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1. Introduction
RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. 
If the UE resumes the connection in a different NG-RAN node within the same PLMN, the UE AS context will be retrieved from the old NG-RAN node and identified in the network via an “AS Context ID” which is allocated by the network and stored in the UE (and the network) when the UE goes to RRC_INACTIVE. 

“AS Context ID” can be named officially to “I-RNTI” to specify the RRC_INACTIVE “suspend/resume” procedure.
Proposal 1:  RAN2 agree to have terminology “I-RNTI” for AS Context ID of RRC_INACTIVE.

In this contribution, we will further discuss the I-RNTI size and format.
2. Discussion
1) I-RNTI size
In LTE, Resume ID not truncated is 40bits. The 20 most significant bits refer to the eNB ID; the 20 least significant bits identify the UE Context.

LTE Truncated Resume ID is 24bits. The 12 most significant bits refer to the 12 least significant bits of the eNB ID of the eNB that allocated the Resume ID. The 12 least significant bits refer to the 12 least significant bits that identify the UE Context stored at the eNB that allocated the Resume ID.

The truncation ratio of LTE Resume ID is 24/40=0.6.
In NR, Resume ID shall also include node ID and UE identifier. Node ID is used to locates the old NG-RAN which stores the UE AS context, UE identifier is used to locate the UE AS context in the old NG-RAN.
RAN1 hasn’t yet discussed Msg3 size. it would probably be 56 bits the same as LTE. Access Category: 3~8 bits. Takes 8 bits as assumption, Short resume MAC-I: 16 Bits as assumption, so the Remaining space in Msg.3 is 56-8-16=32bits.

If we follow LTE resumed ID truncation ratio, then NR I-RNTI size can be 32/0.6=52 bits before truncation.
Proposal 2:   I-RNTI size can be 52 bits before truncation in NR, including node ID and UE identifier.
2) I-RNTI format
Option 1: NCI+UE id
NCI is the node ID and is used to locate the NG-RAN which stored the UE AS Context for RRC_INACTIVE.

UE id is a UE identifier allocated by anchor NG-RAN which is used to identify the UE AS Context for the RRC_INACTIVE within the anchor NG-RAN.

RAN3 has made agreement: Length of NR Cell Identity is 36 bits. To resolves Node id from I-RNTI, serving NG-RAN can use 36bits NCI as old NG-RAN node ID to locate UE AS context. So the Maximum inactive UE I-RNTI number per cell will be:
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Option 2: gNB Id + UE id
gNB Id is the node ID and is used to locate the NG-RAN which stored the UE AS Context for RRC_INACTIVE.

UE id is a UE identifier allocated by anchor NG-RAN which is used to identify the UE AS Context for the RRC_INACTIVE within the anchor NG-RAN.

RAN3 has agreed: gNB ID (contained in the NCI) can be of variable length:22~32 bits. So number of I-RNTI for Inactive UE per node can be 
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RAN3 has also agreed: gNBs with between 16 and 16k cells. So, number of I-RNTI for Inactive UE per cell will be 
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For this variable length of gNB node ID solution, when serving NG-RAN wants to resolve node id from I-RNTI, it can use longest prefix match to know the gNB ID, It can also use a fixed partition of I-RNTI for gNB ID (for example, 33 bits gNB Id), then number of I-RNTI is 
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 per node, which is 
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per cell (depending on cell number per gNB).

Option 1 is better with sufficient inactive UE numbers per cell and easily to know node ID
Proposal 3: NR I-RNTI includes NCI+UE id 

3) Full I-RNTI and Truncated I-RNTI
In LTE NB IoT, RAN always reconfigure full I-RNTI to UE. UE can according to SIB2: useFullResumeID to determine to signal full I-RNTI or truncation I-RNTI
In NR, we can follow LTE NB-IoT, reconfigure full I-RNTI to UE. With SIB indication to tell UE to signal fullResumeID or truncated I-RNTI.
Proposal 4:   SIB indication is used to tell UE to signal fullResumeID or truncated I-RNTI.

3. Conclusions

Proposal 1:  RAN2 agree to have terminology “I-RNTI” for AS Context ID of RRC_INACTIVE.

Proposal 2:   I-RNTI size can be 52 bits before truncation in NR, including node ID and UE identifier.
Proposal 3: NR I-RNTI includes NCI+UE id 

Proposal 4:   SIB indication is used to tell UE to signal fullResumeID or truncated I-RNTI.
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