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Abstract of the contribution: This paper suggests an improvement to Solution 1 to allow more effective use of pre-established bearer for group communication. 
1. Introduction
This paper can be considered as part of: (H) Resource Efficiency of the study: 
· Overall Analysis and evaluation with the selected solution(s)

A “pre-established eMBMS bearers” has been suggested as a solution for Group Communication (ref 6.1in TR 23.768). One salient feature is “fast GC setup”. 
Obviously, a pre-established eMBMS bearer can avoid the eMBMS setup time which can be anywhere from one to two MCCH modification periods (~5 to 10sec). However, it is not practical to implement pre-established eMBMS bearer for many gcse group communications as the radio resources is not infinite. 
Also as indicated in evaluation of solution 1, the use of per-established bearer may not be always useful (e.g, no designated gcse group users in the broadcast area.)
To maximize the usage of pre-established eMBMS bearer, one possibility is to define such pre-established eMBMS bearer as a generic pre-established eMBMS bearer which will allow temporary media establishment toward a GCSE group until its own eMBMS bearer (with own TMGI) is established. 
3. Discussion
The essential requirement for using pre-established MBMS bearer is basically a re-use of the following 2 capabilities that have been stated already in this TR. 
1. Multiplexing of many GCSE group with one TMGI is already a requirement under conclusion (see section 8.1).
2. UE capable to listening to 2 TMGIs that is related to the same group communication session is already suggested as one possible way to handle MBMS bearer with new QoS (see 6.7.1.3).
i.e,., a gcse communication session can be break away from the multiplex TMGI to its own dedicated TMGI.
2. Propose
The capability to allow the use of generic pre-established eMBMS bearer is added as a possible variation for option 1
*** begin change ***
[bookmark: _Toc246564982]6.1	Solution 1 - Group Communications using pre-established eMBMS bearers
[bookmark: _Toc246564983]6.1.1	Functional description
[bookmark: _Toc246564984]6.1.1.1	Solution description
These are the salient features of the solution:
1. Solution leverages eMBMS on downlink for GCs. 
2. The solution uses pre-established eMBMS bearers for fast GC setup. 
It implies the followings:
-	TMGI(s) associated with the group call is pre-assigned by the BM-SC and the MBMS bearers for this group call (one MBMS bearer per QoS class) are pre-established in advance.
-	The network establishes MBMS session in preconfigured MBSFN areas.
NOTE:	Different groups can have different preconfigured MBSFN areas.
Editor's Note: The size of MBSFN area is FFS.
      Editor's Note: Whether UE's can receive in more than one MBSFN area simultaneously is currently defined in TS 36.331 section 5.8.1.1 to be ‘implementation specific’. RAN should be consulted on whether reception of a small number of TMGIs and/or MBSFN areas is practical to mandate.
-	The network sends the corresponding TMGI(s) and session information over MCCH.
-	If not all MBMS subframes allocated in MCCH are needed for transmission of existing MBMS services, the left over MBMS subframes can be used for unicast. However (from LS response to question 1a in R1-134985), it is not possible to multiplex MBMS and unicast transmissions in the same subframe.
-	(As a consequence of answer 3c in LS response in Tdoc R2-133728) Because the minimum MCCH modification period is 5.12 seconds, and initial talk spurts need much lower latency, once the MBMS session start for that talk group has been received, the eNB continually sends the TMGI(s) on the MCCH. To avoid excessive end to end speech delay, MCH Scheduling Information (MSI) is sent every 80ms to indicate whether or not data for an individual TMGI is sent on the MBMS subframes.
- Pre-established eMBMS bearer may be setup as a generic eMBMS bearer to multiplex multiple group communications under a single TMGI (see subclause 6.1.2.1a)
3.	Unicast bearers are used for uplink communication. In certain cases (e.g. eMBMS is not supported) unicast is also used for DL.
4. The solution uses PCRF as interface between GCSE As and BM-SC for exchange of eMBMS related control information.
Editor's Note; The use of PCRF for exchanging eMBMS control information is FFS.
[bookmark: _Toc246564985]6.1.1.2	Architecture reference model

Figure 6.1.1.2-1: Architecture for 3GPP GCSE service
[bookmark: _Toc246564986]
6.1.2	Procedures
[bookmark: _Toc246564987]6.1.2.1	Group Communication Setup using pre-established eMBMS bearers
The interaction between the UE and GCSE AS is shown as an example.


1-4. GC Server requests the TMGI(s) for the GCSE group(s) from the BM-SC through the PCRF.
5. GC Server maintains a mapping of the TMGI to the GCSE Group ID.
6-10. Pre-established bearers are set up for the group(s). The corresponding MBSFN area is based on the eNBs that were pre-selected for this GCSE GC as provided to the BM-SC. Triggered by step 8, 
the E-UTRAN sends MBMS related system information and MCCH configuration information over the air. 
The UE periodically monitors MCH scheduling information (MSI) to detect if the TMGI associated with MTCH has been scheduled.  
11. The GCSE Application on UE registers with GCSE Application Server. 
The register message may include all the group identifiers the UE is in interested.
12. The TMGI(s) of the GCSE group(s), if available, are returned to the UE. 
The UE maintains a mapping of the TMGI to the GCSE group identifier.
13. The UE monitors the network to determine the availability of the eMBMS transmission corresponding to the TMGI(s) of the interested GCSE group(s). The UE initiates a Group Communication set up for a particular GCSE group using Unicast UL bearers. The UE also indicates the availability of the eMBMS transmission corresponding to the TMGI of the GCSE group in the group setup signaling.
14.	The GCSE AS decides whether to use the pre-established eMBMS bearers for downlink. 
When the E-UTRAN detects the data is coming from the network, the E-UTRAN modifies the MSI to indicate the schedule to the UE. The UE receives the MSI and tunes to the MTCH.
6.1.2.1a	Using pre-established eMBMS bearers as generic multicast delivery bearer
When the eMBMS bearer is pre-established for the purpose of serving multiple gcse groups, the following procedures are used:
- terminals interested in different group communication and waiting for possible broadcast session to start would all monitor this same generic pre-established eMBMS bearer. The identity for this bearer (e.g., TMGI) and identification of the relevant group communication (e.g., UDP port#) and associated decryption keys are done based on the application layer signalling between GCSE AS and UE.
- once a session for a given service starts: 
-	its data is broadcast for some time on the generic bearer (and hence received by all terminals monitoring this bearer); the precise identity of the service in question is signalled in-band as part of the scheduled data. It is assumed that the terminals not authorized to receive the service content will not have the keys to decipher the content
-  eventually, for the service with session starting a separate broadcast bearer of its own is established, identified with its own identifiers, at which point the broadcasting of the data moves from the generic bearer to the service-specific bearer. (The receiving terminals will notice this from the appearance of the service in question on the MCCH channel.) This is to stop draining the batteries of terminals not addressed by the service in question.
- This way, only one such generic bearer per MCH channel (characterized by the same set of cells, same set of reserved subframes, and same modulation and coding used in transmission) needs to be kept pre-established and group-specific broadcast bearers can still be set up only on need basis. 
*** NExt change ***
[bookmark: _Toc246564994]6.1.4	Solution evaluation
Editor's Note: The fulfilment of requirements in clause 4.2 needs will be evaluated.
a)	Without knowledge about whether mobiles from the talk/media group are within the cell, data for that talk/media group has to be broadcast in every cell in the pre-established MBMS area. From the description of the number of mobiles per groups per TETRA cell in S2-131607, and the fact that commercial cellular networks deploy more cells per unit area than the UK TETRA network, it can be seen there will be frequently zero users from a group in a cell. (Table 1 shows that Site 4, cell A has 27 groups, but site 4 cell C has only 2 groups, i.e. with solution 1, site 4 cell C would broadcast data for at least 25 groups unnecessarily!). However, using generic pre-established bearer will minimize this resource wastage as many more gcse groups can be served by this pre-established bearer. 
*** NExt change ***
[bookmark: _Toc246565058]7.1.3.1.2 	Pre-established eMBMS bearers
In this scenario, the GCSE AS pre-establishes eMBMS session in certain pre-configured areas before the start of the group communication. When a UE originates a request for group communication from one of these areas, the pre-established eMBMS session is used for the DL traffic. 
See sections 6.1.2.1, 6.1.2.1a, and 6.5.2 for example (flows) using pre-established eMBMS bearers.


*** End of change ***
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