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Discussion and Decision
1      Introduction
In RAN2#85 meeting, MBMS reception on configurable SCell was discussed [1]. The conclusion is
	The UE is not required to support MBMS reception from a non-serving cell on the frequency of concern if the non-serving cell and the serving cells do not fall within the delay spread as defined in TS36.300. 

FFS: However, when sending an MBMSInterestIndication indicating more than one carrier, the UE shall verify that it can actually receive MBMS simultaneously given the sync properties of these carriers. 

FFS how to minimize the impact of RF retuning and glitch when the UE attempts to receive MBMS on a non-serving cell. 

If MBMS is provided on a DL only carrier the NW provides also system information change notification on that carrier so that the UE can rely on this mechanism for acquiring updated SI. 


In this contribution, we discuss whether UE should verify the sync properties before sending MBMSInterestIndication.
2      Discussion
One open issue is when sending an MBMSInterestIndication indicating more than one carrier, whether the UE shall verify that it can actually receive MBMS simultaneously given the sync properties of these carriers. Currently the requirements for MBMSInterstIndication are captured in TS 36.331 [2] as follows:
	5.8.5.3
Determine MBMS frequencies of interest

The UE shall:

1>
consider a frequency to be part of the MBMS frequencies of interest if the following conditions are met:

2>
at least one MBMS session the UE is receiving or interested to receive via an MRB is ongoing or about to start; and

NOTE 1:
The UE may determine whether the session is ongoing from the start and stop time indicated in the User Service Description (USD), see 3GPP TS 36.300 [9] or 3GPP TS 26.346 [57].

2>
for at least one of these MBMS sessions SystemInformationBlockType15 acquired from the PCell includes for the concerned frequency one or more MBMS SAIs as indicated in the USD for this session; and

NOTE 2:
The UE considers a frequency to be part of the MBMS frequencies of interest even though E-UTRAN may (temporarily) not employ an MRB for the concerned session. I.e. the UE does not verify if the session is indicated on MCCH.
2>
the UE is capable of simultaneously receiving the set of MBMS frequencies of interest, regardless of whether a serving cell is configured on each of these frequencies or not; and

2>
the supportedBandCombination the UE included in UE-EUTRA-Capability contains at least one band combination including the set of MBMS frequencies of interest;

NOTE 3:
Indicating a frequency implies that the UE supports SystemInformationBlockType13 acquisition for the concerned frequency i.e. the indication should be independent of whether a serving cell is configured on that frequency.
NOTE 4:
When evaluating which frequencies it can receive simultaneously, the UE does not take into account the serving frequencies that are currently configured i.e. it only considers MBMS frequencies it is interested to receive.
NOTE 5:
The set of MBMS frequencies of interest includes at most one frequency for a given physical frequency. The UE only considers a physical frequency to be part of the MBMS frequencies of interest if it supports at least one of the bands indicated for this physical frequency in SystemInformationBlockType1 (for serving frequency) or SystemInformationBlockType15 (for neighbouring frequencies). In this case, E-UTRAN may assume the UE supports MBMS reception on any of the bands supported by the UE (i.e. according to supportedBandCombination).


Timing sync properties for CA is specified in TS 36.300 [3] as follows:
	A UE should cope with a relative propagation delay difference up to 30 s among the component carriers to be aggregated in inter-band non-contiguous CA. This implies that a UE should cope with a delay spread of up to 30.26 s among the component carriers monitored at the receiver, since the BS time alignment is specified to be up to 0.26 s.


There are basically two UE behaviors when determining MBMS frequencies of interest:

· UE behavior A: the UE does not verify that it can actually receive MBMS simultaneously given the sync properties of these carriers. In this case, the UE reads SIB15 and consider a frequency to be reported in MBMSInterestIndication if it contains the SAI(s) the UE is interested in, and the UE can simultaneous receive the frequencies according to the requirements of supportedBandCombination.

· UE behavior B: the UE verifies that it can actually receive MBMS simultaneously given the sync properties of these carriers. In this case, in addition to the checking done in behavior A, for a frequency to be included in MBMSInterestIndication, if such frequency is not in the set of serving frequencies, UE should perform cell identification of that frequency, and obtain the timing information. UE may need to read MIB to acquire the SFN of the cell.
The problem of behavior B is that it is not always possible for a UE to verify the sync properties before reporting MBMSInterestIndication. As shown in Figure 1 below, band 1 has frequencies f1 and f2 while band 2 has f3/f4/f5. The UE’s PCell is always in f1. In Scenario A and B, UE capability is to receive 2CCs in band 1. In Scenario C and D, UE capability is to receive 1 CC in band 1 and 1 CC in band 2. In all these scenarios, unless UE is configured with inter-frequency measurement for the interested MBMS frequencies (which eNB does not know before receiving MBMSInterestIndication), or configured with DRX so UE can autonomously measure the interested MBMS frequencies, the UE cannot verify the sync properties of the frequencies it is interested in. The reason is as follows:

· Scenario A: in this scenario, the UE’s interested MBMS service is in frequency f2. However UE cannot perform measurement on f2 even if it can receive 2 frequencies in band 1. The reason is that RF retuning is needed, which can cause glitch.
· Scenario B: in this scenario, the UE’s interested MBMS service is in frequency f3. It is obvious that UE cannot perform measurement on f3 due to limitation of UE capability.
· Scenario C: in this scenario, the UE is configured with SCell on f3 and UE’s interested MBMS service is in frequency f4. It is obvious that UE cannot perform measurement on f4 due to limitation of UE capability.

· Scenario D: in this scenario, UE is configured with SCell on f3 and UE’s interested MBMS services are in frequency f4 and f5. Similar to Scenario C, it is obvious that UE cannot perform measurement on f4 or f5 due to limitation of UE capability.

Note that in Scenario A/B/C, we are looking at the cases that UE can only potentially report one frequency in MBMSInterestIndication while in scenario D, UE can potentially report two frequencies.
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Figure 1: Whether to verify timing synchronization
What is the impact if the reported frequencies do not satisfy the sync properties? If the eNB does not transmit MBMS services on that frequency, then eNB can know that such frequency might not satisfy the sync properties. Otherwise, eNB cannot know whether the sync property is satisfied or not.
It should be noted that UE only reports interested frequencies in MBMSInterestIndication and such indication is forwarded to target eNB during handover. Therefore it might not be necessary for UE to verify the Rx sync properties since such properties might change due to mobility.
3      Conclusion
In this contribution, we discuss whether UE should verify the sync properties before sending MBMSInterestIndication and proposed the following:

Proposal 1: UE is not required to verify the sync properties before sending MBMSInterstIndication.
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