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1. Introduction
At RAN2-101 meeting, the I-RNTI was discussed and the agreements were reached as below:
Agreements

1:   Assuming no limitation on MSG3 size based on the feedback from RAN1, I-RNTI size is 52 bits, including node ID and UE identifier.

2:   Internal structure is transparent to the UE and internal structure can be discussed by RAN3.

At RAN2-102 meeting, a LS [1] is sent from to RAN3 to ask to shorten the gNB ID prat in the I-RNTI to fit the msg3 size.
In this contribution, we will discuss the I-RNTI encoding and how to shorten I-RNTI by the UE. 
2. Discussion
Currently RAN1 suggests two TBS size for msg3, 56 bits or 72 bits. RAN2 evaluated the possible size reduction for each field in RRC Conntection Resume Request to fit 72 bits msg3 size which is sumarized in Table 1. In the LS in [1], RAN3 is requested to shroten the I-RNTI 12 bits (from 52 bits to 40 bits) in order to restrict the total size of RRC Connection Resume to 72 bits.
Table 1: Size of MSG3 for RRC Connection Resume Request in NR
	IE
	Size (bit)

	Structure of the message
	3

	resumeIdentity
	52 -12 = 40 (shorten the gNB ID part )

	shortResumeMAC-I
	16

	resumeCause
	4 – FFS: whether to reduce to 3 bit;

	Spare
	5 – 4 = 1

	MAC header
	16 – 8 = 8 (check with UP whether it is feasible to have 9 bit sub-header at least for MSG3)

	Total
	96 – 12 – 8 – 4 = 72


Before we discuss how to truncate the I-RNTI to match msg3 size, the internal structure of I-RNTI should be discussed and determined firstly. Because the gNB ID length is flexible from 22 bits to 32 bits. The length of gNB ID part and UE ID part in I-RNTI may affect the truncation.
I-RNTI internal structure:
There have two options for the internal structure of I-RNTI:

· Option 1: I-RNTI is encoded with fixed 32 bits length of gNB ID and fixed 20 bits length of UE ID.
· Option 2: I-RNTI is encoded with flexible length of gNB ID and flexible length of UE ID. 
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Figure 1: option 1, fixed gNB ID and UE ID length
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Figure 2: option 2, flexible gNB ID and UE ID length
In option 1, if the actual gNB length is shorter than 32 bits, the MSB bits of gNB ID part could be set to ‘0’. Option 1 is simple but it would waste some MSB bits in the scenarios where gNB ID is less than 32 bits.

The benefit of option 2 is that more UEs can be benefit from RRC_INACTIVE. However, option 1 can support maximum 220 of inactive UEs which seems sufficient. If option 2 is adopted, the truncation of I-RNTI will be more complicated than option 1 because the internal structure is transparent to the UE. 
Therefore, we prefer to the first option to simplify the I-RNTI truncation in next step.
Proposal 1: The length of gNB ID part and UE ID part in I-RNTI are fixed to 32 bits and 20 bits respectively.
I-RNTI truncation:

Then, regarding how to truncate the I-RNTI length from 52 bits to 40 bits, there are three options:
· Option 1: Truncating gNB ID part only.
Considering the resume ID in LTE consists of 20 bits eNB ID and 20 bits UE ID in LTE, truncating gNB ID to 20 bits should also be workable in NR. 
In RAN3 AH1801 meeting, we made an agreement for gNB ID length acquisition for TNL address discovery and NG based handover which is that “In Rel-15, NG-RAN nodes know gNB ID length(s) by configuration.” By this way, it seems feasible for a gNB to identify a unique gNB ID as the anchor gNB from a 40 bits I-RNTI received in the RRC Connection Resume Request message.
· Option 2: Truncating UE ID part only.
By option 2, the length of UE ID part after truncation would be 8bits. The number of supported inactive UE is strictly limited. Option 2 seems not feasible.
· Option 3: Truncating both gNB ID part and UE ID part with same length, i.e., 6 bits.
Option 3 is similar with the truncation of resume ID in LTE where the resume ID is truncated from 40 bits to 24 bits by truncating the 8 MSB of each part by the UE. This option seems also sub-optimal in case that the gNB ID is 22 bits. 
Hence, for simplify and efficiency, we prefer Option1.
Proposal 2: It is proposed to truncate the gNB ID only to shorten the I-RNTI from 52 bits to 40 bits.
3. Conclusion
In this contribution, we discuss the I-RNTI encoding and truncation, and propose. 
Proposal 1: The length of gNB ID part and UE ID part in I-RNTI are fixed to 32 bits and 20 bits respectively.
Proposal 2: It is proposed to truncate the gNB ID only to shorten the I-RNTI from 52 bits to 40 bits.
The corresponding TP is provided in section 5.
If it is agreed, it is also proposed to reply RAN2 to inform them the decision of RAN3.
4. Reference
[1] R3-182557 LS on MSG3 size reduction.
5. Text Proposals to 38.423

----Start of Changes---
9.1.1.8
RETRIEVE UE CONTEXT REQUEST

This message is sent by the new NG-RAN to request the old NG-RAN to transfer the UE Context to the new NG-RAN.

Direction: new NG-RAN ( old NG-RAN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.21
	
	YES
	ignore

	New NG-RAN node UE XnAP ID reference
	M
	
	<reference>
	Allocated at the new NG-RAN node
	YES
	reject

	I-RNTI
	M
	
	9.2.2.x
	
	YES
	reject

	Integrity protection
	M
	
	<reference>
	[FFS pending RAN2]
	YES
	reject

	New Cell Identifier
	M
	
	<reference>
	The Cell Identifier of the cell where the RRC connection is to be resumed.
	YES
	reject


Editor’s Note:
Message structure and IEs need further checking and completion will be updated based on RAN2 progress.

----Start of Next Change----

9.2.2.x
I-RNTI
The I-RNTI IE is used to address a RRC_INACTIVE UE Context within a gNB.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE I-RNTI
	M
	
	
	

	>I-RNTI not truncated
	
	
	
	

	>>I-RNTI not truncated
	M
	
	BIT STRING (SIZE (52))
	52 bit I-RNTI. The 32 most significant bits refer to the gNB ID of the gNB that allocated the I-RNTI, the 20 least significant bits identify the UE Context stored at the gNB that allocated the I-RNTI.

	>I-RNTI truncated
	
	
	
	

	>>I-RNTI truncated
	M
	
	BIT STRING (SIZE (40))
	40 bit I-RNTI contained in the RRCConnection Resume Request message (TS 38.331 [10]).
The 20 most significant bits refer to the 20 least significant bits of the gNB ID of the gNB that allocated the I-RNTI.
The 20 least significant bits identify the UE Context stored at the gNB that allocated the I-RNTI.


----End of Changes---[image: image3.png]



UE ID (20bits)
gNB ID (22bits ~ 32bits)



52 bits I-RNTI
20 bits ~ 30 bits UE ID
22bits ~ 32bits gNB ID



