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Introduction

The situation of very many UEs in a cell engaged in group calls can occur during public safety incidents. However, all RAN, regardless of vendor, implement admission control policies that limit the number of UEs that can be connected and receive service in each cell. Congestion can be defined in terms of “too high volume of traffic”, “too many allocated bearers” and/or “too many UEs”. Congestion can be localized to a cell and may occur and solve itself very quickly. Congestion may lead to pre-emption by RAN, e.g. bearers being dropped and/ or UEs being forced to idle. Pre-emption is a highly undesirable outcome that should be prevented, if possible. 
Although the admission policies may allow the limit on number of UEs to “float” adaptively with the traffic conditions and other factors, there will always be a maximum number of UEs beyond which the cell will stop admitting new UEs or will allow only UE replacements. The group call traffic model employing low numbers of shared multicast bearers and having relative low uplink traffic at every moment of time due to floor control, may allow for a higher limit on admitted UEs for cells dedicated to public safety. However, even so, the admission limit would be well below the hundreds of UEs that might be present and need to be provided service in case of a large incident. 
It is apparent that the problem can be solved by running most of the UEs in a receive-only mode that would place them in the RRC IDLE state, while continuing to receive multicast channel(s) that were started before, while the UE was in RRC CONNECTED state. The mission critical servers may have to decide which UEs will be operating normally and which one will have to be transitioned to idle: relative priority between members within a group, bearer priority, emergency conditions, amount of activity relative to other users, etc. may be used in the decision. In the absence of such decision, pre-emption by RAN will occur.
UEs that operate from idle may still need to transmit media occasionally, thus a rapid reconnect from idle, with reestablishment of the bearers configuration and connection context is highly desirable. To avoid congestion, when a UE is accepted in a cell, another UE may need to be transitioned out of the connected state.  
Reason for Change

Addition of new text to an empty section of a TR under construction. 

Proposed text: 
7.3
Solution #3: Handling large number of UEs in a cell
7.3.1
Solution description

This solution proposes a way for providing service within a cell to more UEs than the RAN can normally admit for service, when those UEs are engaged in mission critical group calls.
It may be possible that RAN could raise the admission control threshold for the normal maximum number of UEs admissible in the cell to enable this functionality while also being able to meet the public safety KPIs. However, this solution assumes that this will not happen, and proposes, as an example, an alternative solution of continuing service based on using UEs in IDLE state, thus not subject to the RAN admission control limits. 
Editor’s Note: Aspects of this solution are still under discussion.
The solution proposes:
NOTE: The text below combines SA6 procedural elements with RAN procedural elements for information and to facilitate understanding
· When the number of MC UEs reaches a certain level in a cell, the MC AS switches the UEs to multicast mode (i.e. they start monitoring and receiving traffic on a shared MBMS radio bearer) and configures (prepares) them for functioning in “receive-only” mode (which would map to RRC IDLE).

· As the number of UEs in the cell increases, the MC AS orders some of the UEs to “receive-only” mode, or the UEs transition autonomously when their assigned radio bearers are pre-empted by RAN.
· Transitioned UEs continue to monitor, listen to and receive traffic on the same shared multicast bearers as before.
· When it comes to transmission, the UEs in “receive-only” mode will have a potentially degraded service, as their access time to obtain uplink radio bearers will be longer than in the case of UEs in a “normal” mode of operation.

· Based on the way they were configured, the UEs may attempt to access the cell shortly, when directed by user, upon mobility events, or when they need to update some parameters.
7.3.2
Solution evaluation

The proposed solution offers an example of how one may resolve the issue of very large number of UEs without attempting to modify the admission control procedures of the RAN, which in general are proprietary and different from vendor to vendor. The solution is based on the observation that the limits apply only to UEs in connected states, which makes operating in the idle state a logical choice. 
The basic functional elements of the solution (sharing a multicast radio bearer for group call, connection, reconnection and disconnection of UEs, rapid allocation of radio bearers, operation in receive-only mode, UE functioning in RRC IDLE) have been in place since prior releases. The solution proposes to combine and execute these functions as it was described above, thus it essentially extends functionality. 
Impact:
· The impact on the MC servers consists primarily of having to support the functionality and procedures described in the previous subclause. The functionality of the MC application client will have to be extended to support receive only mode and quick temporary reconnection.
· The impact on the Core Network consists of enabling quick suspension/resumption of the UE connection to the network.   

· The impact on the RAN depends on what and how it provides the functionality: in principle it has to be able to provide the quick temporary suspension/resumption of the UE connection to the RAN. The solution explicitly avoids any changes to admission control. The UE needs to be able to continue receiving multicast traffic once it transitions to idle state and to satisfy the requests from the MC application client for monitoring, listening and reconnecting. 
NOTE: This example procedure is exploratory in nature and is not intended to be used as a recommendation to RAN.
