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Introduction
This contribution evaluates the content and size of MSG3 in NR along with an assessment of potential options available to adjust the structure based. This contribution is a revision of R2-1806848. 
The following RAN 2 agreements were made pertaining to message 3 during the RAN2#102 meeting: 

	· Agree to have both 56 and 72 bits grants in the network
· [bookmark: _Toc517305532]Agree to remove critical extensions in the message level to end up for 56/72 bits for Msg3.
· [bookmark: _Toc517305533]Agree signalling structure as presented in the TP R2-1809111



There were two issues pertaining to message 3 size that were left for further study, namely
· changing establishment cause from 4 to 3 bits and 
· move 1 bit in 5G-STMSI from Msg3 to Msg5 

This contribution addresses these open issues and analyse the impact of on msg3 structure. 
[bookmark: _Ref178064866]Discussion
The agreed coding for three types of message 3 [1] resulted in the following size structure:
 

	RRCConnectionRequest

	IE
	Size (bits)

	Message Structure bits
	3

	ue-Identity
	41

	establishmentCause
	4

	MAC Header
	8 

	Spare
	0

	Total
	56





	RRC connection resume request

	IE
	Size (bits)

	Message Structure
	3

	ue-Identity
	41

	resumeCause
	4

	shortMac-I
	16

	Spare
	0

	MAC Header
	8

	Total
	72




	RRC connection resume request

	IE
	Size (bits)

	Message Structure
	3

	ue-Identity
	25

	resumeCause
	4

	shortMac-I
	16

	Spare
	0

	MAC Header
	8




	RRC connection re-establishment request

	IE
	Size (bits)

	Message Structure
	3

	ue-Identity
	26

	reestablishmentCause
	2

	shortMac-I
	16

	Spare
	1

	MAC Header
	8

	Total
	56




The limitation with this coding structure is that there is no spare bit available in RRC connection request and RRC connection resume request. 

[bookmark: _Toc517305527][bookmark: _Toc517379809]The limitation with the agreed coding structure for message 3 is that spare bits are missing in RRC connection request and RRC connection resume request. 

Since, this is the first NR release and missing spare bits in message 3 could limit any necessary/critical enhancements in upcoming releases. There are two potential options to handle this situation discussed in RAN2:
· changing establishment cause from 4 to 3 bits and 
· move 1 bit in 5G-S-TMSI from Msg3 to Msg5 can be discussed later.



The second option to move 1 bit in 5G-S-TMSI from message 3 to message 5 is not optimum since it
· Only provide 1 spare bit for RRC connection establishment message and not for RRC connection resume message
· Further compromised the contention resolution part of 5G-S-TMSI

[bookmark: _Toc517305528][bookmark: _Toc517379810]Option to move 1 bit in 5G-S-TMSI from message 3 to message 5 is not optimum since it
· [bookmark: _Toc517305529][bookmark: _Toc517379811]Only provide 1 spare bit for RRC connection establishment message and not for RRC connection resume message
· [bookmark: _Toc517305530][bookmark: _Toc517379812]Further compromised the contention resolution part of 5G-S-TMSI

Also, if similar solution is adopted for RRC connection resume message, I-RNTI size needs to be compromised which involves other RAN groups and would further delay in adopting a message 3 structure as well as reduce the contention resolution part of I-RNTI. Thus, it is proposed to keep the 5G-S-TMSI size in message 3 as 40 bits. 

[bookmark: _Toc517305534][bookmark: _Toc517305561]Keep the 5G-S-TMSI size in message 3 as 40 bits.

The other potential option to generate a spare bit for both RRC connection request and RRC connection resume request message is by reducing the establishment cause and resume cause values. 
The NAS mapping from standardized access category and access identities to RRC establishment cause is performed when the NAS layer triggers a transition from RRC_INACTIVE and initial connection set up to RRC_CONNECTED, as shown in Table.1 below.

[bookmark: _Ref517289497]Table 1 Mapping table for access identities/access categories and RRC establishment cause (TS 24.501)
	Access identities
	Access categories
	RRC establishment cause is set to

	0
	0 (= MT_acc)
	MT access

	
	1 (= delay tolerant)
	FFS

	
	2 (= emergency)
	Emergency call

	
	3 (= MO_sig)
	MO signalling

	
	4 (= MO MMTel voice)
	MO voice call

	
	5 (= MO MMTel video)
	FFS

	
	6 (= MO SMS and SMSoIP)
	FFS

	
	7 (= MO_data)
	MO data

	1
	Any category
	"High priority access"

	2
	Any category
	"High priority access"

	11, 15
	Any category
	"High priority access"

	12,13,14,
	Any category
	"High priority access"

	NOTE:	See subclause 4.5.2, table 4.5.2.1 for use of the access identities of 0, 1, 2, and 11-15.




Since, NAS used the same mapping table with establishment cause values for transition to connected state from both RRC_INACTIVE and initial connection state, it is important that establishment cause and resume cause values are similar. 

[bookmark: _Toc517305531][bookmark: _Toc517379813]Since, NAS used the same mapping table with establishment cause values for transition to connected state from both RRC_INACTIVE and initial connection state, it is important that establishment cause and resume cause values are similar.

R2-1809671 [2] assessed in detail the NR establishment cause values and resume cause values. It is concluded that there is a possibility to reduce the establishment cause value and resume cause value to 3 bits. As discussed earlier, if we reduce the size of establishment cause value and resume cause value to 3 bits, it would provide a spare bit in both RRC connection request and RRC connection resume request. 

[bookmark: _Toc517305535][bookmark: _Toc517305562]To achieve a spare bit in both RRC connection request message and RRC connection resume request message, reduce the size of establishment cause value and resume cause value to 3 bits

After the proposed change in establishment cause and resume cause values, the message structure would look as follows: 

	RRCConnectionRequest

	IE
	Size (bits)

	Message Structure bits
	3

	ue-Identity
	41

	establishmentCause
	3

	MAC Header
	8 

	Spare
	1

	Total
	56





	RRC connection resume request

	IE
	Size (bits)

	Message Structure
	3

	ue-Identity
	41

	resumeCause
	3

	shortMac-I
	16

	Spare
	1

	MAC Header
	8

	Total
	72




	RRC connection resume request

	IE
	Size (bits)

	Message Structure
	3

	ue-Identity
	25

	resumeCause
	3

	shortMac-I
	16

	Spare
	1

	MAC Header
	8





Conclusion
This contribution addresses the open issues in message 3 structure and analyse the potential solution to handle these issues. 

In section 2 we made the following observations:
Observation 1	The limitation with the agreed coding structure for message 3 is that spare bits are missing in RRC connection request and RRC connection resume request.
Observation 2	Option to move 1 bit in 5G-S-TMSI from message 3 to message 5 is not optimum since it
	Only provide 1 spare bit for RRC connection establishment message and not for RRC connection resume message
	Further compromised the contention resolution part of 5G-S-TMSI
Observation 3	Since, NAS used the same mapping table with establishment cause values for transition to connected state from both RRC_INACTIVE and initial connection state, it is important that establishment cause and resume cause values are similar.

Based on the discussion in section 2 we propose the following:

Proposal 1	Keep the 5G-S-TMSI size in message 3 as 40 bits.
Proposal 2	To achieve a spare bit in both RRC connection request message and RRC connection resume request message, reduce the size of establishment cause value and resume cause value to 3 bits
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