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1
Background

A contribution (S1-151042) was submitted into the SA1#70 meeting which contained multiple requirements from TS 22.179, which were being questioned about their meanings.
Two such requirements were [R-5.5.2-005] and [R-5.5.2-008].
[R-5.5.2-005] The MCPTT Service shall provide a mechanism to configure the number (N4) of MCPTT Group calls to be simultaneously received by an MCPTT UE, authorized by an MCPTT Administrator and/or authorized user.

[R-5.5.2-008] The MCPTT Service shall provide a mechanism to configure the number (N6) of MCPTT Group calls to be simultaneously received by an MCPTT User, authorized by an MCPTT Administrator and/or authorized user.

The comment was that although both requirements are in Clause 5 Common for both on-network and off-network operations, the [R-5.5.2-008] could not be supported when operating off the network.
Discussions during the meeting had led to the possibility to add new text near the requirement, [R-5.5.2-008], tying it to the individual UE and thus linking it to the requirement in [R-5.5.2-005].

“When an MCPTT User uses multiple MCPTT UEs, (N6) is enforced individually for each of the MCPTT UEs.”
This contributions looks at the requirements from the users’ requirement point of view, which is the scope of SA1 and TS 22.179. It also looks at other factors which may or may not be within scope of SA1. It concludes that the requirements themselves are clear. Instead it is the other implementation design decisions that complicate how to address these requirements under those design decisions.  For this reason there is no need to make changes to the TS 22.179, but rather leave it to the other groups to weigh their decisions when creating solutions to address the requirements of TS 22.179.

2
Individual Possibilities
2.1
N4
2.1.1
N4 - number of MCPTT Group calls to be simultaneously received by an MCPTT UE

First let us examine the value of N4 from [R-5.5.2-005], the number of MCPTT Group calls to be simultaneously received by an MCPTT UE.
The value of N4 is not required to be capacity of the UE. However selecting a value of N4 greater than the capacity of the UE would have no effect once the capacity of the UE was reached.  Selecting a value of N4 less than capacity might be for operational reasons (e.g., limited resources and a large number of UEs).
2.1.2
N4=0

If N4 equals zero, the UE cannot receive any MCPTT group calls.
A good choice if one wants to forbid the UE from participating in MCPTT group calls.

2.1.3
N4 =1

If N4 equals one, the UE can receive only one MCPTT group call.

If a second MCPTT group call becomes available to which the MCPTT user should participate, then what?


The answer depends either (1) on another TS 22.179 requirement or (2) on how the requirement is realized in the implementation.

Options.

If the MCPTT Service has implemented the mechanism to configure N4 in the UE.

a) The UE could refuse the second MCPTT group call,
b) The UE could terminate the first MCPTT group call and then receive the second MCPTT group call.

a. This might be the required behaviour, if MCPTT group call priorities are used (e.g., [R-5.7.2.1.1-006]).

b. This might be the required behaviour, if Broadcast Group hierarchies are used (e.g., [R-5.2.2-004]).

If the MCPTT Service has implemented the mechanism to configure N4 not in the UE.

c. The MCPTT Service might not even offer a second MCPTT Group call to the UE and thus the UE would never even know of the existence of another MCPTT Group call.

2.1.4
N4 >= 2

If N4 equals two or more

If the number of currently simultaneously received MCPTT group calls is less than N4 and another MCPTT group call arrives that the MCPTT user should be participating in, then the UE can accept it because receiving it would not exceed the N4 limit.

If the number of currently simultaneously received MCPTT group calls equals N4 and another MCPTT group call becomes available to which the MCPTT user should participate, then what?

The answer depends either (1) on another TS 22.179 requirement or (2) on how the requirement is realized in the implementation.

Options:

If the MCPTT Service has implemented the mechanism to configure N4 in the UE.

a) The UE could refuse the new MCPTT group call.

b) The UE could terminate one of the existing MCPTT group calls and then receive the new MCPTT group call.

a. This might be the required behaviour, if MCPTT group call priorities are used (e.g., [R-5.7.2.1.1-006]).

b. This might be the required behaviour, if Broadcast Group hierarchies are used (e.g., [R-5.2.2-004]).

If the MCPTT Service has implemented the mechanism to configure N4 not in the UE.

c. The MCPTT Service would not even offer another (N4 + 1) MCPTT group call to the UE and thus the UE would never even know of the existence of another MCPTT group call.
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Figure 1: Example of the use of N4 only
2.2
N6

2.2.1
N6 - number of MCPTT Group calls to be simultaneously received by an MCPTT User
Second let us examine the value of N6 from [R-5.5.2-008], the number of MCPTT Group calls to be simultaneously received by an MCPTT User.

2.2.2
N6=0

If N6 equals zero, the MCPTT User cannot receive any MCPTT group calls.

A good choice if one wants to forbid the MCPTT User participating in MCPTT group calls.

2.2.3
N6=1

If N6 equals one, the MCPTT User can receive only one MCPTT group call.

What happens if a second MCPTT group call becomes available to which the MCPTT user should participate?


The answer depends on how the requirement is realized in the implementation.

Options.
If the MCPTT Service has implemented the mechanism to configure N6 in the UE.

a) The MCPTT User could refuse the second MCPTT group call.

b) The MCPTT User could terminate the first MCPTT group call and then receive the second MCPTT group call.

a. This might be the required behaviour, if MCPTT group call priorities are used (e.g., [R-5.7.2.1.1-006]).

b. This might be the required behaviour, if Broadcast Group hierarchies are used (e.g., [R-5.2.2-004]).

If the MCPTT Service has implemented the mechanism to configure N6 not in the UE.

c. The MCPTT Service would not even offer a second MCPTT group call to the MCPTT User and thus the MCPTT User might never even know that another MCPTT group call even was available.

i. This might be the case if the MCPTT Service is able to control the services provided to the MCPTT User and using the N6 limit.

2.2.4
N6 >= 2

If N6 equals two or more

If the number of currently simultaneously received MCPTT group calls is less than N6 and another MCPTT group call arrives that the MCPTT user should be participating in, then the MCPTT User can accept it because receiving it would not exceed the N6 limit.

What if the number of currently simultaneously received MCPTT group calls equals N6 and another MCPTT group call becomes available to which the MCPTT user should participate?

The answer depends on how the requirement is realized in the implementation.

Options:

If the MCPTT Service has implemented the mechanism to configure N6 in the UE.

c) The MCPTT User could refuse the new MCPTT group call.

d) The MCPTT User could terminate the one of the existing MCPTT group calls and then receive the new MCPTT group call.

a. This might be the required behaviour, if MCPTT group call priorities are used (e.g., [R-5.7.2.1.1-006]).

b. This might be the required behaviour, if Broadcast Group hierarchies are used (e.g., [R-5.2.2-004]).

If the MCPTT Service has implemented the mechanism to configure N6 not in the UE.

c. The MCPTT Service would not even offer another (N6 + 1) MCPTT group call to the MCPTT User and thus the MCPTT User would never even know.
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Figure 2: Example of the use of N6 only
2.3
Conclusion
Looking strictly at the requirements, the function being described is clear.  What is not clear is how the requirements are to be realized in implementations, which is not something that is within scope of SA1.

3
Combined Possibilities of N4 and N6
We saw in clause 2 the individual behaviours of each of these limits. Now we look at what happens when these two requirements (limits) are combined. The Table below presents a simple set of possibilities.
	Value of N6

Value of N4
	0
	1
	2+

	0
	Equal
	N4<N6
	N4<N6

	1
	N4>N6
	Equal
	N4<N6

	2+
	N4>N6
	N4>N6
	Equal


When the value of N4 and the value of N6 are equal, the behaviour is the same as the individual behaviour of either variable (N4 or N6).

When the value of N4 is greater than the value of N6, the behaviour is limited by the behaviour of N6.

When the value of N4 is less than the value of N6, then the behaviour is limited by the behaviour of N4.
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Figure 3: Example of the use of both N4 and N6
Looking strictly at these two requirements, the interaction is clear and permits public safety the ability to select the most appropriate combination of vales to satisfy its needs.  What is not clear is how the requirements are to be realized in implementations, which is not something that is within scope of SA1.

4
Other possibilities

4.1
Introduction

There are other requirements and situations that may exist that might have an effect on the use or more importantly the implementation.  In this clause we examine the effect that 

1) The number of UEs that a single user may have and

2) The number of users sharing a single UE.
If a single user has multiple devices which have the same capabilities, what are the user’s expectations of behaviour when participating in a single MCPTT Group Call?

Provided that all UEs are powered on and have completed all necessary functions to be able to participate in an MCPTT Group call, does the user expect to receive:
a) multiple instances of the MCPTT Group Call (once on each of the UEs)?

b) only one instance of the MCPTT Group Call on one UE?

c) some instances of the MCPTT Group Call on some of the UEs?
Does the N4 or N6 even play a role in this situation?
How does the definition of an MCPTT Group and its members provide the determining factor?

Is the protocols (e.g., affiliation) used to establish the Group and its members the determining factor?
As per TS 22.179 clause 3.1, if an MCPTT Group is “a defined set of MCPTT Users identified independently of transport or network type” and an MCPTT Group Member is “an MCPTT User who has been authorized to participate in Group Communications of a particular MCPTT Group”, then one could draw the conclusion that the MCPTT User defined in an MCPTT Group is unique and not per each UE that the MCPTT User has or uses.  This then would imply that the MCPTT User when he affiliates to an MCPTT Group can do so only once from one UE.  It would not mean that the user can affiliate as many times as he wants, since the MCPTT Group only contains the single identity of the MCPTT User.  Since MCPTT is only for voice and the numerous discussions on whether a single user could even listen to two conversations at a time (e.g., override and overridden) let alone more than two, one could use a similar argument that there can be only one affiliation per MCPTT User per MCPTT Group.  Implying that it does not matter how many UEs an MCPTT User has, the MCPTT User can only receive an MCPTT Group call on one UE.
If multiple users share the same UE in time, then only one user is using the UE at any one time. This would be the same as the situation described in clause 2 and clause 3.  However if the users shared a UE in space, then two or more users would have access to the UE at the same time.

These are discussed in more detail in the following clauses.

4.2
Single user with multiple devices
4.2.1
Introduction
In this clause the possibility that a single user has multiple devices and how this might affect the behaviour of N4, N6, and the combination of both.
4.2.2
N4, single user, and multiple devices
Strictly considering the N4 and the multiple devices we have:
For each UEi there would be associated an N4i.  The result for each UEi would be the same as in clause 2.1.

Since N4 is based on a per UE basis, there is no effect on N4 when a single user has more than one UE.
4.2.3
N6, single user, and multiple devices

Since N6 is a condition of the single MCPTT User, the number of devices has no effect.  The result as seen by the MCPTT User is the same as in Clause 2.2.
However the number of devices might have an effect depending on how the MCPTT Service realizes the mechanism for configuring N6.  See Clause 7 Implementation Issues that might affect the Users’ expectations of N4 and N6.
4.2.4
Combination of N4, N6, single user, and multiple devices
4.2.4.1
Questions for the combination of N4, N6, single user, and multiple devices

If a single user has multiple devices how will the values of N4 and N6 affect the behaviour and will this behaviour be what the user expects?
Will the value of N4 be the same for each UE?

How many UEs will a user have? Two or more.  For a representative example two UEs will be used.
4.2.4.2
Combination of N4 (same for each UE), N6, single user, and multiple devices (Qty. 2)
Using the table from clause 3 for the combination of N4 and N6 and assuming that a single user has two UEs the following table shows the combinations.
	Value of N6

Value of N4i (UEi)
	0
	1
	2
	3
	4

	0
	∑ = 0
	Equal
	∑N4<N6
	∑N4<N6
	∑N4<N6
	∑N4<N6

	1
	∑ = 2
	∑N4>N6
	∑N4>N6

One UE or the other
	Equal

Both UEs
	∑N4<N6

Both UEs
	∑N4<N6

Both UEs

	2
	∑ = 4
	∑N4>N6
	∑N4>N6

One UE or the other
	∑N4>N6

One UE or distributed
	∑N4>N6

Both UEs
	Equal

Both UEs


When the value of the SUM of N4i and the value of N6 are equal, then the behaviour is the same as the individual behaviour of N6, except that each UE must support its share of MCPTT Group Calls to obtain the N6 value.
When the SUM of N4i is greater than the value of N6, then the behaviour is limited by the value of N6.

When the SUM of N4i is less than the value of N6, then the behaviour is limited by the behaviour of the SUM of N4i.

The number of MCPTT Group calls that the user can receive need to be distributed among the UEs in order to obtain the value of N6 for that user.
4.2.4.3
Combination of N4 (different for each UE), N6, single user, and multiple devices (Qty. 2)

The results are similar to when the N4 value is the same for each UE, except that the distribution per device is not equal and in some cases the N4 on a single UE might be greater than the value of N6, which would permit a single UE to handle all of the MCPTT Group calls limited by N6.
	Value of N6

Value of N4
	0
	1
	2
	3
	4
	5

	UE1 = 0 UE2 = 2
	∑N4>N6
	∑N4>N6

One UE or the other
	Equal

UE2 only
	∑N4<N6

UE2 only
	∑N4<N6

UE2 only
	∑N4<N6
UE2 only

	UE1 = 1 UE2 = 2
	∑N4>N6
	∑N4>N6

One UE or the other
	∑N4>N6

UE2 only or distributed between both UEs
	Equal

Both UEs
	∑N4<N6

Both UEs
	∑N4<N6
Both UEs

	UE1 = 2 UE2 = 3
	∑N4>N6
	∑N4>N6 One UE or the other
	∑N4>N6

UE1 only or UE2 only or distributed between both UEs
	∑N4>N6

UE2 only or distributed between both UEs
	∑N4>N6
Both UEs
	Equal
Both UEs


4.3
Single device with multiple users
4.3.1
Introduction
In this clause the possibility of a single device being used by multiple users and how this might affect the behaviour of N4 or N6 is discussed.

4.3.2
N4, single device, and multiple users

Strictly considering the N4 and the single device we have the same result as in clause 2.1.
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Figure 4: Example of shared UE considering only N4
4.3.3
N6, single device, and multiple users

Strictly considering the N6, which is the number of MCPTT Group Calls a single MCPTT User can receive simultaneously, and the single device, we have the same result as in clause 2.2.  That is for each MCPTT Useri there would be an associated N6i.
4.3.4 Combinations 
4.3.4.1
N4, N6, and single device with multiple MCPTT Users
The selection of values for N4 and N6 in the case of a single device with multiple MCPTT Users can affect the expectations of the MCPTT User of the MCPTT service.
If the MCPTT Users’ expectations were that each individual MCPTT Users’ N6 values had to be available (not blocked by other users), then N4 would have to be at least the sum of the N6 values for each MCPTT user.

If the MCPTT Users’ expectations were based on N4 (where N4 represented the UEs’ capacities), then
- one could set the value of N6 for each MCPTT User equal to the value of N4.  In this case each MCPTT User could use all of the available MCPTT Group Calls at any one time and deprive the other MCPTT User(s) of any or all MCPTT group calls.

Or 

- one could divide the value of N4 value as equally as possible so that the sum of the MCPTT Users’ N6 values would be less than or equal to the N4 value.  In this case one MCPTT User could not deprive the other MCPTT User(s) of having no access to even a single MCPTT group call.

4.3.5 Conclusion 

The independence of N4 and N6 permit the selection of values that permit multiple behaviours.
5
Conclusions
As architectures and implementations are realized to support the individual requirements in TS 22.179, one is bound to discover interplay between and among the individual requirements.  This does not mean that a requirement in TS 22.179 must be modified so that a single solution can be chosen.  Public safety would like a single solution, but that solution has to be flexible enough to satisfy all of the requirements and users’ expectations.  Instead the architecture and implementation decisions should be left for other groups, not SA1.  The requirements within TS 22.179 can be thought of as a tool box of functions and features, rather than the deciding factor between choices for architecture or implementation under consideration by other groups.
Specifically for the N4 and N6, their meanings are clear from an SA1 perspective.  Modifying them for the purposes of satisfying a particular solution should not occur.  Instead the groups proposing the solutions should identify how they are satisfying the SA1 requirements, rather than change the requirements to fit any given solution.
6
Other requirements that might affect the Users’ expectations of N4 and N6

6.1
TS 22.179
TS 22.179 contains other requirements that when taken together with the N4 and N6 might affect the users’ expectations.

6.2
Clause 5.1.1

Consider these two requirement(s)
[R-5.1.1-001]

[R-5.1.1-003]

Does taking these two requirements together mean that all UEs that have the same MCPTT User signed-in to receive service will “ring” when a group communication is setup?

6.3
Clause 5.1.5
Consider these two requirements

[R-5.1.5-003]

[R-5.1.5-004]

N2 might have an effect on the N6. If N2 is the limit on the number of MCPTT Groups that an MCPTT User can be affiliated to simultaneously, then selecting a value of N6 greater than N2 would result in N6 being limited by N2.

7
Implementation Issues that might affect the Users’ expectations of N4 and N6
7.1
Implementation Issues

The requirements for N4 and N6 might be perfectly clear when read individually or in combination.  However when they are realized in the implementation, some might consider their understanding not so clear.  One such implementation decision is how to realize the mechanism that supports these.

Is the mechanism implemented in a centralized or distributed manner? 

7.1.1
Mechanism for configuration of N6, not realized in the UE (centralized)
If the MCPTT Service has implemented the configuration of N6 not in the UE, then there should be no issue and N6 behaves as in Clause 2.2.

The result of which is that the MCPTT User can receive N6 MCPTT Group Calls simultaneously.

This can be achieved through one UE or more UEs.

Example

If the value of N6 equals 4 for one MCPTT User and that MCPTT User has four UEs, then

i) If there was one MCPTT Group Call how would it be presented to the MCPTT User?

A) Via one UE

a. No issue related to N6

b. How would the MCPTT Service be able to select one UE over the other UEs?
B) Via each UE

Would it mean that if each UE receives the same MCPTT Group call would this:

a. put the N6 at its limit of four MCPTT Group Calls? or

b. be considered as one MCPTT Group Call since there are four instances of same MCPTT Group call?

ii) If there are four MCPTT Group Calls that the MCPTT User is actively participating in, can this be 
a. by each of the UEs?,

b. by one UE, or 
c. a combination of UEs?

7.1.2
Mechanism for configuration of N6 realized in the UE (decentralized)
If the mechanism for configuration of N6 was realized within the UE, then N6 might not be able to maintain its meaning if a single user had multiple UEs and there was not a way to coordinate the information of N6 among the multiple UEs for that single MCPTT User.  However since there is a requirement: 

[R-5.1.1-001] The MCPTT Service shall allow an MCPTT User utilizing one or more MCPTT UE(s), concurrently, to sign-in and receive service on each of the MCPTT UE(s).

Implies that there is a co-ordinating mechanism among multiple UEs and a single MCPTT User.
7.2
MCPTT Group Call implementation

Another implementation decision to consider is, How are the MCPTT Group Calls implemented?  For example are the MCPTT Group Calls implemented using unicast to a single user, or to a single UE, or is a multicast or broadcast capability used?

Will a UE count an MCPTT Group Call as once (one) or does it count each time another MCPTT User uses it?

Figure 5 shows the case where the UE counts the number of MCPTT Group Calls once per each MCPTT User.  Figure 6 shows the case where the UE counts the MCPTT Group Call only once, even it is used by multiple MCPTT Users and shows the resulting values for both N4 and N6.  Figure 7 (expanded Figure 5) shows the case where the UE counts the number of MCPTT Group Calls once per each MCPTT User and shows the resulting values for both N4 and N6.

[image: image5.emf]MCPTT Group W = {Alpha, Bravo, Charlie, … }

Alpha

MCPTT Group X = {Bravo, Charlie, … }

MCPTT Group Y = {Alpha, Charlie, ….}

MCPTT Group Z = {Alpha, Bravo, ….}

N4

UEA 

= 0 

N4

UEB 

= 1 

N4

UEC 

= 2 

N6

Alpha 

= 3 

N6

Bravo 

= 2 

N6

Charlie 

= 1 

N4

UED 

= 2 

Bravo

UE

E

N4

UEE 

= 2 

N4

UEF 

= 2 

Alpha can receive at 

most two MCPTT Group 

calls

Bravo can receive at 

most two MCPTT Group 

calls

Combinations of MCPTT 

Group calls

Alpha Bravo

0 * 2 (W & X)

0 ** 2 (W & Z)

0 * 2 (X & Z)

1 (W) 1 (W) #

1 (W) 1 (X)

1 (W) 1 (Z)

1 (Y) 1 (W)

1 (Y) 1 (X)

1 (Y) 1 (Z)

1 (Z) 1 (W)

1 (Z) 1 (X)

1 (Z) 1 (Z) #

2 (W & Y) 0 *

2 (W & Z) 0 **

2 (Y & Z) 0 *


Figure 5:  Expansion of N4 with particular MCPTT group calls
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Figure 6: Expansion of N4 and N6 with specific MCPTT Group calls where the same MCPTT Group counts 1 for N4, but one each for N6.
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only count MCPTT group calls, not per 

MCPTT User. (shown in Slide 5)

N6 only?

Only count MCPTT group calls per 

MCPTT Users (shown in Slide 6)

Both N4 and N6? 

N4 limits the MCPTT Groups received 

by the UE, but will the UE need to 

replicate a single MCPTT Group call to 

a UE to all of its MCPTT Users?

Depends.

Will the same MCPTT Group Call be 

counted as one or two? 

Depends .

One (Slide 7) / Two (Slide 8)

Combinations of MCPTT Group calls

N4 Alpha (N6) Bravo(N6)

2 (W&X) 0 2 (W & X)

2 (W&Z) 0 2 (W & Z)

2 (X&Z) 0 2 (X & Z)

2 (W&W) 1 (W) 1 (W) #

2 (W&X) 1 (W) 1 (X)

2 (W&Z) 1 (W) 1 (Z)

2 (Y&W) 1 (Y) 1 (W)

2 (Y&X) 1 (Y) 1 (X)

2 (Y&Z) 1 (Y) 1 (Z)

2 (Z&W) 1 (Z) 1 (W)

2 (Z&X) 1 (Z) 1 (X)

2 (Z&Z) 1 (Z) 1 (Z) #

2 (W&Y) 2 (W & Y) 0

2 (W&Z) 2 (W & Z) 0

2 (Y&Z) 2 (Y & Z) 0


Figure 7: Expansion of N4 and N6 with specific MCPTT Groups Calls where the same MCPTT Group Call counts as 1 for N4 per each MCPTT User

7.3
Conclusion 

This is dependent on how the MCPTT Service implements the mechanism for the configuration of N6 under different situations, as well as how it implements other requirements that might affect the implementations.

8
Other thoughts

The TS 22.179 does not have MCPTT User or MCPTT Group call requirements that state:

1) that an MCPTT User can only affiliate once to the same MCPTT Group.

a. Or that an MPCTT User can affiliate multiple times to the same group.

2) that an MCPTT User can be listed more than once when an MCPTT Group is defined.

a. Probably is does not exist, since why would one want duplicate the same MCPTT User in the same Group?  Once is sufficient.

3) that an MCPTT Group Call is delivered to each and every UE that the MCPTT User has logged into.

a. Probably a reason for the existence of N6.

However TS 22.179 has a related requirement for Private Call (with Floor control).
As per 
[R-5.6.2-004] The MCPTT Service shall provide a mechanism for the Private Call (with Floor control) to be set up with the MCPTT UE designated by the called MCPTT User to be used for Private Calls (with Floor control) when the called MCPTT User has signed on to the MCPTT Service with multiple MCPTT UEs.

So we have a requirement that applies to a single MCPTT User with multiple UEs, that the MCPTT User needs to designate which one UE is to be used for Private Call (with Floor Control).  The TS does not have an equivalent one for MCPTT Group Calls.

Do we extrapolate that a similar behaviour for MCPTT Group Calls is inferred?

Or
Do we need to add one specifically for MCPTT Group Calls?

Or

Do we assume that both situations are needed?
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