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1 Introduction

During RAN2#93, the NB-IoT session opened discussion of the ASN.1 methodology.  After considering examples of some messages, the sole conclusion was:
· For the purpose of making the ASN.1 for the CR we apply the preprocessing command tagging approach. Final decision in a joint session. 
During online and offline discussion, several companies indicated strongly that there was a need to compile LTE and NB-IoT ASN.1 into a common library, especially for dual-mode networks.  This subject is addressed in question 2 below.

This email discussion is to progress the ASN.1 development, including establishing structural principles and coding practices, as well as starting examination of an initial version of the ASN.1 code itself.

The deadline of the email discussion is Thursday 2016.03.24, 23:59 Pacific Time.

2 Discussion

The intended outcome of the email discussion is:

· Conclusion on coding and formatting questions, with a list of any remaining open questions that need to be resolved in the next meeting.
· An initial list of review issues for the ASN.1 code (living document).

Companies are expected to provide their views based on the questions provided in the sections below.
2.1 General formats and practices 

The following questions relate to organizational principles and coding practices for the ASN.1. 

Question 1. 
Do we confirm the preprocessing tags “-- ASN1 NB START” and “-- ASN1 NB STOP” as in the accompanying draft CR?
Question 2. 
Is it required to support joint compilation of LTE and NB-IoT ASN.1 into a common library?

Question 3. 
Considering the following conventions as developed online in the RAN2 meeting:

A. The “channel” message lists (e.g., BCCH-BCH-Message) are “branched” into new types (e.g., BCCH-BCH-Message-NB-r13);

B. When a message is reused unchanged from LTE, the CHOICE structure for the corresponding NB-IoT message type refers back to the LTE message (e.g., UL-DCCH-MessageType-NB-r13 refers to SecurityModeCommand because the LTE SecurityModeCommand message is also applicable to NB-IoT).

C. When a message format is changed for NB-IoT, the CHOICE structure for the corresponding NB-IoT message type branches to create a new message (e.g., UL-DCCH-MessageType-NB-r13 uses RRCConnectionSetupComplete-NB-r13, because the RRCConnectionSetupComplete message had to be changed from LTE).

D. IE and constant reuse follows the same principle as message types: an IE/constant may be reused from LTE unchanged, or a new NB-IoT-specific IE may be branched off using the “-NB-r13” suffix.

E. Extension practices are retained from LTE (changes considered case by case).

—are these conventions agreeable to the group?

Question 3a.
Are the conventions A-E above, adequate to support joint compilation as in question 2?
Companies are welcome to provide their comments in the table below.
Table 1. Company views on “General formats and practices”
	Company
	General formats and practices

	Ericsson
	Question 1
	As we indicated on the mail reflector, we have a preference for the Nokia proposed solution of separate ASN.1 module(s) for NB-IOT.

	
	Question 2
	We think separate ASN.1 libraries (header files) can be used, along with importing of messages and IE’s. 

	
	Question 3
	In general we are fine with the proposed conventions, our main concern is if use of the ‘-NB’ suffix in NB-IOT specific version of IE’s will result in more differentiation needed in the procedure text. 

	
	Question 3a
	Yes we think so.

	Mediatek
	Question 1
	We think that the preprocessing tags is an acceptable way to prune the ASN.1 and clearly is preferable to manually removing non-used parts for NB-IoT.
Making a separate ASN.1 module for NB-IoT is another acceptable way to prune the ASN.1.

	
	Question 2
	We have no opinion on library structure. However, if we assume that it shall be possible to compile these two together / at the same time, then we also ensure adequate clarity in the ASN.1

	
	Question 3
	Yes, agree. Similar to Ericsson we also hope that the ASN.1 conventions discussed in this paper shall have no impact on the possibility to/complexity of sharing procedure text between LTE and NB-IoT.

	
	Question 3a
	Yes

	Nokia
	Question 1
	We prefer using the regular ASN1START and ASN1STOP with a separate module for the NB-IOT for easier maintainability.

	
	Question 2
	It’s enough that we can compile both LTE and NB-IOT modules separately – that allows using them in a combined library or separately, as seen needced.

	
	Question 3
	These are in general OK – we need to agree to the principles so we can go for the details. 

We think that in general the suffix “-NB” can be used to separate NB-IOT IEs and fields when necessary.At least the IEs of NB-IOT module should be tagged with the –NB suffix, but as Ericsson points out, if we can avoid using the suffix for the field names, some procedural text might be simpler. 

	
	Question 3a
	The A-E are just ASN.1 conventions, and do help with joint compilation. What is missing is how the module for NB-IOT is created.

	
	Question 1
	

	
	Question 2
	

	
	Question 3
	

	
	Question 3a
	


2.2 Editorial and formatting issues
Companies are requested to provide their opinions on the following list of suggested editorial/formatting conventions (including suggesting possible alternatives).

Item 1.
Section headers are not modified (“PCCH-Message”, not “PCCH-Message and PCCH-Message-NB”).

Item 2.
The suffix “-NB-r13” is used for new IEs (following the eMTC example).

Item 3.
The suffix “-NB-r13” is used also for new field names (example below).

MasterInformationBlock-NB-r13 ::=
SEQUENCE {


systemFrameNumber-NB-r13


BIT STRING (SIZE (4)),
[remainder of message omitted for this example]
Item 4.
New conditions, if needed, are included in the same table with the LTE conditions and do not have any special naming distinction.
Item 5.
A separate field description table is included for any “-NB-r13” fields that need description.
Item 6.
There is no special marking of LTE IEs to indicate that they are reused for NB-IoT.

Companies are welcome to provide their comments in the table below.

Table 2. Company views on “Editorial and formatting issues”
	Company
	General formats and practices

	
	Item 1
	

	
	Item 2
	

	
	Item 3
	

	
	Item 4
	

	
	Item 5
	

	
	Item 6
	

	
	Item 1
	

	
	Item 2
	

	
	Item 3
	

	
	Item 4
	

	
	Item 5
	

	
	Item 6
	

	
	Item 1
	

	
	Item 2
	

	
	Item 3
	

	
	Item 4
	

	
	Item 5
	

	
	Item 6
	

	
	Item 1
	

	
	Item 2
	

	
	Item 3
	

	
	Item 4
	

	
	Item 5
	

	
	Item 6
	


2.3 Freezing
The topic of freeze management for LTE and NB-IoT ASN.1 code has not yet been discussed.  The main options would be to mandate the same freeze dates, or to have separate freezing for the NB-IoT portions only.  Companies are invited to express their preference and comment on any related concerns.

Table 3. Company views on “Freezing”
	Company
	Freezing

	
	


2.4 pCR specific issues
Any specific detail issues with the accompanying pCR can be captured here.  It is expected that this list can provide a starting point for a review when the code is stable enough.
Table 4. Company views on “pCR specific issues”
	Company
	pCR specific issues

	
	


3 Summary

The email discussion saw only very limited activity on the questions in the document.  In particular, no comments were received on any aspects other than section 2.1 on the code structure.
In addition to the comments captured in the tables, Nokia proposed a structure separating the two modules, and using the EXPORTS and IMPORTS features of ASN.1 to reuse certain IEs instead of compiling them into both modules separately.  Some support for this approach was expressed, e.g. as indicated by Ericsson under section 2.1 of this document.
It was also suggested from Huawei that “common” IEs shared by LTE and NB-IoT could be compiled into a separate module, so that it is clear which IEs are used by both technologies.  No conclusion was reached on the module structure, and the topic is further explored for this meeting in [1].
4 Conclusion

Based on the comments received, the following conclusions could be considered for the questions in section 2.1:
Question 1. 
Do we confirm the preprocessing tags “-- ASN1 NB START” and “-- ASN1 NB STOP” as in the accompanying draft CR?
Conclusion 1.
There is consensus to continue the use of preprocessing tags, but whether a new set of tags is required or the existing tags can be reused is FFS.
Question 2. 
Is it required to support joint compilation of LTE and NB-IoT ASN.1 into a common library?

Conclusion 2.
It is required to be able to use the LTE and NB-IoT ASN.1 code together in a single binary.  As long as this is achieved, there is no strong view on whether it should be through one library, or two libraries that can both be linked into the binary.
Question 3. 
Considering the following conventions as developed online in the RAN2 meeting:

A. The “channel” message lists (e.g., BCCH-BCH-Message) are “branched” into new types (e.g., BCCH-BCH-Message-NB-r13);

B. When a message is reused unchanged from LTE, the CHOICE structure for the corresponding NB-IoT message type refers back to the LTE message (e.g., UL-DCCH-MessageType-NB-r13 refers to SecurityModeCommand because the LTE SecurityModeCommand message is also applicable to NB-IoT).

C. When a message format is changed for NB-IoT, the CHOICE structure for the corresponding NB-IoT message type branches to create a new message (e.g., UL-DCCH-MessageType-NB-r13 uses RRCConnectionSetupComplete-NB-r13, because the RRCConnectionSetupComplete message had to be changed from LTE).

D. IE and constant reuse follows the same principle as message types: an IE/constant may be reused from LTE unchanged, or a new NB-IoT-specific IE may be branched off using the “-NB-r13” suffix.

E. Extension practices are retained from LTE (changes considered case by case).

—are these conventions agreeable to the group?

Conclusion 3.
The conventions are agreeable, with the exception of the “-NB-r13” suffix on IE names which needs further consideration in relation to the procedural text.
Question 3a.
Are the conventions A-E above, adequate to support joint compilation as in question 2?
Conclusion 3a.
The conventions are believed to be adequate.
While the discussion achieved some convergence on principles (e.g. the conventions in question 3), the conclusions are not yet enough to support agreement on an ASN.1 format.  Further discussion is needed.

No open issues with the current draft ASN.1 content were discussed, so it seems premature to open a list of them at this time.
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