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1 Introduction

It has been agreed that I-RNTI would be the used to identify the context of INACTIVE UE. However, it is still FFS on the content of I-RNTI.
In this contribution, we will discuss the content of I-RNTI.
2 Discussion 
In LTE, resume ID (eNB ID + UE ID) is used to identify the context of UE in suspend state. The eNB ID part could be used by the new gNB to address the old gNB of the UE context. In NR, the I-RNTI would have the similar function as LTE resume ID, so we prefer to re-use similar structure for I-RNTI. I.e. the I-RNTI would contain a gNB ID part and a UE ID part.

Proposal 1: I-RNTI contains a gNB ID part and a UE ID part.
RAN3 agreed that the gNB ID length would be flexible between 22 bits and 32 bits as below:
1)
The NCI has fixed length of 36 bits.

2)
The leftmost bits of the NCI correspond to the gNB ID.

3)
The gNB ID has flexible length between 22 bits and 32 bits in 1-bit steps (11 values), to accommodate different deployment scenarios
Usually, the longer gNB ID would be required in the deployment scenario where massive gNBs are deployed for example small cells or gNBs. In such case small number of UEs in one gNB would be expected. On the other hand, the shorter gNB ID would be used in the deployment scenario where the large scale gNBs which consist of lots of cells per gNB are deployed for example in the CU-DU deployment scenario, and in such case large number of UEs in one gNB would be expected. That is to say the UE ID length and gNB ID length would be trade-off relationship. This is also why NCI has fixed total length but variable gNB ID length and cell ID length part. Therefore, even if the length of gNB ID is flexible between 22 and 32 the total length of I-RNTI could be still keep in fixed length, this would help to reduce the cost to signal the size of I-RNTI in msg3.
To keep fixed I-RNTI length, the UE ID part would also be flexible. The length of UE ID would impact the supported INACTIVE UE in a gNB, and in our understanding the number of supported INACTIVE UE shall be no less than the number of supported CONNECTED UE in the maximum gNB ID length case, and thus the minimum UE-ID length can be(16bit). In that case, the total length of I-RNTI would be 48bit (32 +16 bit).  It is beneficial that the UE IE for inactive UEs is more than 16-bit. The UE ID part can be flexible between 16 bits and 26bits. As a result we can support up to 65536 INACTIVE UEs in one gNB for small site, and support up to 60 million INACTIVE UEs in one gNB for large scale site. It should be more than enough. We are also open to increase the minimum UE ID length if further motivation is identified. 
Since the split between gNB ID part and UE ID part is flexible, it is difficult for the new gNB to know the gNB ID part which is needed for the new gNB to identify the old serving gNB and further use the UE ID to address the UE context. It is beneficial to make it clear the gNB ID part and the UE ID part in I-RNTI.  Therefore, we add the gNB ID length in the I-RNTI. With all possible changes of the variable length, additional 4 bits would be needed in the I-RNTI. The final I-RNTI is as below:
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Proposal 2: I-RNTI is fixed at 52 bits where the UE ID part is flexible between 16 and 26 bits and gNB ID is between 32 to 22 bits. 4 MSBs are used to indicate the gNB ID length.
In LTE, the length of the truncated resume ID plus the short MAC-I would be larger than the UE ID used in RRC Connection Request (S-TMSI) and RRC Connection Re-establishment (PCI+CRNTI+ short MAC-I). The resume ID could be truncated if the network indicates the UE to use short resume ID to improve the coverage of msg3 transmission. With the truncated resume ID, the RRC Resume Request message would have the same size with RRC Connection Request (S-TMSI) and RRC Connection Re-establishment.
In NR, the minimum size of msg3 is still FFS by RAN1. The network intends to use minimum msg3 grant to improve coverage, I-RNTI may need to be truncated to fit the size of the Msg3 grant. 
Proposal 3: A truncated I-RNTI is transmitted when msg3 grant is too small for full I-RNTI. Size and structure of truncated I-RNTI is FFS.
3 Conclusion
In this contribution, we discussed I-RNTI content in NR, and propose:

Proposal 1: I-RNTI can be constructed by gNB ID part and UE ID part.
Proposal 2: I-RNTI is fixed at 52 bits where the UE ID part is flexible between 16 and 26 bits and gNB ID is between 32 to 22 bits. 4 MSBs are used to indicate the gNB ID length.
Proposal 3: A truncated I-RNTI is transmitted when msg3 grant is too small for full I-RNTI. Size and structure of truncated I-RNTI is FFS.
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