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1. Overall Description:

On behalf of RAN1 and RAN2, TSG-RAN thanks SA2 for their LS on “Further questions on GCSE with eMBMS”. 
TSG-RAN notes that these questions relate to technical details which are normally handled in the RAN WGs, and would like to provide the following responses on their behalf. 
From SA2:

a) TS 36.331 section 5.8.1.1 states:
“…. In this release of the specification, an MBMS capable UE is only required to support reception of a single MBMS service at a time, and reception of more than one MBMS service (also possibly on more than one MBSFN area) in parallel is left for UE implementation.”
If SA2 has to assume that UEs can only support one MBMS service at a time, then this poses some severe constraints on the overall system design. (An example is that a Public Safety user might be a member of six different talk (or video) groups, each linked to a different TMGI, and sometimes media may be sent in the same 80ms period, to more than one of these groups.)
Is it practical to implement UEs for Public Safety users that (in conjunction with transmitting and receiving unicast data) can receive multiple MBMS services and/or multiple MBSFN areas at the same time (subject to some realistic overall data rate limit)? If so, what are some practical numbers that SA2 can assume?
Answer: 

It is correct that the current standard only mandates receiving one eMBMS bearer service (one TMGI, one MTCH) at a time, but the UE may support reception of more eMBMS bearer services than this.

If multiple MBMS services or multiple MBSFN areas, in which the current serving cell is participating, are transmitted on the same carrier, then it should be straightforward to receive them simultaneously. There is no big impact on the UE processing requirements. It is worth noting that the capability of UE would be constrained by the UE category given in TS36.306.

From SA2:

b) The amount of power that the UE consumes when there is no downlink data for that UE has an influence on the system design. With regard to UE power consumption with eMBMS, SA 2 current understanding is that:

· mappings between TMGIs and MAC Logical Channel IDs (LCIDs) are sent on the MCCH;

· the MCCH is transmitted on the Multicast Channel (MCH) with a configured repetition period of between 320ms and 2560ms;

· modification of the MCCH information is subject to a configured modification period of either 5.12 or 10.24 seconds, and the UE must read the MCCH every modification period to determine if sessions for the TMGI(s) it is interested in are currently present in this MBSFN area;

· the MCH Scheduling Information (MSI), which is transmitted on the MCH with a configured period of between 80ms and 10.24s, contains a list of the LCIDs for which transmission will occur in the current scheduling period;
· the UE will wake up every scheduling period (e.g. every 80 ms) to read the MSI to determine whether the LCID(s) corresponding to the TMGI(s) it is interested in are scheduled during this period. 

What is the (approximate) relative power consumption of the UE (assuming a model where the wakeup periods are the same) in the following 3 cases?
i)
reading the MSI and detecting that there is no data for the TMGI (LCID) it is interested in, (e.g. does the UE need to process all of the resource blocks in that subframe?)
ii)
receiving the paging information in the subframe in which an idle mode UE is paged (e.g. does the UE only need to process the resource block that carries the PDCCH?)
iii)
in the subframe when the mobile ‘wakes up’ in connected mode DRX state?

Answer: 

Since in all the above cases, the UE needs to receive within one sub-frame only, the power consumption of all cases for reception is basically the same. 
In general, the overall battery consumption depends on the ability of the UE to sleep, and the required wake-up period.
RAN would also like to point out that there are additional factors apart from DRX cycle length differentiating power consumption between RRC connected mode and idle mode.   
If there are specific requirements on UE power consumption related to GCSE then RAN kindly asks SA2 to inform the relevant RAN WGs of those requirements so that they can be taken into account in the design in the relevant groups.
2. Actions:

To SA 2:   RAN respectfully asks SA2 respectfully to take note of the above feedback and to inform the relevant RAN WGs of any requirements which may affect the RAN design for GCSE. 
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