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1. Introduction
At RAN2 #99, the rule of Need codes and how to define logical channel messages were agreed and captured in the agreed TP [1]. Nevertheless, there are a few open issues which has yet to be discussed or formally agreed on-line. This paper discusses the following open issues presented in the past contributions [2 – 4]. This paper also proposes a TP to 38.331.
1)
Handling of critical extended IEs;
2)
Spare value handling;

3)
Method of (late) non-critical extension

4) Structure of release/setup branch
2. Discussion
2.1. Handling of critical extended IEs
In LTE, switching the configuration from the normal IE to the critical extended IE is possible by applying the default configuration at the UE. In contrast, the reconfiguration to the other direction is done by the full configuration option at the eNB. It was proposed to use the same approach for NR in [3]. 

Although the full configuration is a straight forward and clean approach by default, Using full configuration always would be too overkill for some cases This is because all radio resource configurations will be initialized, including the entity for DRBs (PDCP, RLC and MAC). This will cause unnecessary data loss and service interruption which will result in to bad user experience. For the IE to which default configurations are specified, the reconfiguration from the critical extended IE to the legacy IE is technically possible as has been specified for some cases in LTE.
The history behind the current critical extended IE handling in LTE is excerpted in Annex A in this paper. In order not to repeat the same discussion in future, in particular after defining critical extension, the LTE experience should be leveraged. Therefore, the followings are proposed together with the proposal in [3].
Proposal 1: Allow switching to a critically extended version using any reconfiguration message whereas switching to the other direction using the full configuration option, unless explicitly specified otherwise.
NOTE:
Proposal 4 in [3] plus underlined part.

Proposal 1a: For the IE to which default configurations are specified, reconfiguration to that IE from the critical extended IE is supported without full configuration by applying the default configurations.
2.2. Spare value handling
The following handling of spare value was agreed at Rel-13 ASN.1 AH. 

· For DL dedicated signalling we do not define spares (as it is anyway possible to define not used code points)

· For system information do define spares if there is defines error handling for reception of spare values (e.g. doesn't make sense for a mandatory field)

We think the above agreement should be applied to NR. Moreover the handling of spare value was discussed offline at RAN2 #99. It was concluded the following [1]:

· Spare values should be avoided in uplink fields and, if such spare values cannot be avoided, the actions upon the reception of spare values shall be specified

Proposal 2: It is proposed that the following handling of spare value should be applied to NR:

· Spare values should be avoided in uplink fields and, if such spare values cannot be avoided, the actions upon the reception of spare values shall be specified

· For DL dedicated signalling we do not define spares (as it is anyway possible to define not used code points)

· For system information do define spares if there is defines error handling for reception of spare values (e.g. doesn't make sense for a mandatory field)

2.3. Method of (late) non-critical extension
In LTE, the non-critical extension is specified by an extension marker, or an empty SEQUENCE. The empty SEQUENCE is only used for at the end of message, or at the end of a structure contained in a BIT STRING or OCTET STRING. Furthermore the late non-critical extension is only specified by an OCTET STRING.

It was proposed that the both extension is only specified by the extension marker in [3]. An example of extension marker based non-critical extension mechanism is shown below.
RRCConnectionReconfiguration-r15-IEs ::= SEQUENCE {


-- Enter the fields here 


lateNonCriticalExtension
SEQUENCE {



...,



[[
-- Enter the late non-critical extension fields here



]]


},


...,


[[
-- Enter the non-critical extension fields here


]]

}

Since the extension mechanism for empty SEQUENCE or OCTET STRING is to add extension fields sequentially, it would improve readability and simplicity. However the extension marker always needs an extension bit regardless of whether there is an extension field or not, and the extension field always needs the length indicator. Therefore, when the extension marker is used instead of the empty SEQUENCE for non-critical extension, it would increase the size of RRC PDU. As such, the use of extension marker should be avoided for size critical messages. SIBs are typically size critical, e.g. SIB1, SIB5 in case of LTE. The increase of UE capability signalling was a big concern in LTE. On the other hand, there is also a drawback of using empty SEQUENCE in the UE capability from readability viewpoints. One remarkable example is supportedBandCombination. Further analysis and discussion is needed to balance between signalling overhead and redability.
Proposal 3: The non-critical extension mechanism should specify both the extension marker and the empty SEQUENCE same as LTE, but the empty SEQUENCE should be only used for size critical messages, at least SIBs.

Proposal 3a:
Discuss for further whether the empty SEQUENCE or the extension marker should be used for UE capability signalling.

Since the OCTET STRING for late non-critical extension needs the length indicator and padding bits, when the extension marker is used instead, it would not increase the size of RRC PDU. On the other hand, at the last RAN2 meeting, many UE and eNB vendors were concerned about the impact on the compiler in LTE. Since the extension mechanism is completely different in LTE, there may be impact on it.

Proposal 4: If there is no impact on the compiler in LTE, it is good to use the extension marker for the late non-critical extension mechanism.

2.4. Structure of release/setup branch
The release/setup branch is often used in LTE. It was proposed to use parameterised data type in [3]. An example of is shown below.
DeltaConfig { ElementTypeParam } ::= CHOICE {


release


NULL,


setup


ElementTypeParam

}

RRCMessage-r15-IEs ::= SEQUENCE {


indicator

DeltaConfig { BOOLEAN }



OPTIONAL,
--
Maintain


lateNonCriticalExtension
SEQUENCE {...},


...

}

Since the parameterised data type hides the release/setup branch, it would improve the simplicity, but would not improve the readability. If many parameterised data types will define and be heavily used, it may lead to a loss of the readability. 

Observation: There seems a potential advantage to use the parameterised type for the release/setup branch.

3. Summary and proposal
Based on the above discussion, we have the following proposals:
Proposal 1: Allow switching to a critically extended version using any reconfiguration message whereas switching to the other direction using the full configuration option, unless explicitly specified otherwise.
Proposal 1a: For the IE to which default configurations are specified, reconfiguration to that IE from the critical extended IE is supported without full configuration by applying the default configurations.
Proposal 2: It is proposed that the following handling of spare value should be used in NR:

· Spare values should be avoided in uplink fields and, if such spare values cannot be avoided, the actions upon the reception of spare values shall be specified

· For DL dedicated signalling we do not define spares (as it is anyway possible to define not used code points)

· For system information do define spares if there is defines error handling for reception of spare values (e.g. doesn't make sense for a mandatory field)

Proposal 3: The non-critical extension mechanism should specify both the extension marker and the empty SEQUENCE same as LTE, but the empty SEQUENCE should be only used for size criticality messages, at least SIBs.

Proposal 3a: Discuss for further whether the empty SEQUENCE or the extension marker should be used for UE capability signalling.

Proposal 4: If there is no impact on the compiler in LTE, it is good to use the extension marker for the late non-critical extension mechanism.

Observation: There seems a potential advantage to use the parameterised type for the release/setup branch.

A TP to 38.331 capturing these proposals can be found in the Annex B in this paper (in the next update…).
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Annex A:
Past RAN2 minutes on critical extension handling
RAN2 #82:
R2-131995
Critical Extension Handling; NTT DOCOMO, INC.; Disc; REL-11; LTE-L23, TEI11; 

[Moved from 6.4.1.1 to 6.1.1]

-
ALU thinks that the justification seems to be that it “would be easier for this eNB to send Rel-8 branch of the configuration, instead of using the Rel-10 branch”. ALU thinks that once the NW has decided to use the Rel-10 branch it should stick to it. Ericsson agrees with ALU. Ericsson thinks that RAN2 agreed that previously. DCM thinks that there is no need for an eNB not supporting CA to support all the Rel-10 signalling. Ericsson thinks that Rel-8 signalling can still be used but it requires using full configuration. ALU thinks that we discussed this during the introduction of full configuration and agreed that full configuration would be for exactly this case. Samsung agrees with ALU and Ericsson and thought it was already clear but thinks we could potentially even clearer in our specifications. NSN has some sympathy with DCM’s proposal since it could save some signalling. But NSN thinks that it is about Rel-10 and we cannot change UE behaviour anymore for Rel-10. Samsung thinks that for the CoMP we made an explicit agreement that the eNB needs to release all the individual parts even thought that is somewhat complicated. The CA aspect discussed here is really small in comparison. 

R2-131764
Clarification on switching from critical extension back to original version of field; Samsung; CR; 36.331; (1305); F; REL-11 cat.A CR missing?; REL-10; LTE-L23, TEI10; 

=>
Not agreed (see alternative below)

R2-131730
Clarification on RRC Connection Reconfiguration with Critical Extension; Nokia Siemens Networks, Alcatel-Lucent, Ericsson, ST-Ericsson, Huawei; CR; 36.331; (1294); F; REL-11; LTE-L23, TEI11; 

[Moved from 6.4.1.1 to 6.1.1]

=>
Should capture that full configuration is limited to HO and Reestablishment. 

=>
CB: An updated CR can be provided in R2-132212 CR1294 (NSN)

-
DCM thinks we should be careful with critical extensions in the future. 

R2-132212
Clarification on RRC Connection Reconfiguration with Critical Extension; Nokia Siemens Networks, Alcatel-Lucent, Ericsson, ST-Ericsson, Huawei; CR; 36.331; 1294; F; REL-11; LTE-L23, TEI11;

=>
CR is agreed

RAN2 #84:

R2-133970
Delta signalling for critical extension; NSN, Nokia Corporation, Alcatel-Lucent, Qualcomm Incorporated, Samsung; CR; 36.331; (1390); F; REL-11; TEI11; 

-
Huawei supports the CR

=>
Tick “Other Specs affected: No”

=>
With this change the CR is agreed in R2-134481 CR1390

Annex B:
TP to TS 38.331

Editor’s note: to be added later.
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