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Discussion and Decision

1
Introduction
Contributions [7, 8] addressing UE capability in the context of MBMS were discussed in RAN2#75, and the following agreements were reached:
	Agreements:

1. Reuse the existing SupportedBandCombination IE to derive MBMS related reception capabilities:  I.e. if the network wants to ensure the UE is able to receive MBMS and unicast bearers, it has to ensure that all unicast frequencies and the MBMS frequency are indicated as on supported combination in the SupportedBandCombination signalling.

FFS whether we need additional UE signalling to indicate it supports MBMS reception in only Pcell, or in all frequencies of a bandcombination. 




In this contribution, we discuss these issues further.
2
MBMS-reception ability from non-PCells
Based on a proposal in [7], RAN2 discussed if new signalling is needed to indicate whether or not the UE is only able to receive MBMS on PCell, or if we assume that one or the other alternative always holds. While the majority of company views expressed seemed to be that “Rel-11 UE indicating interest has to be able to receive MBMS in any frequency complying to the bandcombinationsignalling”, this was left FFS.
Ability to receive MBMS from the PCell only seems to have become the baseline for discussion because that was the reception-type combination requirement for an “MBMS UE” captured in TS 36.302 in Rel-10. Indeed this choice provided the simplest reception-type combination for a UE implementation that can still be called “MBMS capable”.
In practice, however, a CA-capable UE being restricted to MBMS reception from PCell only seems like an unnecessary implementation limitation, given the UE’s ability to receive unicast on the other carriers anyway. A Rel-10 UE has no way of indicating the preferred PCell to the network. Moreover, a Rel-11 UE with that limitation would be cumbersome for the network to handle where MBMS is deployed on multiple carriers: every time an RRC_Connected UE signals interest in a different MBMS carrier, a handover would be required.
With this reasoning, we propose to assume that the UE is able to receive MBMS also from non-PCells.
Proposal 1:
In this WI, we assume that a UE indicating MBMS interest can receive MBMS from any frequency signalled within supportedBandCombination, independently of the MBMS cell’s status as PCell
It is good to note that the signalled supportedBandCombination is not proposed to imply that the UE can receive MBMS on multiple carriers concurrently: on that, see Proposal 3 further down.
3
Concurrent MBMS reception from multiple carriers
RAN2 also agreed to introduce a new MBMSInterestIndication message, by which the UE provides MBMS interest information at the level of a frequency. While the limitation of the message indicating at most one frequency is visible at places in the minuted agreements, there did not seem to be real discussion on whether such a limitation is really called for.

RAN2 agreed that MBMS can be provided on more than one frequency. It is not difficult to come up with an example where the UE wants to receive two MBMS services (provided on different frequencies): in a mobile-TV context, the user could be watching one channel while recording another.

The question then seems to boil down to whether signalling more than one frequency would generate too difficult cases for the network to support. This does not seem to be the case, especially if signalling more than one frequency is required to indicate that the UE can receive MBMS on all of them concurrently: such an indication would simply mean that the network should try to fit the union of the indicated MBMS carriers and the UE’s PCell and SCells within the UE’s capability, including the supportedBandCombination.
If this is not possible e.g. due to congestion on the indicated MBMS carriers, there are two cases to consider. If the UE prioritizes MBMS over unicast, there certainly does not seem to be a problem: the network can e.g. release any SCells, after which it has all the indicated MBMS carriers to choose for the PCell, which from load-balancing point of view is even easier than having to choose a specific carrier. At the extreme, the network can even release the unicast connection, just like when having been indicated a single MBMS carrier.
If on the other hand the UE prioritizes unicast over MBMS, some pathological cases can be envisioned where the network needs to choose which of the indicated MBMS carriers to sacrifice to still be able to provide the UE’s GBR traffic. This would require the UE also indicating some kind of prioritization among the indicated MBMS carriers. But given that the UE anyway prioritized unicast, such additional prioritization seems like an unnecessary optimization.
Hence, we do not see any major problems with the UE indicating more than one MBMS frequency of interest.
Proposal 2:
The MBMSInterestIndication message allows the UE to report more than one (e.g. up to five) MBMS frequencies
Proposal 3:
Reporting more than one frequency in the MBMSInterestIndication message indicates that the UE is able to receive MBMS on all of them concurrently
Note that by the previous agreements, the frequencies reported in MBMSInterestIndication shall be consistent with the signalled supportedBandCombination.
4
Relation between reported MBMSInterestIndication and UE’s unicast capability
Contribution [8] suggests that a UE engaged in MBMS reception should have means to inform the network about its lowered unicast reception capabilities.

On serving cells of the UE, MBMS reception should not slow the UE down considering the following points:

· A UE with certain CA capability must be able to receive each carrier with full speed i.e. largest possible transport blocks (as defined by the UE category) continuously;

· For any UE category, an MBMS transport block is never larger than a largest possible unicast TB [36.306];

· On a given carrier, MBMS and unicast subframes are mutually exclusive;
· MBMS-reception processing seems lighter than unicast because it does not utilize MIMO or HARQ

If this is agreeable, it then seems sufficient to agree on how an eNB accounts for a UE’s MBMS reception from a non-serving cell, or even a cell not controlled by the serving eNB. We propose to handle this in the following simple way.
Proposal 4:
For each MBMS frequency with no serving cell configured for and reported by a CA-capable UE in MBMSInterestIndication, the eNB interprets that the UE has (if the current configuration leaves slack in the UE’s CA capability) one receiver fully occupied in MBMS reception, i.e. can aggregate one unicast carrier less than indicated in the UE capability.
Thus, a re-arrangement of the UE’s serving cells seems needed when the number of such reported frequencies together with the current number of serving cells exceeds the UE’s CA capability; a serving eNB can also configure a serving cell on an MBMS carrier, provided that it is in control of that carrier.
5
Conclusion
Proposal 1:
In this WI, we assume that a UE indicating MBMS interest can receive MBMS from any frequency signalled within supportedBandCombination, independently of the MBMS cell’s status as PCell
Proposal 2:
The MBMSInterestIndication message allows the UE to report more than one (e.g. up to five) MBMS frequencies

Proposal 3:
Reporting more than one frequency in the MBMSInterestIndication message indicates that the UE is able to receive MBMS on all of them concurrently
Proposal 4:
For each MBMS frequency with no serving cell configured for and reported by a CA-capable UE in MBMSInterestIndication, the eNB interprets that the UE has (if the current configuration leaves slack in the UE’s CA capability) one receiver fully occupied in MBMS reception, i.e. can aggregate one unicast carrier less than indicated in the UE capability.
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