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Introduction
This is a report of following offline discussion:

· [AT117-e][033][NR1615] RRC Other (Samsung)
	Scope: Treat R2-2202296, R2-2202297, R2-2202298, R2-2202763, R2-2202990, R2-2202991, R2-2203439, R2-2203441, R2-2203442. Ph1 Determine agreeable parts, Ph2 for agreeable parts, progress CRs.
	Intended outcome: Report, Agreed CRs.

References
The following documents are treated in this email discussion:
[1] R2-2202296	Discussion on RRC message segmentation	Samsung	discussion	Rel-16
[2] R2-2202297	Correction to RRC message segmentation	Samsung	CR	Rel-16	38.331	16.7.0	2886	-	F	TEI16
[3] R2-2202298	Correction to RRC message segmentation	Samsung	CR	Rel-16	36.331	16.7.0	4757	-	F	TEI16
[4] R2-2202763	Discussion on parallel transmission of segmented RRC messages	Lenovo, Motorola Mobility	discussion	Rel-16	TEI16
[5] R2-2202990	Correction on UL message segmentation	Samsung	CR	Rel-16	38.331	16.7.0	2920	-	F	RACS-RAN-Core
[6] R2-2202991	Correction on UL message segmentation	Samsung	CR	Rel-16	36.331	16.7.0	4768	-	F	RACS-RAN-Core
[7] R2-2203439	UL RRC segmentation capability	Ericsson	discussion
[8] R2-2203441	Correction on Non-numerical K1 Value	vivo	CR	Rel-16	38.321	16.7.0	1216	-	F	NR_unlic-Core
[9] R2-2203442	Correction on Non-numerical K1 Value	vivo 	CR	Rel-16	38.331	16.7.0	2959	-	F	NR_unlic-Core
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	Qualcomm Incorporation 
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[bookmark: _Toc462880706][bookmark: _Toc462957202][bookmark: _Toc462960524][bookmark: _Toc463066102]Discussion
RRC message segmentation
In RAN2#116-e meeting, an issue for RRC message segmentation was discussed as below.
	R2-2109803	Discard of received segments of RRC messages	Samsung	CR	Rel-16	36.331	16.6.0	4725	-	F	TEI16
The CR can be agreed with the following modifications:
• Keep only the 1st change.
• Add on coversheet some description of the cases in which the UE discards received segments of RRC messages upon leaving connected or inactive state.
The 2nd issue (general question on multiple parallel segmented DL RRC messages) can be raised up in NR session (to be discussed jointly for NR and LTE) in the next meeting.
Revised in R2-2111318
R2-2111318	Discard of received segments of RRC messages	Samsung	CR	Rel-16	36.331	16.6.0	4725	1	F	TEI16
[205] Agreed



As per TS 38.331 RRC specification,
The UE shall:
1>	process the received messages in order of reception by RRC, i.e. the processing of a message shall be completed before starting the processing of a subsequent message;
NOTE:	Network may initiate a subsequent procedure prior to receiving the UE's response of a previously initiated procedure.
Contribution [1] discusses the issue related to DL RRC message segmentation and provides TS 38.331 CR [2] as below and an analogous TS 36.331 CR [3]. It is mentioned that the intended operation at UE RRC should be to discard all the segments of the assembled RRC message only.  This is pointed that there is a possibility that UE may have segments stored corresponding to more than one RRC message at a time.
It is to be noted this issue does not assume parallel transmission of segments of RRC messages. UE RRC always receive in-sequence delivery of segments from the underlying AM RLC and PDCP, however, it is still possible for UE RRC to receive segments corresponding to more than one RRC message at a time (as RLC/PDCP can deliver multiple packets at a time post reassembly and reordering to RRC). Expected behaviour is that UE RRC assembles first RRC message and process it and then discard the pertinent segments only.
	5.6.25.3	Reception of DLDedicatedMessageSegment by the UE
Upon receiving DLDedicatedMessageSegment message, the UE shall:
1>	store the segment;
1>	if all segments of the message have been received:
2>	assemble the message from the received segments and process the message according to 5.3.5 for the RRCConnectionReconfiguration message or 5.3.3.4a for the RRCConnectionResume message;
           2> discard all segments of the message.



Question 1: Do companies agree on the proposed change to TS 38.331 R16 [2] and TS 36.331 R16 [3]?

	Company
	Yes/No
	Additional comments

	Qualcomm Incorporation
	Yes
	Common understanding, good to clarify it

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Parallel transmission of DL RRC message segments
Contribution [4] discusses the parallel transmission of DL RRC message segments and proposes: 

Proposal: RAN2 to confirm that parallel transmission of segmented DL RRC messages is not supported in R16.

Reasoning given is

“the current ASN.1 format of the DLDedicatedMessageSegment message does not allow the UE to identify the original RRC message that is contained in a single segment. As consequence, the UE may not be able to reassemble the received segments correctly and thus may not be able to successfully reconstruct the original RRC messages.”

Also it is proposed to capture in subclause 5.1.2 in TS 38.331 and also in TS 36.331 by adding a new note (in RED) as shown below.

	The UE shall:
1>	process the received messages in order of reception by RRC, i.e. the processing of a message shall be completed before starting the processing of a subsequent message;
NOTE:	Network may initiate a subsequent procedure prior to receiving the UE's response of a previously initiated procedure.
NOTE:	The initiation of a subsequent procedure prior to receiving the UE's response of a previously initiated procedure is not supported for segmented RRC messages in this release of specification.



Rapporteur has same understanding and thinks parallel transmission of DL RRC message segments was not even the issue raised in RAN2#116-e meeting. It was rather about the segments belonging to the sequentially transmitted multiple DL RRC messages that are received at the UE. 

Following options could be considered as way forward:

Option 1: Nothing is really needed (i.e. no spec impact and no new behaviour).
Option 2: RAN2 confirms the understanding “parallel transmission of segmented DL RRC messages is not supported in R16”. No NOTE is added to specification.
Option 3: RAN2 confirms the proposal “parallel transmission of segmented DL RRC messages is not supported in R16” and add a NOTE to specification.
Option 4: Any other?

Question 2: Which option do companies prefer?

	Company
	Option 1/2/3/4
	Additional comments (if 4, please specify further)

	Qualcomm Incorporation
	3
	Given that the parallel transmission of multiple segmented RRC messages might be supported in future release, there is a need to document that this behaviour/feature/enhancement is not supported in Rel.16.  

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Parallel transmission of UL RRC message segments
Contribution [4] further mentions that for R16 there is no issue with parallel transmission of UL RRC messages as UECapabilityInformation message is always triggered by the network and such a scenario should not arise. 
However, [4] thinks with Rel17 NR QoE feature, it may happen that UE needs to transmit UECapabilityInformation message and MeasurementReportAppLayer message in parallel, and both messages may exceed the maximum PDCP SDU size limit in NR. In this case both messages then need to be segmented and each segment needs to be transmitted on the ULDedicatedMessageSegment message. 

It is proposed that RAN2 discusses the below options for solving the issue on parallel transmission of segmented RRC messages in R17.

Option 1: Not to support parallel transmission of segmented UL RRC messages in R17. That means the UE shall initiate a new transmission of a segmented UL RRC message only when the previous transmission of a segmented UL RRC message has been completed successfully.
Option 2: QoE measurement reports are sent in single MeasurementReportAppLayer messages without segmentation if possible.
Option 3: If the MeasurementReportAppLayer message needs to be segmented then the segments of the message shall be transmitted on the ULDedicatedMessageSegment message via SRB4.
Option 4: A new R17 version of the ULDedicatedMessageSegment message is specified which allows the network to identify the original RRC message in the received segment, e.g. by introducing a new message type field in the ULDedicatedMessageSegment message.

However, Rapporteur also thinks it should be checked how likely is the case for UECapabilityInformation message and MeasurementReportAppLayer message transmitted together, as the support for QoE-Parameters is itself indicated in the UECapabilityInformation message.

Question 3: Which option do companies prefer?

	Company
	Option 1/2/3/4
	Additional comments

	Qualcomm Incorporation
	Option-4
	Just to share our reasoning:
Option-1: seems not feasible as some segments of 1st message in L2 buffer are being retransmitted while UE is processing the 2nd message, which will still cause overlap between 1st and 2nd message. 
Option-2: we don’t see how to ensure that message size won’t exceed limit
Option-3: implicitly mandating the support of SRB4 in case QoE feature is supported 
Option-4: seems the most forward compatible approach and addressing the issue. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Correction on UL message segmentaton
Contributions [5] and [6] provide a clarification for procedure of UL segmentation as shown below:

	[bookmark: _Toc60776982][bookmark: _Toc90650854]5.7.7.3	Actions related to transmission of ULDedicatedMessageSegment message
The UE shall segment the encoded RRC PDU based on the maximum supported size of a PDCP SDU specified in TS 38.323 [5]. UE shall minimize the number of segments and set the contents of the ULDedicatedMessageSegment messages as follows:
1>	F for each new UL DCCH message,
2>	set the segmentNumber to 0 for the first message segment and increment the segmentNumber for each subsequent RRC message segment;
2>	for each ULDedicatedMessageSegment message,
31>	set rrc-MessageSegmentContainer to include the segment of the UL DCCH message corresponding to the segmentNumber;
31>	if the segment included in the rrc-MessageSegmentContainer is the last segment of the UL DCCH message:
42>	set the rrc-MessageSegmentType to lastSegment;
31>	else:
42>	set the rrc-MessageSegmentType to notLastSegment;
21>	submit all the ULDedicatedMessageSegment messages generated for the segmented RRC message to lower layers for transmission in ascending order based on the segmentNumber;, upon which the procedure ends.





Question 4: Do companies agree on the proposed change to TS 38.331 R16 [5] and TS 38.331 R16 [6]?

	Company
	Yes/No
	Additional comments

	Qualcomm Incorporation
	No
	“for each ULDedicatedMessageSegment message" is already implied in the existing text "for each new UL DCCH message”. 
If this causing some confusion, example of a suggested change is to replace  “UL DCCH message” by “ULDedicatedMessageSegment”




	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



UL RRC message segmentation capability
Contribution [7] argues that benefit of UL RRC segmentation feature cannot be fully utilized, since the UE does not include in UECapabilityInformation message the support of UL RRC segmentation. An example is given that, if the network needs to retrieve again UE capabilities (e.g. due to handover to a target node which may require different capabilities than the ones retrieved on the source node), it cannot know the support of UL RRC segmentation. Network may decide to use 2-step or 3-step approach for enquiring UE capability information. It proposes:

[bookmark: _Toc95370797]Proposal: The support of UL RRC segmentation is indicated in both UE-NR-Capability and UE-EUTRA-Capability. 

Also, an example of change for TS 38.331 is provided as:

	UE-NR-Capability-v1650 ::=               SEQUENCE {
    mpsPriorityIndication-r16                ENUMERATED {supported}                                       OPTIONAL,
    highSpeedParameters-v1650                HighSpeedParameters-v1650                                    OPTIONAL,
    nonCriticalExtension                     UE-NR-Capability-vxy                                                  OPTIONAL
}

UE-NR-Capability-vxy ::=               SEQUENCE {
    ul-RRCSeg                              ENUMERATED {supported}                                       OPTIONAL,
    nonCriticalExtension                     SEQUENCE {}                                                  OPTIONAL
}





Question 5: Do companies agree with the proposal?

	Company
	Yes/No
	Additional comments

	Qualcomm Incorporation
	No
	This solution does not allow the network to know the UE capability for RRC segmentation before it sends the first UE capability enquiry.
We recall better solution was previously proposed by other company, which was to introduce such capability in Msg5. We supported the proposal and still believe it is a good solution.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Correction on Non-numerical K1 Value
Contributions [8] and [9] proposed that the terminology “non-numerical value” is changed as “inapplicable value” in TS 38.321 and TS 38.331. Reason is as follows:
In Rel-16 NRU WI, the value -1 (i.e. non-numerical value) is used as an inapplicable value to indicate that HARQ-ACK feedback for the corresponding PDSCH is postponed until the applicable timing and resource for the HARQ-ACK feedback are provided by the gNB, as in TS 38.213. However, in the current RAN2 specs, the terminology “non-numerical value” has not been updated to “inapplicable value” yet, which leads to misalignment between the PHY spec and RAN2 specs.

Question 6: Do companies agree on the proposed change to TS 38.321 R16 [8] and TS 38.331 R16 [9]?

	Company
	Yes/No
	Additional comments

	Qualcomm Incorporation
	Yes
	Editorial change ..seems ok  

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Conclusion
Based on company’s feedback the following proposals are made:

<To be updated>

