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1. Introduction
NR will be deployed in a wide range of frequencies and the coverage of NR cells should be same or better than that of LTE. Msg3 size is a bottleneck to achieve this coverage. Coverage of Msg3 depends on payload size of Msg3 and RAN1 has indicated that a payload size of 56 bits is the limit to achieve the same coverage as LTE [1]. Given this, protocol design needs to accommodate transmission of Msg3 payload within this limit of 56 bits to satisfy the coverage requirements. At RAN2#102 an agreement was made to design the Msg3 to accommodate a 56 bit payload for the Resume case. This requires truncation of the Resume ID and in this contribution, we discuss how the truncation should be performed. 
2. Discussion
When the I-RNTI is truncated, there is an ambiguity in identifying the RAN node which holds the UE context or identifying the UE context within the RAN node. However, the right UE context can still be retrieved by the target node, e.g. by sending Context Retrieval request to multiple source nodes and each source node attempting to find the matching UE context within the memory by an exhaustive search using the matching MAC-I. However, clearly this comes at an additional penalty (i.e. increase in signaling load over the network interfaces and/or increased processing load at the network node). 

Observation 1: Truncated I-RNTI can be used to retrieve UE context from the source gNB, however, this comes at an additional cost of increased signaling load on the network interfaces and/or increased processing load on the gNB and hence the truncation design should take this into account. 

Unlike LTE, NR will be deployed in a much wider range of frequencies. Thus, the cell sizes in NR may be drastically different and varied. Hence, in NR a given RAN area may contain only a few large cells or a very large number of small cells.

In a small cell, the number of UEs present at any given time may be small whilst in a large cell, the number of UEs may be large. Hence, the address space required for UE-ID clearly depends on the deployment scenario. Further, the address space to identify the gNB-ID in a RAN area will also depend on the deployment scenario for the same reasons. Hence, the network should be able to control how the UE truncates the I-RNTI. This is important because a fixed truncation method that is not tailored for the deployment scenario will result in increased signaling and/or processing load at gNB as noted in observation 4. 

Observation 2: In NR, a given RAN area may comprise a very few large-sized cells or a very large number of small-sized cells. 

Observation 3: A fixed truncation method as in LTE is not suitable for all deployment scenarios and hence we need a method where the network should control if and how to truncate the I-RNTI in the network. 

The truncation of I-RNTI involves selecting a subset of bits from gNB-ID and/or a subset of bits from UE-ID and it can be assumed that the truncation strategy is same within a RAN area. Hence, it is proposed that a parameter indicating how the UE shall truncate the I-RNTI shall be included in a RAN area specific system information. One possible way to control the truncation is to indicate for instance a single parameter (e.g. the truncation-offset: “X” as shown in Figure 1) which indicates to the UE which part of I-RNTI shall be included in Msg3. 
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So, based on the above we make the following additional proposals. 

Proposal 1: A truncation-offset like parameter is signaled to the UE to indicate if and how to truncate the I-RNTI

Proposal 2: The truncation-offset parameter is included in a RAN Area specific system information that is broadcast to the UE in SIB1
3. Conclusion and proposals
In this contribution we discuss various means to reduce the payload size of Msg3 for Resume and propose a way forward to fit the Msg3 contents for Resume within the 56-bit container to enable an option with similar coverage as in LTE.  

The following observations and proposals are made: 

Observation 1: Truncated I-RNTI can be used to retrieve UE context from the source gNB, however, this comes at an additional cost of increased signaling load on the network interfaces and/or increased processing load on the gNB and hence the truncation design should take this into account. 

Observation 2: In NR, a given RAN area may comprise a very few large-sized cells or a very large number of small-sized cells. 

Observation 3: A fixed truncation method as in LTE is not suitable for all deployment scenarios and hence we need a method where the network should control if and how to truncate the I-RNTI in the network. 


Proposal 1: A truncation-offset like parameter is signaled to the UE to indicate if and how to truncate the I-RNTI

Proposal 2: The truncation-offset parameter is included in a RAN Area specific system information that is broadcast to the UE
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