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Discussion and decision
1 Introduction

In the last RAN2 meeting #102, the following agreement was taken: 

Agreement:

1:   I-RNTI of 40bits will be used as a basis for designing the coding of message 3 in the offline discussion #34.
Furthermore, it was also agreed that truncation of I-RNTI will be considered to fit into the given MSG3 size based on the following:
Agreements

If RAN1 is not able to provide a larger min grant size than 56bits with same coverage :

-
RRC messages for msg3 will be defined to fit 56 bit min grant size

-
Possibility to have a larger min grant size in a cell will be supported and indicated via system info.

-
To be progress offline (focus first on the coding and 3i, 5 as a second step of the discussion):


1/
Coding for RRCRequest to fit the 56bit requirement assuming 5G-S-TMSI is split between msg3 and msg5


2/
Coding for RRCRe-establishmentRequest to fit the 56bit requirement


3/
Coding for ResumeRequest to fit the 56bit requirement and details of truncation of I-RNTI; 

In this contribution, we discuss about the truncation of I-RNTI. 
2 Discussion
For NR inactive state, when the UE performs the resume procedure, the target node should use the UE AS context ID, I-RNTI to determine which node has the UE context, and the anchor node will use the I-RNTI to verify the UE. For this procedure, same as in LTE resume procedure, this UE context ID is used to:

· Identify the anchor gNB;

· Identify the UEs in the anchor gNB;
As per recent RAN3 agreements in NR (XnAP reference below), the length of I-RNTI has been agreed to be 40 bits similar to LTE resume ID. This decision to change from earlier 52 bits assumption was taken based on RAN2 LS because of the understanding of expected limited MSG3 size in NR similar to LTE to provide same coverage.   

9.2.3.40          UE Context ID
This IE is used to address a UE Context within an NG-RAN node. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UE Context ID
	M
	
	
	

	>RRC Resume
	
	
	
	

	>>I-RNTI
	M
	
	9.2.3.46
	How the new NG-RAN node is able to resolve the old NG-RAN ID from the I-RNTI is a matter of proper configuration in the old and new NG-RAN node.

	>RRC Reestablishment 
	
	
	
	

	>>C-RNTI
	M
	
	BIT STRING (SIZE (16))
	C-RNTI contained in the RRC Re-establishment Request message (TS 38.331 [10])

	>> Failure Cell PCI
	M
	
	NG-RAN Cell PCI
9.2.2.10
	


9.2.3.46          I-RNTI
The I-RNTI is defined for allocation in an NR or E-UTRA serving cell as a reference to a UE Context within an NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	I-RNTI
	M
	
	BIT STRING (SIZE (40))
	This IE may need to be refined.


Proposal 1: RAN2 to confirm that I-RNTI is set to 40 bits. 

Regarding the structure of I-RNTI, RAN2 has agreed that:
2:   Internal structure is transparent to the UE and internal structure can be discussed by RAN3.
In RAN3, to our understanding, they also agreed to leave how to partition (gNB and UE part) unspecified for I-RNTI, to allow full deployment flexibility.
Considering that RAN2/3 align with each other on this aspect, we would like to confirm:

Proposal 2: RAN2 to confirm that internal structure of I-RNTI is transparent to the UE and internal structure of I-RNTI is unspecified, i.e. leave it to operator. 
As per proposal 2, the real method of splitting the I-RNTI between node ID and UE ID would be left to network configuration, however, the truncation mechanism has to be defined. Based on current RRC spec, the UE will decide whether truncated I-RNTI should be used or not based on whether 72bits or 56 bits MSG3 should be used which is indicated in system information. 
Observation: I-RNTI is understood to consist of X bits of gNB ID + Y bits of UE ID. 
Given that the I-RNTI size has been re-considered to be 40 bits, it is our understanding that there is only one truncation procedure to be defined to reduce the I-RNTI length i.e. truncation from 40bits to 24bits.

In LTE, we considered the following first three options during resume ID truncation discussion and can reconsider the same for truncating the 40bits of I-RNTI to 24 bits:

· a) 24 bits of LSB

· b) 24 bits in the middle

· c) 12 bits LSB from 20 bits MSB and 12 bits LSB from  20 bits LSB
· d) configurable truncated mechanism, i.e. network can indicate x bits LSB from 20bits MSB and x bits LSB from 20 bits LSB
Option c) was chosen in LTE for having the most consideration towards identifying the correct anchor node and verifying the UE as well. Option d) looks like it can provide more flexibility than other options. Further, it is to be noted that, in LTE, resume ID was explicitly defined to be 20 bits of eNB ID + 20 bits of UE ID. Based on proposal 2, the network vendor/operator already can plan their I-RNTI structure flexibly based on any of above truncated solution. For instance, they can put less UE id, more gNB id, or less gNB id, more UE id in I-RNTI, or can interweave gNB and UE ids in I-RNTI. Therefore, we would prefer to go with LTE approach, i.e. option c). 
Proposal 3: Reuse LTE truncated resume ID approach, i.e. Truncated I-RNTI of 24 bits consists of 12 bits LSB from 20 bits MSB and 12 bits LSB from 20 bits LSB. 

3 Conclusion

Based on the discussion, we have the following observation and proposals:
Observation: I-RNTI is understood to consist of X bits of gNB ID + Y bits of UE ID.

Proposal 1: RAN2 to confirm that I-RNTI is set to 40 bits. 

Proposal 2: RAN2 to confirm that internal structure of I-RNTI is transparent to the UE and internal structure of I-RNTI is unspecified, i.e. leave it to operator. 

Proposal 3: Reuse LTE truncated resume ID approach, i.e. Truncated I-RNTI of 24 bits consists of 12 bits LSB from 20 bits MSB and 12 bits LSB from 20 bits LSB. 
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