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1. Introduction
For group communication, the delivery mechanism for UL speech is proposed to be handled with unicast as stated in TR 23.768.

Resource efficiency (H) is a key item for R-12 as according to SA plenary #61, and this paper tries to investigate possible requirement for UL handling.

2. Discussion

Let’s consider a scenario where there are many GCSE members of a same GCSE group within a cell and they have all established a unicast bearer for both UL and DL direction. 
Looking from UL perspective, the eNB is reserving resources for the uplink path for each of these group members individually although only one call participant will be speaking in such a group call at a time (due to floor control). Currently, a GBR is expected given that group communication is critical in nature.

In this scenario, the worst case is that the eNB’s admission control would deny uplink access of UEs to a group call because of the seemingly overwhelming uplink-resource-reservation requirement, even though the utilization of the reserved bandwidth is really just one out of N participants at any given time (for certain GCSE application like voice or video PTT).
In the DL direction, the media is indeed to be sent to each of the UE simultaneously so there is no reason to enhance the GBR handling in this direction.

3. Proposal
In order to maximize the resource efficiency on the UL direction based on the requirement that only one user per GCSE group will be sending the UL media at a given point in time for certain GCSE application like voice/video, it should be possible to enhance the GBR handling for share UL purpose.

From eNB perspective, it should be possible to associate each individual UL radio bearers with certain GBR (QCI-x) with a particular GCSE group to allow better radio resource management.

For example, a “GCSE sharable indication” is given to eNB during radio-bearer setup procedure to indicate this GBR-x is a common shared UL GBR for a particular GCSE session. eNb may then use this indication to adjust its resource admission algorithm such that it does not need to reserve an uplink GBR for each individual UE with this “GCSE sharable indication” w.r.t to the indicated QCI-x. It just needs to reserve the UL resource for one GBR-x and this resource can be shared among those UEs who has bearer activation with this GBR-x and the same “GCSE sharable indication”. This is fully transparent to current LTE UE (i.e., Uplink transmission between the eNB and UE is reusing the same current AS level procedure).
Please note that this proposal is only trying to justify that a “GCSE sharable indication” will benefit eNB for UL resource reservation procedure for group communication. However, it is up to eNb implementation on how this indication is used internally for resource reservation.

6.x
Solution x: Shared UL GBR for Group Communication
6.x.1
Functional Description

In order to allow the eNB to maximize the resource efficiency on the UL direction when only one user per GCSE group is sending the UL media at a given point in time for certain GCSE application like e.g., voice/video PTT, it should be possible for the CN to give an indication (e.g,. GCSE sharable indication) to eNB to indicate that a certain requested GBR can be shared. This allows eNb to take this indication into account when performing the radio admission and resource reservation procedure for this UL GBR. 

The following figure 6.x.1-1 shows this overall principle.
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Figure 6.x.1-1: Overall of high-level architecture flow for Shared UL GBR
1. Due to UE-GCSE AS interaction for requesting UL for unicast GCSE communication, a dedicated bearer activation procedure (see TS 23.401 [xx] section 5.4.1) is performed. 

During the UE-GCSE AS request procedure, GCSE AS determines that this media (e.g, voice/video) has floor control property and can only be used by one sender at a time.
Editor’s NOTE:. How this “GCSE sharable indication” is sent to MME is FFS. This “GCSE sharable indication” indicates this GBR is related to a particular GCSE group and it can only be sent by one UE at a time.

2. In the Bearer Setup Request/Session Management Request to eNB, MME includes this “GCSE sharable indication” to eNB. 

NOTE: How eNb uses this indication for resource optimization is implementation specific.

3. eNB uses the current RRC/AS procedure with UE. UE is not aware that this is a shared UL GBR.

4. Another GCSE member is requesting UL for unicast GCSE communication. 

5. Same as step 2.

6. Same as step 3 with the additional knowledge in eNB that this UL GBR radio resource for UE-n can be shared with UE-1 because of the same “GCSE sharable indication.

6.x.3
Impact on existing entities and interfaces

Impacts to P-GW/PCC/GCSE-AS:
Editor's Note: Exact mechanism for GCSE-AS to indicate “GCSE sharable indication” is FFS.

Impacts to MME:

· MME forward this “GCSE sharable indication “ to eNB.

Impacts to eNB:

· eNB, based on this “GCSE sharable indication”, may adjust its internal algorithm for GCSE purpose (e.g., maximize the resource efficiency on the UL direction).

· At the AS level procedure, the UE is not aware this QCI is being shared so the is procedure is transparent to UE.

6.x.4
Solution evaluation

Editor's Note: FFS
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