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1
Introduction

After the RAN#71 meeting, a new SI was agreed followed by the WI [1], with the main objective of developing a new radio access technology. As also captured in [2], one of the design goals of a new radio access technology is to allow a UE to stay in "always connected" mode, which effectively embraces a number of scenarios such as initial establishment of connection and/or transition to a state when a UE can start exchanging data with the network. To address this goal RAN WG2 has introduced so-called RRC_INACTIVE state.
To be able to identify a UE in the RRC_INACTIVE state, a new network identity is needed so that the network is able to know which gNB holds the UE context and the UE context ID. The new identity is called I-RNTI as per latest version of the TS 38.300 specification. 
Even though RAN WG2 captured the basic principle that two UE network identities will be used – C-RNTI and I-RNTI – there was no discussion on the size of the aforementioned identities. In this paper we present our initial considerations on how many bits C-RNTI and I-RNTI could be accounting for the most anticipated NR deployment use cases and usage scenarios. 
2
Radio network identifies  
2.1
C-RNTI

As already quickly mentioned in the Introduction part, the C-RNTI identity is used to identify uniquely a UE within a particular cell e.g. to perform downlink scheduling. Referring to previous radio access technologies, such as UMTS and LTE, the C-RNTI identity size has been always 16 bits, which is a good tradeoff between how many UEs can be addressed simultaneously in a particular cell versus the resulting control channel overhead. It should be noted that C-RNTI is used for the CONNECTED mode UEs, i.e. even though a cell could have UEs in the INACTIVE or IDLE state, their presence does not impact how many spare C-RNTIs remain. From that perspective, 16 bits fully suffice to address all the UEs that could be active in the CONNECTED mode in a particular moment of time. At the same time, it will result in a lower overhead for the NR downlink control channels and MAC control elements.
It is worth noting that RAN WG1 made a preliminary decision to have 24 bits CRC field for the downlink PDCCH channel to reduce the false alarm rate, as opposed to 16 bits in LTE in which the CRC field size matches the C-RNTI size. However, the 24 bits CRC field still can work with the 16 bit C-RNTI.

Proposal 1:
The C-RNTI identity size is 16 bits. 

2.2
I-RNTI
This UE identity is used to locate UE context in another gNB and it conveys information on the gNB ID and the UE context in that gNB. Logically, the purpose of this identity is identical to U-RNTI in the UMTS system and ResumeID in NB-IoT.

In case of the UMTS system the U-RNTI size is 32 bits, which fully has been fully sufficient to encode the RNC ID and the corresponding UE context. Since a particular RNC embraces a number of nodeBs with connected UEs, it is enough to partition the ID space so that fewer bits are allocated for the RNC ID and more bits are allocated to the UE context. In case of LTE, the ResumeID size is 40 bits, which was partially motivated by the fact that there is no RNC entity in the EPC architecture and as a result we need to encode more eNBs. Referring to NR, it is not clear which deployment architecture will prevail, UMTS-like with CU/DU or LTE-link with individual base station, but it could be the case that both options will exists aiming at different scenarios and deployment cases. As a result, the I-RNTI size and structure, i.e. partitioning between the gNB/CU ID and the UE context ID, should be able to address both cases. 
Finally, it is worth noting that I-RNTI size will impact implicitly the UL cell coverage because the corresponding identifier will be included into the request message during e.g. the resume procedure. The larger the I-RNTI identifier is, the larger the request message becomes requiring high order modulation and coding schemes, which in turn shrink the cell UL coverage. 
Proposal 2a:
The minimum A-RNTI size is 32 bits.

Proposal 2b:
Discuss whether I-RNTI size should be larger, e.g. 40 bits as LTE ResumeID 
3 Conclusion
In this discussion paper we have presented our further considerations on the size of UE identities, such as C-RNTI and I-RNTI. According to the preliminary analysis, the C-RNTI size can remain 16 bits as in previous generations of the wireless access technologies. As for I-RNTI, its size of course should be larger, but we need to devise and assess carefully how many bits it should be to have a good trade-off between the flexibility and effective UL coverage. 
Proposal 1:
The C-RNTI identity size is 16 bits. 

Proposal 2a:
The minimum I-RNTI size is 32 bits.

Proposal 2b:
Discuss whether I-RNTI size should be larger, e.g. 40 bits as LTE ResumeID 
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