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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]An NR cell consists of many TRPs and/or beams serving a large number of users from high end smartphones and tablets to low power sensors providing eMBB, m-MTC and/or URLLC services. The issue of the UE ID size has been discussed for the RACH procedure [1] and in [2], RAN2 replied with an overview of the UE ID size based on LTE. An ID size that takes into considerations the required supported scenarios in NR would be needed for both performance and forward compatibility reasons. 
In this contribution, we provide our views on the UE ID size and its respective deployments scenarios. 

UE Identification Requirements for NR 
L1/L2 UE Identification in LTE is based on C-RNTI which is 16-bit long and is capable of unique identification of up to 65k+ active users within the same cell. This ID is used by UEs to discard DCI messages not intended for them and is used for UE-specific randomization/scrambling. C-RNTI remains valid while the user is active and within the same cell. A new ID is required if the UE revives from the idle mode or is handed over to another cell.
A NR cell may cover a larger area compared to a LTE cell served through many TRPs and beams. A much higher user density is supported in NR which requires eMBB, URLLC and m-MTC services. Moreover, with the introduction of RRC-INACTIVE state, a UE may retain its ID while it is switching back between active and inactive states, further pushing the need for a bigger pool of UE identifiers. Some deployment mechanisms to facilitate soft handover between two NR cells may further require the UE ID to be unique beyond one NR cell further pushing the need for a larger UE ID pool. 
NR UE ID may be used for the same purposes as in LTE, plus for new channels/capabilities introduced in NR such as for two-step RACH or supported channels for communication while in the inactive mode.
While in many scenarios, a pool of 65k identifiers seems to be enough, it is not future proof and may not be sufficient for all scenarios such as crowded deployments due to high density of sensors or a large occasional gathering such as a live outdoor concert. On the other hand, a UE ID longer than 16-bits is still rigid and the extra overhead (especially on NR-PDCCH) may not be justified for normal operation cases. 

Support of UE ID Configuration  
In NR, many more UEs may need to be uniquely identified in the same NR cell, but a significant part of the need for such a larger pool does not come from active eMBB users which constantly monitor NR-PDCCH. In most cases, the need for a larger pool is due to the presence of mMTC users and inactive users. Hence, a larger pool of the UE identifiers without imposing a larger overhead on the DL control channel is justified for NR.
For NR, defining an UE ID that is configurable would address the following use cases:  
1) Multiple UE ID lengths for different UE types/traffic: In this case, different traffic types are allocated different UE IDs with possibly different length and may have non-overlapping physical resources for NR-PDCCH search space. A UE having two different traffic flow types may be assigned two different UE IDs for different traffic types. 
2) A default UE ID length may be defined for the UE initial access. However, after successful initial access, the UE may be informed of the UE ID configuration. Such configuration may be used for future channelization such as UE access to NR-PDCCH. With a NR-cell configurable UE ID length, only cells with larger UE pool will pay the price of extra NR-PDCCH overhead. 
3) While the active UE still uses C-RNTI as in LTE, UEs in RRC Inactive state can use a longer UE ID that is retained while the UE switches back and forth between the RRC Active and Inactive states and utilizes that ID for supported communication channels in the Inactive state. Such UE ID may be unique over a wider range beyond the coverage area of the NR cell. With such mechanisms, the presence of Inactive UEs does not increase the overhead for Active UEs.

With a configurable UE ID mechanism, NR offers support for forward compatibility and simultaneous support of the different use cases and deployment scenarios. The number of configurable UE ID sizes would require further analysis and evaluations. 

Conclusions
An NR cell may serve many users in a large area through multiple TRPs and beams and a configurable UE ID would enhance the performance in terms of reduced overhead and offers forward compatibility.
Proposal: NR supports configurable UE ID sizes. The number of UE ID sizes is FFS.
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