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1 Introduction

One of the open issues regarding the NR WI is whether to introduce CSG (Closed Subscriber Group). In this document we would like to analyze this issue and propose a way forward.
2 Discussion
In LTE, a CSG “closed” cell broadcasts a CSG indicator set to “true” and a specific CSG identity; a “hybrid” cell broadcasts a CSG indicator set to “false” and a specific CSG identity. A hybrid cell is accessible as a CSG cell by UEs which are members of the CSG, and as a normal cell by all other UEs. Only CSG members may access a CSG cell. [1]
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[2] If a UE determines it is near a CSG or hybrid cell, it provides to its serving eNB a proximity indication; the serving eNB may then configure the UE to measure and report the concerned frequency/RAT, and it may determine whether to perform other actions related to handover to HNBs/HeNBs based on such indication. [1]
When CSG was introduced in LTE, it was tied to the concept of HeNBs. From a network point of view, HeNBs were a way to “partition” network resources so that some classes of users would get “VIP” status. It is worth remembering that CSG, as it is defined, does not guarantee any particular level of QoS, but it simply provides exclusive access to some cells (CSG cells) or prioritized access to some others (hybrid cells)
. Functionality like e.g. DC, LWA, and LWIP, which can give some users increased throughput and a more tailored quality of experience, were not available. Arguably, these provide operators with a much wider “palette” of options than CSG, and do not automatically require partitioning of network resources.
Observation 1: In LTE, when it was introduced, the CSG concept was the only way to locally partition network resources and to try to give some users a more tailored QoE.
Observation 2: More recent LTE features like DC, LWA, LWIP provide operators with a much wider “palette” of options to give users a more tailored quality of experience (including increased throughput), without necessarily partitioning network resources.

Among the previously mentioned LTE functionality, DC was considered so beneficial as to be considered for NR in its various options, and to be agreed for inclusion from the start. Operators working on early NR deployments, therefore, will have a much more powerful functionality on their hands to locally increase UE throughput than was the case with early LTE deployments.

Observation 3: Having DC options available, early NR deployments will have a much more powerful functionality on their hands to locally increase UE throughput than was the case with early LTE deployments.

It can be further observed that in LTE, after long discussions, it was agreed not to specify CSG for cells other than HeNBs (i.e. “macro” cells), leaving its support up to implementation. Given that there is no such thing as a HeNB equivalent for NR, a hypothetical standardized CSG support in NR might look very different than in LTE.

Observation 4: CSG support for cells other than HeNBs was never agreed in LTE; given that there is no HeNB equivalent for NR, CSG support in NR might look very different than in LTE.
One last observation is that in NR there is a more “comprehensive” way to partition network resources and to tailor the quality of experience of each UE, which includes and complements QoS: network slicing. Arguably, slicing is much more flexible than CSG.

Observation 5: Network slicing in NR is a more “comprehensive” and flexible way of partitioning network resources than LTE CSG.
Given all of the above, we propose to take the working assumption that CSG shall not be supported in NR unless clear usage scenarios are provided, that cannot be addressed with e.g. NR DC and slicing.

Proposal 1: RAN3 should take the working assumption that CSG shall not be supported in NR unless clear usage scenarios are provided, that cannot be addressed with e.g. NR DC and slicing.

3 Conclusions and Proposals
We have briefly recalled the concept of CSG as it is currently defined for LTE, and observed some notable differences between LTE and NR with respect to CSG, DC, and network slicing. It seems to us that DC and slicing, available to early NR deployments, give operators better options than was the case in early LTE deployments when CSG Was introduced. Our observations and proposals are summarized below.
Observation 1: In LTE, when it was introduced, the CSG concept was the only way to locally partition network resources and to try to give some users a more tailored QoE.

Observation 2: More recent LTE features like DC, LWA, LWIP provide operators with a much wider “palette” of options to give users a more tailored quality of experience (including increased throughput), without necessarily partitioning network resources.

Observation 3: Having DC options available, early NR deployments will have a much more powerful functionality on their hands to locally increase UE throughput than was the case with early LTE deployments.

Observation 4: CSG support for cells other than HeNBs was never agreed in LTE; given that there is no HeNB equivalent for NR, CSG support in NR might look very different than in LTE.

Observation 5: Network slicing in NR is a more “comprehensive” and flexible way of partitioning network resources than LTE CSG.
Proposal 1: RAN3 should take the working assumption that CSG shall not be supported in NR unless clear usage scenarios are provided, that cannot be addressed with e.g. NR DC and slicing.
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� To use an analogy, if UEs were people trying to get into a concert hall, CSG members would be allowed to use exclusive entrances; if using the regular entrances, they would be allowed to get in front of the line. But they would not automatically get orchestra seats.





