][bookmark: _Toc498333886][bookmark: _Toc498340768][bookmark: _Toc498615507][bookmark: _Toc498620155]Restructure RLC sections, i.e. common section “RLC entity handling” with subsections “RLC establishment”, “RLC re-establishment”, “RLC release”.

RLC Status PDU construction
In R2-1710211, a potential issue on status report creation is discussed: the issue is when the resource is not enough to accommodate all the fields of the last set of STATUS PDU.
The running TS 38.322from [99bis#13][NR UP/RLC] is specifying Status reporting in the sub-section 5.2.3. The behaviour is aligned with the LTE baseline. 
5.2.3	Status reporting
<omitted>
When constructing a STATUS PDU, the AM RLC entity shall:
· for the AMD PDUs with SN such that RX_Next <= SN < RX_Highest_Status that has not been completely received yet, in increasing SN order of SDUs and increasing byte segment order within 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:
<omitted>
· set the ACK_SN to the SN of the next not received RLC SDU which is not indicated as missing in the resulting STATUS PDU.

The question remains whether the current description in the draft TS is sufficient to handle the case where an UL grant is not large enough to handle the status information of all PDUs.
Is the TS 38.322 description on Status report format sufficient to capture the behaviour of Status PDU construction, when agrant is not large enough to accommodate the status information of all missing PDUs? 
	Company
	Answer
	Comment

	LG
	Yes
	We don’t see any problem with LTE behaviour.

	Ericsson
	Yes
	We think that the TS 38.322 description is sufficient and captures the behaviour correctly. Like LG, we don’t see any problem with LTE behaviour.

	Sharp
	Yes
	

	ZTE
	YES
	These is no problem for partial statusreport

	Huawei, HiSilicon
	Maybe not
	Current procedure has no problem to report a part of missing SDUs/PDUs as pointed out companies above, as it already copied the corresponding LTE procedure and principle.
The new thing in NR here is that a block of {NACK_SN, SOstart, SOend, NACK range} may take up to 8 bytes, and it is not clear in current RLC spec what to report if the grant cannot accommodate such a large block, e.g. whether to report nothing of this block or report a part of this block. Some clarification is needed.

	Xiaomi
	Yes
	

	MediaTek
	Yes
	Agree with LG, Ericsson and ZTE. In fact, this problem can occur in LTE as well where the choice of ACK_SN and NACK_SN(s) is also constrained by the grant available.

	Nokia, NSB
	Yes
	

	Qualcomm
	Yes
	LTE behaviour is sufficient

	NTT DOCOMO
	Yes
	

	Intel
	Yes
	We think the situation is same as LTE. 

	CATT
	Yes
	

	ITRI
	Yes
	

	Fujitsu
	Yes
	

	Lenovo/MotM
	Yes
	

	Samsung
	Yes
	We did not see any problem in LTE where partial report of the status report is allowed. 



Summary: 15 yes, 1 undecided. Based on the input it is proposed:
[bookmark: _Toc498082616][bookmark: _Toc498083427][bookmark: _Toc498094172][bookmark: _Toc498330544][bookmark: _Toc498333658][bookmark: _Toc498333887][bookmark: _Toc498340769][bookmark: _Toc498615508][bookmark: _Toc498620156]The TS 38.322 description on Status report format is sufficient to capture the behaviour of Status PDU construction, when a grant is not large enough to accommodate the status information of all missing PDUs.

ARQ procedures
In R2-1711269, it is discussed whether retransmissions and acknowledgements are defined on AMD PDU level or on RLC SDU (segment) level. 
The specification text should be clear and aligned among procedures. 
Shall retransmissions and acknowledgements be defined to be associated with AMD PDUs or RLC SDU (segments)? 
	Company
	Answer
	Comment

	LG
	RLC SDU (segments)
	The text proposal needs to be discussed further.

	Ericsson
	RLC SDU (segments)
	

	Sharp
	RLC SDU (segments)
	

	ZTE
	RLC SDU (segments)
	An acknowledgement is associated with RLC SDU or RLC SDU segment. 

	Huawei/HiSilicon
	RLC SDU (segments)
	It could already be the intention of current RLC procedure. My understanding is as follows. When the transmitter receives a status report indicating a RLC segment missing, the transmitter would consider this RLC SDU segment for retransmission. Note that this RLC SDU segment may correspond to multiple previously transmitted RLC PDUs. The transmitter may pre-construct an AMD PDU for this RLC SDU segment to be retransmitted, but this is up to UE implementation. At the particular transmission opportunity, the transmitter needs to decide whether to further segment the RLC SDU segment based on the grant size indicated by the lower layer.
If different people read this part in different ways, some clarification is beneficial.

	MediaTek
	RLC SDU (segments)
	The current specification seems quite clear; we do not think any change is needed.

	Nokia, NSB
	RLC SDU (segments)
	Indeed, as Huawei pointed out, the issue with the current normative text is that it retransmits an RLC SDU (segment) but assumes it was previously allocated to only a single AMD PDU. This in many cases will not be true (e.g., due to loss of two consecutive MAC PDUs) and hence the procedure requires clarification.
Since many times in the procedure, new AMD PDU needs to be created, it makes sense to remove the possibility to use the old AMD PDU in the Retransmission section. This would better mimic the LTE baseline given we don’t anymore have the AMD PDU segment concept. Besides, this will facilitate the transmitter operation as no association between RLC SDU (segment) and AMD PDU needs to be memorized.

	Qualcomm
	RLC SDU (segments)
	We should use SDU-based retransmission since acknowledged is per SN.

	NTT DOCOMO
	RLC SDU (segments)
	

	Intel
	RLC SDU (segments)
	

	CATT
	RLC SDU (segments)
	We also share Nokia’s view that some aspects of the TP assume AMD PDUs shall be stored for re-transmission, e.g. “deliver the AMD PDU as it is …”, which suggests re-using the stored AMD PDU and so suggests an implementation. Model-wise it might be cleaner to always assume a new PDU is generated.

	ITRI
	RLC SDU (segments)
	We share the same understanding with Huawei. The “RLC SDU segment” mentioned in the retransmission section may correspond to multiple previously transmitted RLC PDUs. So we are fine with the current specification.

	Fujitsu
	RLC SDU (segments)
	It has been the intention of the RLC specification.

	Lenovo/MotM
	RLC SDU (segments)
	

	Samsung
	RLC SDU (segments)
	



Summary: companies are fully aligned. Therefore, it is proposed:
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Polling
The polling procedure had been discussed in RAN#99bis based on R2-1710696 and R2-1710902 and in offline discussion in RAN2#99b CB316 NR polling_v5.docx. The following agreements were reached:
Agreement
1. BYTE_WITHOUT_POLL is updated for PDUs with new byte segments assembled.  PDU_WITHOUT_POLL is updated for new PDUs (e.g. the PDUs with data not previously transmitted)
2. The PDU_WITHOUT_POLL and BYTE_WITHOUT_POLL increment and reset are performed per PDU.
3. Poll bit is included in the header of the RLC PDU that triggered the polling bit 
FFS - PDU_WITHOUT_POLL and BYTE_WITHOUT_POLL are updated, and reset if the updated value exceeds the threshold pollPDU or pollByte, upon the transmission opportunity is notified by the lower layer as in LTE baseline.


The following question aims at clarifying the FFS above. This open issue is mentioned also in [99bis#13][NR UP/RLC] and indicated to be discussed here.
Shall PDU_WITHOUT_POLL and BYTE_WITHOUT_POLL be updated (and reset) upon transmission opportunity is notified from lower layer as in LTE baseline, or upon assembly of PDU? 

	Company
	Answer
	Comment

	LG
	Upon assembly of PDU
	In LTE, the UE forms an RLC PDU upon transmission opportunity. However, in NR, the UE can form an RLC PDU before transmission opportunity. 
The LTE baseline for poll counter update is “upon assembly of PDU”, not “upon transmission opportunity”, as specified in section 5.2.2.1 of TS36.322. 
Therefore, if we follow the LTE baseline, Poll counters should be updated upon assembly of PDU. We think this LTE baseline does not have to be changed even if we allow pre-processing.

	Ericsson
	Upon transmission opportunity is notified
	In LTE, transmission opportunity and time of assembly is the same according to the RLC specification. Since in NR, at the time of assembly (due to pre-construction), it is not clear how many byte segments will actually be transmitted, the poll counters cannot be updated yet. (if they were updated at this point in time, they would need to be updated another time when the actual bytes to be transmitted are clear).

	Sharp
	Upon assembly of PDU
	This align with the first agreement “BYTE_WITHOUT_POLL is updated for PDUs with new byte segments assembled”

	ZTE
	Upontransmission opportunity is notified
	We agree with Ericsson


	Huawei, HiSilicon
	Upon transmission opportunity is notified
	It is possible for the transmitter to increment the two counters upon PDU assembly before a transmission opportunity, i.e. upon PDU pre-construction. However, resetting the two counters is also subject to the other two conditions for poll triggering (i.e. last PDU and poll retransmission), and these two conditions (i.e. last PDU and poll retransmission) can only be checked at a particular transmission opportunity.
Therefore, before the transmission opportunity, whenthe transmitter pre-constructs a PDU, it has difficulty for the transmitter to know if the two counters will be reset at a transmission opportunity later and to decide whether or not to include a poll in the pre-constructed PDU. 


	Xiaomi
	Depends on whether pre-submission is allowed
	If pre-submission of RLC PDUs before transmission opportunity is indicated by lower layer is allowed, these two parameters may be better updated upon assembly of PDU, otherwise, we agree with Ericsson that they should be updated upon transmission opportunity is notified.

	MediaTek
	Upon assembly of PDU
	We think that both schemes will work, and result mostly in the same behaviour. Updating on transmission opportunity will lead to a more accurate count of PDU_WITHOUT_POLL. However updating upon assembly seems to be simpler from UE implementation point of view.


	Nokia, NSB
	Upon transmission opportunity is notified
	We share the views by Ericsson.
Furthermore, as PDU_WITHOUT_POLL counter will be incremented if an RLC SDU segment is transmitted which cannot be predicted by pre-processing, the polling counters need anyway to be recalculated during transmission opportunity always.
Similarly, for BYTE_WITHOUT_POLL, if the pre-processed AMD PDU was calculated to include a poll, this might not anymore be true for a resulting AMD PDU since the RLC SDU was segmented.
Besides, as a RLC SDU can be discarded after AMD PDU was created due to pre-processing, this should also be accounted in the procedure.
Hence, it is way simpler to write the procedure to happen always upon transmission opportunity is notified by lower layer.

	Qualcomm
	Neutral
	It seems against the principle to enforce polling logic to be triggered upon transmission opportunity is notified since we have already agreed “BYTE_WITHOUT_POLL is updated for PDUs with new byte segments assembled.”
If the polling procedure is triggered upon transmission opportunity is notified, we think it is betterthe poll bit is set at the last PDU so that the ACK/NACK is triggered by the last RLC PDU in the TB. Otherwise parallel processing at Rx side potentially may cause longer delay compared to LTE.

	NTT DOCOMO
	Upon transmission opportunity is notified
	We agree with Ericsson that the Polling should be based on the bytes / number of RLC PDU which are transmitted over the air. As pointed out Nokia, we also need to consider that RLC SDU is discarded for which RLC PDU is pre-constructed such that the P field is adjusted based on the actual transmission. Otherwise, receiving side may not be able to be polled at all. Moreover, if polling is allowed before the transmission opportunity, it may cause unnecessary starting t-PollRetransmit which may lead thus unnecessary RLC retransmission (even before the pre-constructed PDUs are not transmitted over the air). 
So, Polling upon reception of transmission opportunity would be better option. It is noted that we don’t intend to preclude the pre-construction of RLC PDU with Polling. As long as the outcome is same, it could be allowed, i.e. UE could re-poll based on the actual transmission even it pre-constructed PDUs. 

	Intel
	Upon assembly of PDU
	In LTE, PDU_WITHOUT_POLL and BYTE_WITHOUT_POLL are updated and poll bit is included upon assembly of PDU. We think the same can be applicable in NR. This would be friendly to the pre-processing operation.

	CATT
	Upon transmission opportunity is notified
	According to agreement #2, both PDU_WITHOUT_POLL and BYTE_WITHOUT_POLL counters are incremented per PDU. Since a pre-processed AMD PDU may need to be updated into two or more PDUs because of segmentation, the counters increment on an AMD PDU reflecting a segment can only occur at the transmission opportunity.

	ITRI
	upon transmission opportunity is notified
	We agree with Ericsson, Huawei and Nokia. We think any recalculation of PDU_WITHOUT_POLL and BYTE_WITHOUT_POLL is complex and wonder if it is feasible after the two counters reset.

	Fujitsu
	Upon assembly of PDU
	As in LTE. And it is simple from the viewpoint of implementation.

	Lenovo/MotM
	Upon assembly of PDU(s)
	From UE implementation it’s favourable to update at the assembly of a PDU. We agree with Mediatek that both options will result in mostly the same behaviour, therefore we think it’s more important to define some UE implementation friendly behaviour.

	Samsung
	Upon transmission opportunity is notified
	UE behaviour on polling should not depend on UE’s pre-processing capability. Otherwise, NW cannot assume the same UE behaviour. 

	Sequans
	Upon assembly of PDU
	As both can work, it is better to ease UE implementation. This also aligns with LTE.



Summary: 7 upon assembly (among which 3 state that both approaches work), 2 undecided, 8 upon transmission opportunity notified (among which all have technical concerns with upon assembly stating that correct counting PDU_WHITHOUT_POLL and BYTE_WITHOUT_POLL is only possible at transmission opportunity). Therefore, it is proposed:
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[bookmark: _Toc498082749]Re-establishment procedure
In R2-1711568 it is discussed which data units should be discarded during re-establishment. Compared to the running TS in [99bis#13][NR UP/RLC]  the following questions remain:
Should the receiving AM RLC entity discard RLC SDU segments during RLC re-establishment procedure?
	Company
	Answer
	Comment

	LG
	No
	In RAN2#99bis, RAN2 discussed this issue for RLC UM. The same can be applied to RLC AM, i.e., an RLC PDU includes an RLC SDU segment. Hence, it is already covered by the current text.

	Ericsson 
	No
	Acc. to RLC AM reception procedure, AMD PDUs are stored in the reception buffer (not “SDU or segments” are stored. Therefore, it seems sufficient to refer to AMD PDUs to discard (in the receiving AM RLC entity) at re-establishment.

	Sharp
	No
	Agree with Ericsson

	ZTE
	NO
	An RLC PDU is a complete RLC SDU or an RLC SDU segments; the text of "discarding AMD PDUs in the receiving side" is fine.

	Huawei, HiSilicon
	No
	As long as the UE knows to discard the stored segments for a SDU, it is not a problem to call it a RLC PDU or a RLC SDU segment.

	Xiaomi
	No
	Only all bytes of a RLC SDU are received, UE will reassemble RLC SDU from the RLC PDUs. Thus, there will be no RLC SDU segment in the buffer.

	MediaTek
	Unclear what Yes or No means here.
	We concur with ZTE and others. No need to change the spec.

	Nokia, NSB
	No
	Only AMD PDUs should be stored in the reception buffer.

	Qualcomm
	No
	It seems it is worth clarifying RLC PDU may be a RLC SDU or an RLC SDU segment.

	NTT DOCOMO
	Not needed
	Agree with Ericsson.
Apart from RLC-AM, R2-1711568 addressed transmitting side of RLC-TM for which the current RLC running CR covers only RLC SDU. But, if we allow RLC PDU pre-construction also for RLC-TM, TMD-PDU should be also discarded (if pre-constructed) upon RLC re-establishment. 

	Intel
	No
	We don’t think any change is needed because in the RLC reception buffer, only RLC SDU segments are buffered, i.e. RLC SDU segment is equivalent to AMD PDU. Therefore we think it is sufficient to specify to discard AMD PDU upon re-establishment (which is already reflected in current NR RLC spec).

	CATT
	No
	Same reasons as cited above.

	ITRI
	No
	Agree with Ericsson

	Fujitsu
	No, but…
	The clarification is fine as suggested by Qualcomm.

	Lenovo/MotM
	No
	Already covered by current specification

	Samsung
	No
	Only AMD PDU can be discarded in the receiving side.

	Sequans
	No change needed
	Agree with Ericsson. 



Summary: companies are fully aligned. Therefore, it is proposed:
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Data volume calculation
Current RLC TS draft 38.322-110 v2 does not consider byte segments of SDUs for the data volume calculation.
Should segments of SDUs that have not yet been included in a data PDU be considered as RLC data volume? 
	Company
	Answer
	Comment

	LG
	Yes
	

	Ericsson 
	Yes
	

	Sharp
	Yes
	

	ZTE
	Yes
	

	Huawei, HiSilicon
	Yes
	Maybe it is sufficient to add some words like: 
“-	RLC SDUsor RLC SDU segmentsthat have not yet been included in an RLC data PDU;”

	Xiaomi
	Yes
	

	MediaTek
	Yes, but no change to spec. is needed.
	Once the PDCP layer delivers PDCP PDUs to the RLC either as part of pre-processing or upon notification of transmission opportunity from lower layers, the RLC layer coverts RLC SDUs to RLC data PDUs. In the current draft TS, “RLC data PDUs that are pending for initial transmission” is counted towards RLC data volume. These data PDUs include those RLC PDUs that contain SDU segments as a result of segmentation.

	Nokia, NSB
	Yes
	

	Qualcomm
	Yes
	

	NTT DOCOMO
	Yes
	

	Intel
	Yes
	Agree with MediaTek.

	CATT
	Yes
	

	ITRI
	Yes
	

	Fujitsu
	Yes
	

	Lenovo/MotM
	Yes
	

	Samsung
	Yes
	



Summary: companies are fully aligned. Therefore, it is proposed:
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Submission to lower layers
Current RLC TS draft 38.322-110 v2 does not specify when according to the standard model, the UE is instructed to send a PDU to lower layers. I.e. from the current RLC specification point of view, the UE does not submit to lower layers at all.
The question is whether a clarifying statement should be added, e.g. “RLC PDUs are submitted to lower layers when a transmission opportunity has by notified by lower layers”. This is independent of the pre-processing discussion, i.e. submission to lower layers is independent of whether the PDU was pre-created or created on-the-fly at this instance.
LTE RLC specification TS 36.322 had the statement “-	RLC PDUs are formed only when a transmission opportunity has been notified by lower layer (i.e. by MAC) and are then delivered to lower layer.” At least the underlined part (which is not related to forming PDUs)must be considered in NR specification of RLC, to clarify when the submission to lower layers is done.
Should it be specified that submission to lower layers is done when a transmission opportunity from lower layers is indicated? 
	Company
	Answer
	Comment

	LG
	Yes
	As there is no buffer in MAC, the RLC should store RLC PDUs until transmission opportunity is indicated.

	Ericsson
	Yes
	

	Sahrp
	Yes
	

	ZTE
	Yes
	

	Huawei, HiSilicon
	Yes
	Agree with LG

	Xiaomi
	Acceptable, but we slightly prefer that implementation based pre-submission is allowed
	Since PDCP supports pre-submission before transmission opportunity indicated, we kind of think that RLCcan also support it. If buffer is to be considered, we think it is an implementation issue.
Pre-submission should be allowed by UE implementation.

	MediaTek
	No
	Do we really need to specify this? This seems like UE implementation detail.

	Nokia, NSB
	Yes
	

	Qualcomm
	Yes
	

	NTT DOCOMO
	No strong opinion
	We think that it would be natural consequence since there is not corresponding buffer in MAC as pointed by LGE. 
As per the necessity to specify such timing, it seems modelling issue and depends on the consequence if we don’t specify it.  

	Intel
	No
	To maximize the benefit of pre-processing, one implementation is to involve the MAC layer for pre-processing. RAN2 has agreed to interleave MAC sub-headers with MAC SDUs to allow such implementation. Hencespecifying that submission to lower layers is done when a transmission opportunity is indicated contradicts previous RAN2 agreement.
Therefore we don’t think it is necessary to restrict the UE implementation to only submit RLC PDUs to MAC layer when a transmission opportunity is notified from MAC layer.

	CATT
	Yes
	

	ITRI
	Yes
	

	Fujitsu
	No, but…
	A modified LTE statement could be acceptable for the sake of progress in such a way to replace “only when” with just “when”. Our opinion would be that the implementation-specific submission to the lower layer should be allowed.

	Lenovo/MotM
	No
	We don’t think it’s necessary to restrict the UE implementations by specifying the inter-layer timing. Furthermore we don’t see a problem with the current version of specification. 

	Samsung
	No strong opinion
	It should not make different UE behaviour due to early delivery. Even if we add the instruction, early delivery to lower layer could be possible by UE implementation.

	Sequans
	No strong view 
	Agree with Samsung



Summary: 9 yes, 4 undecided, 4 no. Therefore, it is proposed:
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Ensuring RLC SN gaps are not allowed
In current RLC TS draft 38.322-110 v2 an editor’s note was added on Section 5.3: “Editor’s note: The text in this sub-clause (and if needed in other places) will be updated to ensure that RLC SN gaps are not allowed in the transmitter side.” It was suggested in [99bis#13] to move the discussion on implementation of related agreements towards this email discussion. 
The agreements from RAN2#99bis were:
-     Assumption: It is allowed for RLC PDUs to still be formed before notified by lower layer of a transmission opportunity and MAC headers can be pre-created
1    In NR, the RLC entity discards a RLC SDU only if no segments of the RLC SDU has been “transmitted over the air”/”mapped to a transport block”. 
2    RAN2 intention is that no RLC SN gap are allowed.  The procedures in the specs should prevent this situation from occuring.  A NOTE can be added “that RLC SN gap are not allowed in the transmitter side.” 
Both the assumption and the two agreements require clear specification text, for which two approaches had been discussed in RAN2#99bis (captured in minutes):
How do we manage the SN gap
Option 1 
-   TX_Next (if incremented) is only updated in procedural text when the RLC PDU is delivered to lower layer
Option 2
-     Capture in normative text RLC SN gap is not allowed in the transmitter side. In NR, the RLC entity discards a RLC SDU only if no segments of the RLC SDU has been submitted to the lower layer
It is discussed in the following, which implementation approach should be taken to prevent the situation of occurring RLC SN gaps. 
Which implementation approach should be taken to prevent RLC SN gaps from happening?
	Company
	Approach
	Comment

	Ericsson
	Option 1
	The current draft does not capture the agreement 2, and does not implement neither option 1 nor 2, i.e. RLC SN gap may still occur! Example:
-	Acc. to 5.1.3.1.1 when an RLC PDU is pre-constructed, TX_NEXT is incremented.
-	A PDU may be discarded acc. to 5.3 if from the indicated RLC SDU no part has been transmitted […].
-	This clearly creates an SN gap if the discarded SDU was not the last SDU.

It must be clarified by the procedures in the specs that this does not happen (agreement 2), which can be achieved with implementing option 1. We would like to emphasize that Option 1 (as e.g. outlined in discussed R2-1711746) provides the far simpler and more clear way to specify the RLC transmission procedure in NR – compared to Option 2: Option 1 would be aligned with LTE, and follows the general 3GPP specification guidelines to specify only the minimum requirement for the UE to operate on the air interface. In no way, it prevents pre-creation of PDUs according to UE implementations. And thus, is aligned with all previous agreements. Besides, it would be aligned with the general understanding of “transmission window” (which has upper edge TX_Next), i.e. it refers to the data/SNs that are being transmitted, and not the data/SNs being pre-created and buffered.

How unnecessary complex the NR RLC transmitter model in the current draft is, becomes clearly obvious from the draft Figure 5.2.1.2.1-1, where “Generate RLC header […]”, “[…] Modify RLC header”, “Add RLC header” outline a specific UE implementation (or memory architecture), rather than what is required from the standard model point of view for the UE to operate on the air interface. This would just be, like in LTE (corresponding Figure 4.2.1.2.1-1) “Add RLC header” (i.e. at transmission opportunity). The LTE RLC specification for years provided a proven “model” for the UE implementations of RLC, that can be readily reused by UE implementations with pre-processing.

	LG
	Option 2
	We think the normative text is sufficient and UE implementation can prevent RLC SN gap at the transmitter. We are ok with the text specified in option2, i.e. “In NR, the RLC entity discards a RLC SDU only if no segments of the RLC SDU has been submitted to the lower layer”.

	Sharp
	Option 2
	We think it should be captured in RLC SDU discard procedure that “the RLC entity discards a RLC SDU only if no segments of the RLC SDU has been submitted to the lower layer”

	ZTE
	Option1
	We share the same view with Ericsson

	Huawei, HiSilicon
	Option 2
	We only need to specify a restriction that RLC SN gap is not allowed. As long as this restriction is satisfied, it is up to UE implementation how to manage TX_Next. Option 1 is a possible approach for the UE implementation to manage TX_Next. But there are still other approaches for UE implementation, e.g. updating RLC SNs of the pre-constructed PDUs when discarding some RLC SDUs. But we do not need to specify details of these UE implementation approaches.

	Xiaomi
	Option 1
	Option 2 brings more difficulty for people to understand, option 1 is easier to understand and quite straightforward.

	MediaTek
	Option 2
	SN gap is an issue only for RLC UM. For RLC AM, it is unclear how Option 1 will work with pre-processing, since SN information will not be available until transmission opportunity occurs. In any case, this is an issue only when SDU discard happens, so can be handled in that clause.

	Nokia, NSB
	Option 1
	We agree the views by Ericsson.

	Qualcomm
	Option 2
	It is sufficient to clarify no RLC SDU that is either fully or partially transmitted OTA can be discarded.

	NTT DOCOMO
	Option2
	Both could resolve the concern in case of the SDU discard, However, based on the discussion in the past, Option2 could be a way forward (agreeing with Huawei). Also, if intention/concerning case is not clear (as pointed out by Xiaomi), we are open to improve the text. 

	Intel
	Capturing a note or Option 2
	We should following the meeting agreement to capture a note: “RLC SN gap are not allowed in the transmitter side.” 

We don’t think it’s necessary to capture TX_Next is only updated when the RLC PDU is delivered to lower layer (option 1). This clearly restricts the pre-processing. Since RLC SNs are generated based on TX_Next, if TX_Next is only updated when RLC PDU is submitted to lower layers, the RLC headers cannot be pre-generated.Such restriction prevents pre-processing and therefore puts unnecessary restriction on UE implementation.

Although we prefer to capture a note (according to RAN2#99bis agreement), if all companies think that normative text is necessary, we are fine to go with Option 2.

	CATT
	Option 2
	Capturing in normative text RLC SN gap is not allowed is the only mandatory normative requirement. How the requirement is fulfilled is fully left to UE implementation.

	ITRI
	Option 2
	We share the same view with MediaTek.

	Fujitsu
	Option 2
	Option 2 is suitable to capture the agreement “Assumption: It is allowed for RLC PDUs to still be formed before notified by lower layer of a transmission opportunity and MAC headers can be pre-created”.

	Lenovo/MotM
	Option 2
	Option1 would restrict UE implementations. 

	Samsung
	Option 2
	In Option 1, SN gap may not be prevented when UE delivers a PDU to MAC by pre-processing. RLC SN gap should be prohibited because RLC AM cannot work with gap.

	Sequans
	Option 2 in normative text or in a NOTE
	Agree with Intel



Summary: 4 Option1, 11 Option2, 2 Option2 or NOTE. Therefore, it is proposed:
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RLC AM and UM transmit procedure alignment
As pointed out in the email discussion [99bis#13], the transmission procedures among RLC AM and UM are not aligned in current TS draft 38.322-110 v2, i.e. for AM RLC entity:
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.
And for UM RLC entity:
5.1.2.1.1   General
When delivering a UMD PDU to lower layer, the transmitting UM RLC entity shall:
-     if the PDU contains a segment of a SDU, set the SN of the UMD PDU to TX_Next
-     if the PDU contains a segment that maps to the last byte of a SDU, then increment TX_Next by one.
This open issue is related to question 2.8 and it should be discussed whether and how the transmit procedures should be aligned.
Should the transmit procedures for AM and UM be aligned, and which approach should be taken? 
	Company
	Answer
	Comment

	LG
	No need to be aligned
	The situation is completely different. The AM entity should map SN to all RLC SDUs but the UM entity should map SN to only RLC SDUs which need to be segmented.
In addition, the UM entity can determine whether an RLC SDU should be segmented or not only when submitting a UMD PDU to lower layer.
Considering this big difference between AM and UM, the aligned procedure for AM and UM is not required.

	Ericsson
	Aligned. Like UM.
	For both AM and UM, the transmitting entity can only determine whether an SDU needs to be segmented or not when submitting to lower layers. Only at this point in time, TX_NEXT can be determined, as also explained in 2.8. Therefore, current AM procedure draft should be aligned with UM.

	Sharp
	No need to be aligned
	We agree with LG that the situation for AM and UM are different. So, there is no need to be aligned.

	ZTE
	NO need to be aligned
	The current text for UM SN assigning is clearer than "aligned with AM".

	Huawei, HiSilicon
	Can align them as much as possible
	It is possible to specify construction of RLC UMD PDU like below to make it more aligned with RLC AM.
For each RLC SDU received from the upper layer, the UM RLC entity shall:
-	construct a UMD PDU;
-	if the UMD PDU contains a segment of an RLC SDU, set the SN of the UMD PDU to TX_Next
-	if the UMD PDU contains a segment that maps to the last byte of an RLC SDU, then increment TX_Next by one.
Note that this procedure it is based on the assumption that the RLC entity may not construct the RLC PDU immediately after it receives a RLC SDU from upper layers and it is up to UE implementation when to construct RLC PDUs.


	MediaTek
	No
	Same view as LG. SNs in AM are used for lossless data transmission, and in UM for reassembly. Since these are quite different functions, we see no need to align.

	Nokia, NSB
	Align AM with UM.
	By far this is the simplest approach for the normative text as it does not have any issues with discarding procedure, for instance, nor it will expose any limitations to pre-processing.

	Qualcomm
	No need to be aligned
	Agree with LG

	NTT DOCOMO
	Align AM with UM
	Agree with Nokia. For both RLC-AM and RLC-UM, the actual association between RLC SN and SDU is to be fixed only after it is determined that the corresponding RLC SDU will not be discarded due to PDCP discard timer, i.e. whole/part of RLC SDU are mapped onto MAC PDU, 
We think it would be better to align as much as possible unless there is significant difference.

	Intel
	No need to align with AM
	We don’t think it is necessary to align AM and UM operation here. The main difference between AM and UM is that for UM, RLC SN is only generated for SDU segment. Since whether segmentation is needed can be only known after LCP, RLC SN cannot be pre-determined for a RLC SDU. On the contrary, for RLC AM, RLC SN can be pre-generated. Due to such difference, we don’t think it is necessary to align AM and UM operation.

	CATT
	No
	We see no problem in having different descriptions for both procedures since their functionalities are different.

	ITRI
	No need to be aligned
	We don’t see the benefit to align these two different procedures with each other.

	Fujitsu
	No
	The current statement is clear.

	Lenovo/MotM
	No
	We don’t see a need to align them

	Samsung
	No
	Same view as LG.

	Sequans
	No
	Same view as LG.



Summary: 12 no need to align, 3 align AM with UM, 1 align generally. Therefore, it is proposed:
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ACK_SN setting in a STATUS PDU
In R2-1708774, it is discussed that with the current RX_Next_Highest updating principle, upon constructing a STATUS PDU the missing last segment of ACK_SN-1 may be reported even though that would have not been transmitted yet / is being transmitted. This may lead to unnecessary re-transmission of RLC SDU segments that were actually received in the first transmission.
Possible options in resolving this issue:
- Option 1: Use RX_Highest_Status - 1 as highest possible ACK_SN in the STATUS PDU.
- Unnecessary NACK for actually not missing segment can be avoided but already in sequence received segments of ACK_SN (in this case) are not ACKed.
- Option 2: Highest possible ACK_SN is RX_Highest_Status and ACK_SN follows an optional SO field in the STATUS PDU to indicate the byte offset of the next not received segment which is not reported as missing in the status report (ie., SO recording can be done similarly to NACK_SN).
- All in-sequence received RLC SDU segments can be reported as in LTE baseline but UE behaviour in setting the SO field for ACK_SN should be defined.
- Option 3: Do nothing.
- Unnecessary NACK may be transmitted as well as unnecessary re-transmissions triggered for already received segments creating overhead. This will also increment the RETX_COUNT unnecessarily.

Which option should be selected for the ACK_SN setting in a STATUS PDU? 
	Company
	Answer
	Comment

	LG
	Opt 3.
	We think that this is not an issue anymore and unnecessary NACK is not transmitted because, in the last meeting, it was agreed that t-reassembly timer is triggered by gap detection and stopped by gap filled. 
This means that a STATUS PDU must be triggered only when the gap is detected and t-reassembly expires, or the receiving side of AM RLC entity receives an AMD PDU with pollbit=1. With those two cases, the remaining not received segments should be reported to the peer transmitting side of AM RLC entity.
Thus, we think that no more optimization should be considered for STATUS PDU format as in agreement from the last meeting like below.
	Agreements: 
1	The AMD PDU formats in the draft TS are confirmed, and corresponding Editor’s note is removed
2	No further optimizations on current STATUS PDU format are pursued




	Ericsson
	Opt 3 
	Agree with LGs view. This is not a problem after agreements from the last meeting. 

	Sharp
	Option 3
	Agree with LG.

	ZTE
	Opt 3
	We share the view that there is not problem now.

	Huawei, HiSilicon
	Option 3
	The problem is alleviated based on the agreement in the last meeting although it has not been fully eliminated. We are fine without changes.

	MediaTek
	Option 3
	We think this is not an essential enhancement.

	Nokia, NSB
	Option 1 or 2
	As Huawei pointed out, the problem is only alleviated by the t-Reassembly handling agreed but still exists, for instance, due to polling.
It would be good to acknowledge the issue not needing to repair it in the future.

	Qualcomm
	Option 3
	Same view as LG

	NTT DOCOMO
	Option3
	We are fine not to optimize now and could consider later there is significant problem.

	Intel
	Option 3
	We don’t think optimization is needed.

	CATT
	Option 1
	We agree with Nokia that the issue still exists if the STATUS PDU is sent because the last received segment of the last received (but yet incomplete) SDU carries a Poll bit. Option 1 solves this issue.
But if majority prefers option 3, as mentioned by rapporteur, the STATUS PDU will report NACK for segments that may not have been transmitted yet, thus leading to a weird behaviour in Section 5.2.1 Retransmission. But on the other hand it is obvious that the transmitter should not consider for retransmission an RLC SDU segment that was not transmitted yet. Which can be simply solved by slight update of the text as follows:
When receiving a negative acknowledgement for a RLC SDU or a RLC SDU segment by a STATUS PDU from its peer AM RLC entity, the transmitting side of the AM RLC entity shall:
-	if the SN of the corresponding RLC SDU falls within the range TX_Next_Ack <= SN < TX_Next:
-	consider the RLC SDU or the transmitted RLC SDU segment for which a negative acknowledgement was received for retransmission.


	ITRI
	Option 1 or 2
	Too early reporting of not transmitted yet or still ongoing segment should be avoided.

	Fujitsu
	Option 3
	We will follow the agreement.

	Lenovo/MotM
	Option 3
	

	Samsung
	Option 3
	Timer triggering based on gap detection resolves the problem.



Summary: 1 option 1, 2 option 1 or 2, 12 option 3. Therefore, it is proposed:
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Modelling of header pre-creation (e.g. in Figures)
In [99bis#13] a further discussion point was outlined regarding the general RLC specification model, and the the high-level description of the model in Figure 4.2.1.2.1-1 and Figure 4.2.1.3.1-1(acc. to current draft TS 38.322-110_v4).The question is whether the following assumption of allowing RLC PDUs to still be formed before notified by lower layer of a transmission opportunity, should be captured in the standard model and figures or not.
-     Assumption: It is allowed for RLC PDUs to still be formed before notified by lower layer of a transmission opportunity and MAC headers can be pre-created
What should the general RLC standard model capture, e.g. in Figure 4.2.1.2.1-1 and Figure 4.2.1.3.1-1 wrt header pre-preation/pre-processing? 
	Company
	Answer
	Comment

	Ericsson
	Only addition of header 
(Not header generation, storing or modification)
	The standard model must not preclude UE implementations. I.e. should not preclude pre-construction of PDUs nor on-the-fly creation of PDUs. Therefore, the Figures as in current draft TS, which specify UE implementation details like header generation, storing and modification – which are all not required for correct operation/functionality of RLC for the radio interface – are not acceptable to be specified. As we pointed out in 2.8, specifying those operations would only add unnecessary complexity. 
We propose to specify only the minimum requirements, thus not precluding any UE implementation, i.e. like in LTE only specify “Add RLC header”.

	LG
	No change of figure 4.2.1.2.1-1 and 4.2.1.3.1-1
	The section 4.2.1 starts with the wording “The description in this sub clause is a model and does not specify or restrict implementations”. This means that the figure is informative and does not restrict any implementation and UE behaviour.
In addition, unlike LTE, the pre-processing is introduced in NR. The current figure would be helpful to understand NR RLC and pre-processing.

	ZTE
	NO further modification  is need 
	The implementation models of current figures will not preclude UE's pre-processing. We think there is no need to modify

	Huawei, HiSilicon
	Only capture the addition of RLC header
	Agree with Ericsson. It does not need to restrict the UE implementation for RLC PDU pre-construction (i.e. generate a RLC PDU and modify the PDU when needed). Current modelling is complex and unnecessary.
Note that the description of UE behavior of pre-construction (i.e. generate RLC header and modify RLC header) is not only illustrated in the modeling figures, but also in the descriptive text. 
In 4.2.1.2.2, it says “When notified of a transmission opportunity by the lower layer, the transmitting UM RLC entity shall segment the RLC SDUs, if needed, so that the corresponding UMD PDUs, with RLC headers updated as needed, fit within the total size of RLC PDU(s) indicated by lower layer.”
In 4.2.1.3.2, it says “When notified of a transmission opportunity by the lower layer, the transmitting AM RLC entity shall segment the RLC SDUs, if needed, so that the corresponding AMD PDUs, with RLC headers updated as needed, fit within the total size of RLC PDU(s) indicated by lower layer.”

All the procedures specified in other parts are following this modeling. We think those restrictive descriptions are not necessary and should be updated.


	Xiaomi
	RLC Header and PDU pre-generation
	The current figures give people the wrong impression that only pregeneration of RLC header is allowed. We think the figure should show that the pregeneration of RLC header or RLC PDU is allowed.

	MediaTek
	No
	We agree with LG. We would also like to point out that is not really an open issue in the sense that the topic has been discussed before in RAN2, and the consensus was to keep the figures in the current form.

	Nokia, NSB
	Only addition of the header (ie., no header generation and modification).
	Agree with Ericsson. Besides, that will align to agreed LTE baseline.

	Qualcomm
	No further change
	Agree with LG and ZTE

	NTT DOCOMO
	No strong opinion
	

	Intel
	No change of figure 4.2.1.2.1-1 and 4.2.1.3.1-1
	We agree with LG and MediaTek.

	CATT
	No change
	Current model defines the required functionality and is aligned with the long-time discussed design principles of NR L2 stack. And as mentioned by LG, it is clearly stated that it does not intend to restrict any implementation.

	ITRI
	RLC Header and PDU pre-generation
	Agree with Xiaomi

	Fujitsu
	No
	It is clear that the Figures are just models.

	Lenovo/MotM
	No
	This doesn’t seem to be an open issue. Therefore this should not be discussed. 

	Samsung
	No
	Current figures do not preclude pre-processing. 



Summary: 3 only header addition, 10 no change, 1 undecided. Therefore, it is proposed:
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Furthermore, in 5.1.3.1.1, for the procedure below for RLC AM:
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.
We would like to clarify that the UE may not need to construct an AMD PDU immediately after receiving an RLC SDU from the upper layer. If this understanding is correct, a note can be added. With this clarification, it is possible to align the procedure between AM and UM in 5.1.2.1.1 and 5.1.3.1.1 (i.e. question in section 2.9). 
According to the text cited above, is it correct that the UE may not need to construct an AMD PDU immediately after receiving an RLC SDU from the upper layer and it is up to UE when to construct a RLC PDU? 
	Company
	Answer
	Comment

	Huawei, HiSilicon
	Yes, it is up to UE when to construct a RLC PDU
	A note can be added to clarify that the UE may not need to construct an AMD PDU immediately after receiving an RLC SDU from the upper layer and it is up to UE when to construct a RLC PDU.

	Ericsson
	Unnecessarily complex modelling
	As pointed out in question 2.8 and2.11.1it is far more complex to model the UE behaviourlike:
· (1) TX_NEXT and header construction at reception of SDU from upper layer
· And leaving open to UE implementation to deviate from this, i.e. construct PDUs on the fly
than:
· (2) TX_NEXT update and header construction at transmission to lower layers
· And leaving it to UE implementation to deviate from this, i.e. pre-create PDUs
because:
· The standard model must ensure correct and consistent UE operation, i.e. provide a basis for testable behaviour. 
· Therefore, additionally to (1) it must be specified in normative text, that RLC SN gaps are not possible, e.g. that in case of pre-creation, the discard procedure does not lead to RLC SN gaps. And further, it must be specified that TX_NEXT and headers are updated at the transmission opportunity. This creates redundant complexity. The NOTE as proposed by Huawei would increase that complexity even more.
Aligned with 2.11.1, the standard model should capture only capture that TX_NEXT is updated and headers created at transmission opportunity as in LTE. This model does not preclude UE implementations doing pre-creation of PDUs.

	MediaTek
	Yes
	There is no restriction in the current spec, on when the UE constructs the RLC PDU; it can do so either as part of pre-processing or upon request from lower layers. We do not think that the text should be interpreted to impose any requirements on the time at which RLC PDU is generated, that is completely up to UE implementation.

	Nokia, NSB
	Yes, UE does not need to construct AMD PDU immediately after receiving an RLC SDU.
	However, the current procedural text is not according to agreements made in RAN2 as for each RLC SDU received from the upper layer the procedure may not need to be enforced by UE in practice (e.g., RLC SDU discard before transmission).
We also think that adding many NOTEs clarifying behaviour is in general not good approach for specification.
Hence, as proposed above, TX_Next should be updated upon transmission opportunity which makes the specification concise and clear.

	Qualcomm
	Yes
	There is no restriction in the spec.

	NTT DOCOMO
	Yes
	We agree that it is up to UE implementation and we think that the current spec seems to specify the text in such way   intentionally not to preclude PDU construction either before/after the transmission notification. Thus, we are not sure of the necessity of the additional note. 

	Intel
	Yes, up to UE implementation
	Agree with MediaTek that current NR RLC specification does not restrict the UE implementation.

	CATT
	Yes
	Obviously the UE is not mandated to construct an AMD PDU immediately after receiving an RLC SDU from the upper layer, but a Note is not needed to clarify that. Again, as mentioned for 2.11.1, and as was the case in LTE, the procedural text reflects a functional model that does not restrict any implementation as long as the functionality is fullfilled. The chosen model is different from LTE though to rather suggest less tight coupling of RLC functions to MAC triggers to highlight this clear departure from LTE that motivated the new design of RLC and PDCP sub-layers for NR.

	ITRI
	Yes
	We are fine with the text.

	LG
	Yes, up to UE implementation
	The current spec does not restrict UE implementation.

	Fujitsu
	Yes
	It is totally up to the implementation.

	Lenovo/MotM
	Yes
	Up to implementation

	Samsung
	Yes
	It’s purely up to UE implementation. We think that preventing SN gap addressed in 2.8 is sufficient.

	Sequans
	Yes
	It is up to UE implementation, already in the current text.



Summary: 14 up to UE when to create PDU, among 2 consider a different specification approach. Therefore, it is proposed:
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Align the description about update of TX_Next in the TX_Next definition and RLC AM Tx behavior
The definition of TX_Next in the endorsed TS is not align with the agreement as discussed in R2-1710249. It was agreed in RAN2#97bis meeting that “An RLC SDU for UM and AM can be associated with only one RLC SN, i.e., the byte segments from an RLC SDU can be associated with the same RLC SN”, which means RLC SN is assigned for RLC SDU but not for AMD PDU.Compared to the running TS in [99bis#13][NR UP/RLC]  the issue remain. So, the statement of the send state variable TX_Next should be modified.

In addition, insection 7.1 of current TS draft 38.322-110 v5:
b) TX_Next – Send state variable
This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity delivers an AMD PDU with SN = TX_Next.
In section 5.1.3.1.1of current TS draft 38.322-110 v5, for RLC AM Tx:
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.
From the description of send state variable TX_Next, it should be update when delivers an AMD PDU with SN=TX_Next. But from the description of RLC AM Tx, TX_Next is updated when an AMD PDU with SN=TX_Next is constructed.So, there is a confliction about how to update of TX_Next between them. Possible options in resolving this issue:
Option 1: update the definition of TX_Next
Option 2: update the RLC AM Tx procedure

Proposed statement of TX_Next for option 1
This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity constructs an AMD PDU with SN = TX_Next and contains a RLC SDU or the last segment of a RLC SDU.
Proposed statement of TX_Next for option 2
This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity delivers an AMD PDU with SN = TX_Next and contains a RLC SDU or the last segment of a RLC SDU.
Proposed RLC AM Tx behaviour for option 2:
For each RLC SDU received from the upper layer, the AM RLC entity shall:
-     generate RLC header;
When delivering an AMD PDU that contains a RLC SDU or a segment of a RLC SDU, to lower layer, the transmitting side of an AM RLC entity shall:
-                 set the SN of the AMD PDU to TX_Next of the corresponding RLC SDU.
-                 if the delivered AMD PDU contains the a RLC SDU or the last segment of a RLC SDU
-                 increment TX_Next by one
Proposed statement of TX_Next for option 3
This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated according to subclause 5.1.3.1.1.


Are companies agree that the statement of the state variableTX_Next for RLC AM should be modified？
	Company
	Answer
	comment

	Sharp
	Yes
	The description is not align with the agreement, so it should be updated.

	ZTE
	Yes
	

	LG
	Yes
	

	Huawei, HiSilicon
	Yes/No
	It depends on the conclusion of 2.8 on how to ensure RLC SDU not allowed.

	Ericsson
	Yes
	

	MediaTek
	Yes
	

	Nokia, NSB
	Yes
	

	Qualcomm
	Yes
	

	NTT DOCOMO
	Yes
	We agree that some parts of the current running CR are not aligned with the agreement in the past. On the other hand, the description which the rapporteur provided seems to have 2 aspects:
Issue1) Definition of TX_NEXT is not aligned with the past agreement.
Issue2) The timing to update TX_NEXT is not aligned in the separate sections in the spec. 
If above is correct, Option1 and Option2 may not be excusive. 

	Intel
	Yes
	

	CATT
	Yes
	

	ITRI
	Yes
	

	Fujitsu
	Yes
	

	Lenovo/MotM
	Yes
	

	Samsung
	Yes
	

	Sequans
	Yes
	



Summary: 14 yes, 1 undecided. The outcome of this question is considered within the proposal further below.

Which option should be selected to align the RLC AM Tx behaviour on updating of TX_Next for RLC AM?
	Company
	Answer
	comment

	Sharp
	Option 1
	According to the assumption “It is allowed for RLC PDUs to still be formed before notified by lower layer of a transmission opportunity and MAC headers can be pre-created”, AMD PDU which contains an SN can be constructed before notified by lower layer of a transmission opportunity and TX_Next is used to store the SN to be assigned to a newly generated AMD PDU.

	ZTE
	Option 1
	Option 1 seems simpler

	LG
	Option 1
	The definition of state variables should be updated according to the current RLC AM procedure in the running TS, i.e., increment TX_Next after constructinga new AMD PDU.

	Huawei, HiSilicon
	Option 3
	Not sure it is really useful to restate how to update this variable. It could be fine to just reference subclause 5.1.3.1.1.

	Ericsson
	Option 2
	As pointed out in 2.8 and 2.11. incrementing TX_NEXT upon transmission opportunity, as in LTE, provides the overall far simpler approach for the RLC specification. 

	MediaTek
	Option 1
	Agree with ZTE

	Nokia, NSB
	Option 2
	We agree with Ericsson.

	Qualcomm
	Option 1
	Option 1 is the simplest solution

	NTT DOCOMO
	Both
	Option1 is needed anyway to address Issue1 in our above comment.
The necessity of Option2 depends on the discussion in section2.9 but anyway alignment is preferable. 

	Intel
	Option 1
	We prefer option 1 since it does not restrict UE implementation.

	CATT
	Option 1
	Aligned with current RLC AM Tx behaviour

	ITRI
	Option 1
	

	Fujitsu
	Option 1
	With 2.8 and 2.11

	Samsung
	Option 1
	Both options seem working solutions. But option 1 is simpler.

	Sequans
	Option 1
	



Summary: 11 Option1, 2 Option2, 1 Option3. The outcome of this question is considering within the proposal further below.

For companies prefer option 1, do you agree the proposed statement of TX_Next?
	Company
	Answer
	Comment

	Sharp
	Yes
	

	ZTE
	No
	We think the definition can be revised as : “This state variable holds the value of the SN to be assigned for the next newly generated AMD PDUfor new RLC SDU. It is initially set to 0, and is updated whenever the AM RLC entity delivers an AMD PDU with SN = TX_Next.”

	LG
	No
	We think that this is rapporteur’s job. 
If update for definition of TX_Next is needed, the RLC rapporteur will modify definition of TX_Next according to the current RLC AM procedure in the running TS, i.e., increment TX_Next after constructinga new AMD PDU.

	MediaTek
	Yes
	We agree with the intent of the proposed wording, but we think the final decision can be left to the rapporteur.

	Qualcomm
	Yes
	

	NTT DOCOMO
	No
	To address the Issue1 stated in our above comment, the first sentence needs to be modified anyway to align with the agreements that RLC SN is assigned for RLC SDU but not for AMD PDU. Also, we tend to agree with Huawei that we don’t need to capture details here and could merely refer to procedure text or remove it, e.g. 
This state variable holds the value of the SN to be assigned for the RLC SDU for which the next newly AMD PDU is generated. It is initially set to 0.

	Intel
	Yes
	Agree with the intention and also OK to left the final wording to rapporteur.

	CATT
	Yes
	Same view as MediaTek.

	ITRI
	Yes
	

	Samsung
	Yes
	Agree with MediaTek

	Sequans
	Yes
	Same view as Mediatek.



Summary: 8 yes, 2 no. Therefore, considering also the outcome of question 2.12.1 and 2.12.2, it is proposed:
[bookmark: _Toc498082626][bookmark: _Toc498083437][bookmark: _Toc498094183][bookmark: _Toc498330555][bookmark: _Toc498333669][bookmark: _Toc498333898][bookmark: _Toc498340780][bookmark: _Toc498615519][bookmark: _Toc498620167]Align definition of the state variable TX_Next for RLC AM with description in procedural text by modifying the definition of TX_Next as follows: “This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity constructs an AMD PDU with SN = TX_Next and contains a RLC SDU or the last segment of a RLC SDU”.
For companies prefer option 2, do you agree the proposed statement of TX_Next?
	Company
	Answer
	comment

	Ericsson
	Yes
	

	Nokia, NSB
	Yes
	

	NTT DOCOMO
	No
	See answer in 2.12.3.



Summary: 2 yes, 1 no. Since this question is depending on outcome of 2.12.1, it is not considered further.

For companies prefer option 2, do you agree the proposed RLC AM Tx behaviour?
	Company
	Answer
	comment

	Ericsson
	No
	Along with TX_NEXT incrementation at transmission opportunity, also the header constructions should be modelledto be done at this point in time.

	Nokia, NSB
	No
	Relevant RLC headers are included in the section 4.2.1.3.2 already.

	NTT DOCOMO
	???
	See answer in 2.12.2.



Summary: 2 no, 1 undecided. Since this question is depending on outcome of 2.12.1, it is not considered further.

Conclusions
According to the outcome of the email discussion, and summaries provided in Section 2, the text proposal (attached) is provided. 
[bookmark: _Toc498083438][bookmark: _Toc498094184][bookmark: _Toc498330556][bookmark: _Toc498333670][bookmark: _Toc498333899][bookmark: _Toc498340781][bookmark: _Toc498615520][bookmark: _Toc498620168]Use provided text proposal implementing the outcome of the discussion as a baseline.
Furthermore, in the discussion of the TP, the following wording-issues became obvious, which require changes and alignment throughout the RLC specification, and should be further discussed:
[bookmark: _Toc498615521][bookmark: _Toc498620169]Discuss the following wording-related issues:
a. [bookmark: _Toc498615522][bookmark: _Toc498620170]Whether “transmitter delivers to lower layer” or “transmitter submits to lower layer”;
b. [bookmark: _Toc498615523][bookmark: _Toc498620171]Whether current wording in all RLC sections reflect correctly P13, i.e. does not mandate that RLC PDU(s) are constructed “when” an RLC SDU is received from upper layer;

[bookmark: _GoBack]List of proposals
In the following, we list all proposals:
Proposal 1	RLC entity release procedure is specified in RLC specification (triggering discarding of all RLC SDUs and PDUs).
Proposal 2	Restructure RLC sections, i.e. common section “RLC entity handling” with subsections “RLC establishment”, “RLC re-establishment”, “RLC release”.
Proposal 3	The TS 38.322 description on Status report format is sufficient to capture the behaviour of Status PDU construction, when a grant is not large enough to accommodate the status information of all missing PDUs.
Proposal 4	Retransmissions and acknowledgements are defined to be associated with RLC SDU (segments).
Proposal 5	For polling, PDU_WITHOUT_POLL and BYTE_WITHOUT_POLL are updated (and reset) upon transmission opportunity is notified from lower layer.
Proposal 6	The receiving AM RLC entity shall not discard RLC SDU segments during RLC re-establishment procedure.
Proposal 7	Segments of SDUs that have not yet been included in a data PDU should be considered as RLC data volume.
Proposal 8	It is specified that submission to lower layers is done when a transmission opportunity from lower layers is indicated.
Proposal 9	Capture in normative text RLC SN gap is not allowed in the transmitter side. In NR, the RLC entity discards a RLC SDU only if no segments of the RLC SDU has been submitted to the lower layer.
Proposal 10	No need is seen to align the transmit procedures for AM and UM.
Proposal 11	No changes/optimizations for the ACK_SN setting in a STATUS PDU.
Proposal 12	No changes to Figure 4.2.1.2.1-1 and Figure 4.2.1.3.1-1 wrt header pre-preation/pre-processing.
Proposal 13	When receiving an RLC SDU from upper layers, it is up to the UE implementation when to construct an RLC AMD PDU.
Proposal 14	Align definition of the state variable TX_Next for RLC AM with description in procedural text by modifying the definition of TX_Next as follows: “This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity constructs an AMD PDU with SN = TX_Next and contains a RLC SDU or the last segment of a RLC SDU”.
Proposal 15	Use provided text proposal implementing the outcome of the discussion as a baseline.
Proposal 16	Discuss the following wording-related issues:
a.	Whether “transmitter delivers to lower layer” or “transmitter submits to lower layer”;
b.	Whether current wording in all RLC sections reflect correctly P13, i.e. does not mandate that RLC PDU(s) are constructed “when” an RLC SDU is received from upper layer;


