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Abstract: 
At SA1 87 the completion of NCIS requirements for multicast were not added as there was need for more thought on how to augment group communication specifications in a general way, as these features are currently spread out across many specifications.
Discussion
1. Background
At SA1 87, “Group operation related requirements of interactive service” - 22.261 CR0376. This CR was revised and eventually noted. (S1-192078 revised to S1-192520 revised to S1-192764 which was noted.) The concern expressed was that there are several different group communication aspects in diverse specifications and we should proceed carefully and intentionally when we add general group communication requirements for 5G. Thus, it was questioned whether 22.261 is perhaps not the best place for NCIS group communication requirements.
This discussion paper does not question whether the following requirements are needed or whether they are general (not NCIS-specific): this is assumed.
From S1-192520 (applying the changes proposed in that document):
6.x.2	5G group operation
The 5G system shall be able to allow UEs to communicate in groups.
The 5G system shall allow a trusted 3rd party (e.g., a gaming server) to provide group information to be used for group communication (e.g. group ID and group member list).
The 5G system shall be able to support UEs to discover other UEs of the same group in proximity to allow communication via ProSe Communication path.
The 5G system shall be able to authorize the use of ProSe Communication between UEs of the same group and MNO. 
The 5G system shall be able to enable and stop ProSe Communication of UEs within the same group.
[bookmark: _Toc11404912]6.13.2	Requirements
The following set of requirements complement the requirements listed in 3GPP TS 22.146 [7], TS 22.246 [8] and TS 22.101 [6], clause 32.
<snip>
The 5G system shall be able to support unicast and multicast communication for a group of UEs using either the ProSe Communication path (direct) or the 5GC path.
[bookmark: _Toc11404998]9.1	General
The following set of requirements complement the requirements listed in 3GPP TS 22.115 [11]. The requirements apply for both home and roaming cases. 
<snip>
The 5G system shall be able to collect charging information for a user on a per group basis.

2. Where are group communication requirements documented?
The following stage 1 specifications contain group communication aspects. This is perhaps not a comprehensive list, but it contains the list we should take into account as we add general requirements that pertain to group communication.
(a)	Service requirements for the 5G system (22.261) 
This specification includes a few group communication requirements – support for high density connections to groups of UEs (6.4.2.2), support of multicast to a group of UEs (6.13), restricting service to a group of users for energy efficiency (6.15), to support V2X scenarios (6.20), the MSGin5G service (6.29). The specifics of group communication are not included in this specification – rather these are called out to other specifications, as for MSGin5G all requirements are described in TS 22.262.
(b)	ProSe (in 22.278)
Proximity Service requirements include ProSe Group Communication which specifically enables one to many communication between more than two UEs in proximity using a common ProSe communication path established between the UEs.
(c)	Group Communications System Enablers (GCSE) (in 22.468)
This specification is no longer associated with LTE. Though the scope and overview orient the reader towards critical communications as the target of GCSE in 3GPP, the specification itself is general as mission critical specifications and requirements are covered in (d). There are historical reasons for including the mission critical background and motivation in this specification that no longer apply. See 4.2 
“The requirements listed in the present document shall serve as requirements to develop enablers; i.e. modular functions and open interfaces (e.g. a resource efficient distribution mechanism) that can be used to design Group Communication Services.”
The group communication requirements likewise are neither specific to EPC nor 5GC mechanisms. The section 6.2 identifies ‘Interaction with ProSe’ insofar as the 3GPP system can make use of ProSe Group Communication to satisfy GCSE requirements based on ProSe Communication paths. 
(d)	V2X (in 22.186)
Communication in groups, where membership in the group is defined as a component of requirements, is an essential enabler for advanced V2X applications.
(e)	Mission Critical Specs (22.179, 22.280, 22.281, 22.282)
Group communication is expressed in great detail as part of the mission critical service enabler. These depend upon and extend the Group Communication Service Enabler (GCSE) and rely in certain scenarios upon Proximity Group Communication.
(f)	Presence service (22.141)
Presence has some group communication requirements. This specification has hardly been modified since Rel-6 except to correct references and a few corrections and alignments.
(g)	Conferencing using IP Multimedia Core Network subsystem (24.147)
Though this is a stage 3 specification, it contains stage 1 and 2 aspects. This is the only definition of the conferencing service (based on IMS) in 3GPP. There are group communication requirements in the context of conferencing.


3. Assessment
As discussed in SA1 87, though 22.261 provides general 5G requirements, it does not and should not include redundant requirements to other specifications. 
Specific services are defined in (d), (e), (f) and (g). Of these, (f) Presence and (g) Conferencing do not rely upon any further enablers. (d) V2X makes no reference to enablers – this is left to stage 2 to consider. It is clear that ProSe (requirements) play a very important role in satisfying the functional requirements in this specification. (e) Mission Critical requirements specifications define MCPTT / MCVideo / MCData and generically the MCX Service Group. Explicit reference to ProSe and GCSE is made where Relay and Off-network requirements occur. It is again clear that in practice, (at stage 2 and 3), GCSE is relevant to support MCX Service Group functions.
ProSe Group Communication is a general service enabler, though it focusses exclusively on communication via ProSe communication paths.
GCSE specification is general in that it can support group operations in any scenario, either using ProSe communication paths or a 3GPP access. 
Therefore, GCSE is the appropriate point to add general group communication service enablers. It is clear that there will not be direct impacts on specifications that cite GCSE as long as these added requirements do not modify or remove existing requirements. The new general requirements will add incrementally to the existing enabler. This could, for example, prove useful for other services and lead to the inclusion of additional functionality (e.g. to Mission Critical Services.) However, the inclusion of additional requirements should not impair, complicate or reduce the services that rely on the existing requirements.
4. Recommendation
Let us consider the Group Communication requirements that were proposed in 22.261 CR0376 and where they could fit into 22.468.
In each case where the requirements were specific to ProSe they have been generalized to apply to all communication scenarios (including ProSe and communication by means of 3GPP access, etc.)
The new requirements text is identified in green highlight, below.
	The 5G system shall be able to allow UEs to communicate in groups.
	This requirement is fulfilled by GCSE. There is no additional text needed in 22.468.

	The 5G system shall allow a trusted 3rd party (e.g., a gaming server) to provide group information to be used for group communication (e.g. group ID and group member list).
	This is a new requirement for 5.2.1 Creation, modification and deletion of GCSE groups.
The system shall allow a trusted 3rd party (e.g. a game server) to provide information to be used with GCSE Group communication, including adding GCSE Group Members, and creation, modification and deletion of GCSE Groups.

	The 5G system shall be able to support UEs to discover other UEs of the same group in proximity to allow communication via ProSe Communication path.
	5.3.1	Group Communication setup requirements
includes the following requirement:
A Transmitter Group Member shall be able to transmit a Group Communication for a GCSE Group without knowledge of the identities of other GCSE Group Members.
The new requirement adds that the GCSE Group Member may know the other GCSE Group Members and ascertain it through discovery. Though the requirement is stated with respect to ProSe communication – this is not general (to all communication scenarios.) Further, the discovery is at the level of UE not at the level of GCSE application.
In this form it is already supported by 22.468:
If authorized, a user shall be able to request and receive a list of Group Members of a particular GCSE Group.
This requirement is therefore already supported and no additional requirement needs to be added.

	The 5G system shall be able to authorize the use of ProSe Communication between UEs of the same group and MNO. 
	GCSE (and ProSe) already allow the authorization of users to employ group communication (including ProSe) to members of the same Group in the same PLMN.
There is no additional requirement needed in 22.468.

	The 5G system shall be able to enable and stop ProSe Communication of UEs within the same group.
	6.2 Interaction with ProSe enables group communication by means of ProSe Group Communication subject to operator policies and UE capabilities or settings.
If the 3GPP system supports ProSe, the 3GPP system shall be able to make use of ProSe Group Communication and the public safety ProSe UE-to-Network Relay for Group Communication, subject to operator policies and UE capabilities or settings.
This requirement is therefore already supported by 22.468.

	The 5G system shall be able to support unicast and multicast communication for a group of UEs using either the ProSe Communication path (direct) or the 5GC path.
	6.2 Interaction with ProSe enables group communication by means of both the ProSe Communication Path (direct) or the 5GC path.
GCSE Group Members shall be able to access Group Communication services using ProSe Communication paths [9] and/or by network path (3GPP TS 22.278 [9]).
This requirement is therefore already supported by 22.468.

	The 5G system shall be able to collect charging information for a user on a per group basis.
	5.1.7	Charging requirements for Group Communication 
The system shall support the collection of resource and service usage information for Group Communication.
This satisfies the proposed requirement to the left. 
It is however proposed to create a specific 22.115 CR for this purpose. This would change the following text in 4.6 ProSe Charging Requirements
The EPS5GS shall be able to collect charging data for use of ProSe Discovery, ProSe Communication and EPC Path established following ProSe Discovery by an application. This requirement applies to any ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication, ProSe Broadcast Communication and ProSe-assisted WLAN direct communication.
 Replacement of the ‘EPC Path’ can wait until Rel-17 work on ProSe progresses and aligned as needed.
The existing ProSe communication charging requirements entail charging information to be gathered at both the UE and group basis already:
When a ProSe-enabled UE uses ProSe Communication, or EPC Path established following ProSe Discovery, the EPS shall be able to collect charging data for this communication including:
<snip>
-	Identification of UEs or groups involved.
Note: 	This requirement applies to any ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication, ProSe Broadcast Communication and ProSe-assisted WLAN direct communication. 
Other group communication cases are already considered (MBMS charging, normal communication from a 3GPP access, etc.)
Thus only the enabling of 5GS proximity service support needs to be added to 22.115. This can be further aligned to the output of ProSe work as it progresses in SA2.


 
The introduction and overview of 22.468 should be made less specific to ‘critical communications.’ This could be done without removing the existing text. Rather, the generality of GCSE can be expressed in each case where Critical Communication arises in the introduction.
Proposal

It is proposed to endorse the use of 22.468 for general group communications requirements. 
Please see 22.468 CR0016 [S1-193012] and 22.115 CR0096 [S1-193013] which carry out the recommendations in this CR. 
In 22.468 the missing requirement as a result of NCIS is captured, and the specific mission critical text in the introduction and overview are complemented with text that states the generality of GCSE features.
In 22.115 the ProSe support is generalized from EPS to 5GS. Further alignment to 5G ProSe work will occur as the it progresses in 3GPP.

