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Abstract of the contribution: This paper trying to conclude the Group Mgt issue for GCSE in R12 by analyzing the possible requirements and enhancements based on the studies being done in TR 23.768 and TR 36.868. 
1. Introduction
One open issue for GCSE is related to: 
(A) Group Management: 
· Further analysis on Group Management and associated user interaction contexts at EPS level.
This paper listed some possible gcse specific contexts at the EPS level for group communication traffic. SA2 should discuss whether each use case is agreeable and justifiable to be in Rel 12. The conclusion will be updated to reflect the SA2 discussion and decision for normative work.
2. Discussion
2.1 point#1: specific DRX requirements for GCSE
From Sub-clause 6.2, this solution requires specific DRX timer handling for GCSE as follow:
1. for the HSS to be able to control the RAN’s use of “short connected mode DRX” for fast response time services.
1. By using a per-UE connected mode (or possibly even an idle mode) DRX of 320ms, decent PTT delays can be achieved while also achieving reasonable battery life.
1. Keeping UEs in RRC connected state adds some load to the eNB. Having different inactivity timers/connected mode DRX settings in the eNB for Public Safety and non-Public Safety users requires eNB implementation effort.

Firstly, IDLE mode DRX mechanism has been documented in TS 23.401 (section 5.13) and TS 36.304 (section 7.1). To be specific on IDLE mode handling, the following step is to illustrate how this is done, based on TS 36.304 and TS 23.401:
1. UE compares DRX value between the upper layer (e.g, application in UE) and eNB broadcasted value and chose the shorten one. Currently, the shortest eNB broadcast value is 320ms. It is expected that the group communication application in the UE is configured with 320ms DRX so this 320ms requirement is reported to MME during mobility management signalling (e.g., TAU).
2. MME indicates this UE specific DRX value to eNB during S1 paging procedure and eNB uses this value for paging purpose. 

Proposal #1.1: IDLE mode DRX is expected to be based on upper layer configuration in the UE (e.g,. GCSE application) and existing mechanism in TS 23.401/36.304. There is no need to have specific gcse handling in HSS for IDLE mode DRX timer control. 
However, this does not address DRX handling when UE is in connected mode.  Connected mode DRX handling is eNB implementation specific (e.g., based on e.g., QCI-x, GBR vs. Non-GBR, O&M... etc).
As stated in sub-clause 6.2, setting a specific DRX value for connected mode handling for group communication allows “decent PTT delays can be achieved while also achieving reasonable battery life”. eNB, being non service aware, would not be able to tailor the connect DRX value for this purpose. eNb would need some indication from the network in order to perform different connected DRX setting. It also seems like this type of DRX setting would be depended on application (e.g., PTT with 320ms, constant video streaming from camera can use normal eNB handling, etc). If any indication to assist eNB for DRX handling is needed, it seems that it should be provided by application (i.e, GCSE AS) and not from HSS or MME configuration. 
Proposal #1.2: specific connected mode DRX timer requirement is not determined by HSS provisioning parameter. If needed, an indication can be signalled by GCSE AS to eNB (via PCC) during dedicated bearer establishment/modification procedure and this information is transparent to MME. 
2.2 point#2: Call admission control with GBR bearer for GCSE
TR 36.868 (v 1.0.0) identified the following:
In conclusion: 
1)	If GBR bearers are kept established during long idle periods of the PTT service other GBR bearers (e.g. conversational Voice) may be rejected by the call admission control at the eNB.
....
For PTT application, it is expected that the number of talkers who can speak at the same time is limited (i.e, usually one person speaks while everyone else is listening). In a UL limited situation, eNB may start to reject other GBR requested because it has reserved its UL GBR resources for each of the gcse members even though not all of them will send UL data at the same time. To minimize the effect of rejection by call admission control (CAC) in this kind of scenario, GCSE AS can provide some indications to eNB with the expected number of possible simultaneous talkers along with gcse group correlation ID so that  eNB can use that knowledge to relax the CAC for UL reservation because not all the transmitting group member will be transmitting at the same time. 
Proposal #2: eNB is informed by the network of the “group correlation ID and expected number of possible simultaneous talkers”. This information is coming from GCSE AS (via PCC) and transparent to MME.
NOTE: “group correlation ID” may consist of members from multiple gcse groups when multiple gcse groups are being multiplexed into the same unicast connection. 

2.3 point#3: GBR bearer with GCSE, inactivity timer
TR 36.868 (v 1.0.0) identified the following:
In conclusion: 
...
2)	It is possible to use GBR bearers for carrying PTT data. It would be up to the network whether and for how long to keep GBR bearers established after the delivery of most recent talk spurt. 
....
It is expected that  group communication can behave differently than normal voice communication (e.g VoLTE) because the media is bursty in nature and there could be a long gap between each media burst (mins or hours) or conversely being very active with very little silence gap in turn between each speaker. eNB would normally release the S1 connection when it detects no user data being transmitted over the Data Radio Bearer (DRB)(s) after some timer. This timer is currently based on internal eNB implementation and there is no service specific information for eNB to take into account for adjusting the inactivity timer. Shorter inactivity timer may be better for group communication which normally has longer gap between each burst in order to save radio resources while longer inactivity timer may be better for very active type of group communication in order to avoid heavy S1 release/paging/setup. 
Proposal #3: If needed, an indication can be signalled by GCSE AS to eNB (via PCC) that can assist the eNB to adjust the inactivity timer. This information is transparent to MME.


3. Proposal:
Discuss and determine if the eNB should be made aware of any gcse related information for optimization purpose. Conclusion/decision is to be captured in part 2 paper.
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