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1
Introduction
In this paper, we discuss issues #E.341 and #N.028 pertaining to the signalling when MBMS services of interest (identified by TMGI) are signalled in the MBMS Interest Indication message.
2
Background
RAN2 made the following agreements in RAN2#91bis:
Agreements

1
Any service continuity solution should consider both scenarios identified in the WID, i.e. mobility from a cell providing a MBMS service via SC-PTM to a cell also providing this MBMS service via SC-PTM and mobility from a cell providing a MBMS service via SC-PTM to a cell where the UE needs to go to unicast reception to receive this MBMS service.

2
Service continuity solutions shall not require new solution to achieve synchronization.

Following agreements should be used as baseline:

3
Reuse the existing SIB15 based MBMS service continuity concept for SC-PTM. RRC_CONNECTED UEs will send the MBMSInterestIndication message so that the eNB can assist the UE to stay or get on the right carrier frequency during handover. RRC_IDLE UEs will perform autonomous frequency prioritization (i.e. prioritize the SC-PTM frequency for reselection). 

4
The UE in RRC_CONNECTED state can report the MBMS service(s) of interest (e.g. TMGI) in the MBMSInterestIndication message.

Agreements

1
The availability in neighbour cells of each MBMS service included in SC-MCCH in the source cell should be indicated. SI or MCCH can be FFS.

In summary: To support service continuity, an UE receiving MBMS service via SC-MRB, can also find the availability in neighbour cells of each MBMS service that is included in SC-MCCH in the source cell. The UE reports the MBMS service(s) of interest (e.g. TMGI) in the MBMSInterestIndication message in RRC_CONNECTED state. 
In the discussion of current issues for the ASN.1 review, the following issues were indicated:
	N.028
	5.8.5.3 Determine MBMS frequencies of interest
	No clear condition of enetring the further procedures

2> if the UE is MBMS capable (…)

2> if the UE is SC-PTM capable, at most one frequency is included; and
	2
	Clarify what do the procedures mean

Huawei: See H.052Samsung: The statement ‘at most one frequency is included’ does not seem like a concidion i.e. better placed seperately (e.g. end of section)

Ericsson: Agree this is unclear. it can also be assumed that aZTE: The SC-PTM capable UE only supports PCell, namely “at most one frequency”. But the legacy MBMS. See also comment E.341 UE supports more frequencies.


	E.341
	5.8.5.3, 5.8.5.3a
	2>
if the UE is SC-PTM capable, at most one frequency is included; and

I think that the UE should be allowed to follow the legacy behaviour and thus may report more than one frequency. Especially for a UE supporting SC-PTM but interested in “legacy” MBMS shall be allowed to send more than one frequency in MII.

Also change may be needed in 5.8.5.3a:

2>
one or more MBMS SAIs in the USD for this service is included in SystemInformationBlockType15 acquired from the PCell for a frequency belonging to the set of MBMS frequencies of interest, determined according to 5.8.5.3.
	3
	Needs to be discussed and resolved. However, my understanding is that we agreed in general that we follow legacy behaviour. ASN.1 seems to support signalling of more than one frequency (?). E-mail discussion suggest further discussion in ASN.1 review or later.

Huawei: This scenario wasn't discussed. In this scenario, indicating more than one frequency could result in the eNB configuring the PCell on a frequency which isn't the one providing the MBMS service that the UE prefers. We could discuss whether it is more important to ensure reception of at least the UE most preferred MBMS service or to allow reception of multiple MBMS services.

For 5.8.5.3a, it is true that today there will only be one frequency, it could be changed to "the MBMS frequency of interest".

Samsung: The UE may support both MBSFN and SCPTM, but will network uses both mechanisms also e.g. popular services by MFSFN? In such case I assume intention is that UE just includes one SCPTM frequency

ZTE: The legacy UE is not allowed to report the number of frequencies exceeding the UE capability. As the SC-PTM UE only supports PCell, then we think the legacy rule can be applied to only one frequency (namely PCell).


The following can be assumed, e.g.:

· That a UE supporting SC-PTM also is likely to be supporting MBMS

· A UE supporting SC-PTM may be interested in a MBMS service provided on a MBSFN MRB, either with higher priority or in situations where interested services only are present on MBMS.
· Other similar scenarios (not listed)
In the current procedure text, it can be seen that the UE behaviour is unclear in what the UE should indicate with the MII. For example, in 5.8.5.3 it is not clear if the list of frequencies of interest is influenced from the capability only, or if the presence of services on SC-PTM or MBMS (subject to UE prioritization) influence the resulting list.

For instance, an UE which is MBMS and SC-PTM capable (and e.g. supports MRB reception on SCell), the UE should be able report more than one frequency.
In order to allow this and maintain a legacy like behaviour, while ensuring that the UE can receive a SC-PTM service on PCell if applicable, it is suggested to contain the condition of list entries in MII into 5.8.5.4 instead. (i.e. the condition of a SC-PTM UE to send only one frequency). With this construct, the behaviour is determined on availability of services provided on SC-PTM and not capability only.

In section 3 two alternatives of UE procedures w.r.t to MII is outlined, where the UE behaviour is aimed to result in a more predictable outcome. Note that the prioritization as such should still be left for UE implementation etc.
3
Text proposal
3.1
Version 1 START
5.8.5
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5.8.5.1
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Figure 5.8.5.1-1: MBMS interest indication

The purpose of this procedure is to inform E-UTRAN that the UE is receiving or is interested to receive MBMS service(s) via an (SC-)MRB, and if so, to inform E-UTRAN about the priority of MBMS versus unicast reception.
5.8.5.2
Initiation

An MBMS or SC-PTM capable capable UE in RRC_CONNECTED may initiate the procedure in several cases including upon successful connection establishment, upon entering or leaving the service area, upon session start or stop, upon change of interest, upon change of priority between MBMS reception and unicast reception or upon change to a PCell broadcasting SystemInformationBlockType15.

Upon initiating the procedure, the UE shall:

1>
if SystemInformationBlockType15 is broadcast by the PCell:

2>
ensure having a valid version of SystemInformationBlockType15 for the PCell;

2>
if the UE did not transmit an MBMSInterestIndication message since last entering RRC_CONNECTED state; or

2>
if since the last time the UE transmitted an MBMSInterestIndication message, the UE connected to a PCell not broadcasting SystemInformationBlockType15:

3> if the set of MBMS frequencies of interest, determined in accordance with 5.8.5.3, is not empty:

4>
initiate transmission of the MBMSInterestIndication message in accordance with 5.8.5.4;

2>
else:

3>
if the set of MBMS frequencies of interest, determined in accordance with 5.8.5.3, has changed since the last transmission of the MBMSInterestIndication message; or

3>
if the prioritisation of reception of all indicated MBMS frequencies compared to reception of any of the established unicast bearers has changed since the last transmission of the MBMSInterestIndication message:

4>
initiate transmission of the MBMSInterestIndication message in accordance with 5.8.5.4;

NOTE:
The UE may send an MBMSInterestIndication even when it is able to receive the MBMS services it is interested in i.e. to avoid that the network allocates a configuration inhibiting MBMS reception.

3>
else if SystemInformationBlockType20 is provided by the PCell:

4>
if since the last time the UE transmitted an MBMSInterestIndication message, the UE connected to a PCell not broadcasting SystemInformationBlockType20; or

4>
if the set of MBMS services of interest determined in accordance with 5.8.5.3a is different from mbms-Services included in the last transmission of the MBMSInterestIndication message;

5>
initiate the transmission of the MBMSInterestIndication message in accordance with 5.8.5.4.

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 (SC-)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 (SC-)MRB for the concerned session. I.e. the UE does not verify if the session is indicated on (SC-)MCCH
NOTE 3:
The UE considers the frequencies of interest independently of any synchronization state, e.g. [9, Annex J.1]
2>
if the UE is MBMS capable, the UE is capable of simultaneously receiving MRBs on 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 4:
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 5:
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 6:
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).
5.8.5.3a
Determine MBMS services of interest

The UE shall:

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

2>
the UE is SC-PTM capable; and

2>
the UE is receiving or interested to receive this service via an SC-MRB; and

2>
one or more MBMS SAIs in the USD for this service is included in SystemInformationBlockType15 acquired from the PCell for a frequency belonging to the set of MBMS frequencies of interest, determined according to 5.8.5.3.

5.8.5.4
Actions related to transmission of MBMSInterestIndication message

The UE shall set the contents of the MBMSInterestIndication message as follows:

1>
if the set of MBMS frequencies of interest, determined in accordance with 5.8.5.3, is not empty:
2>
if the UE is SC-PTM capable, and a MBMS service to be part of the MBMS services of interest is not determined according to 5.8.5.3a:
3> include mbms-FreqList and set it to include the MBMS frequencies of interest, using the EARFCN corresponding with freqBandIndicator included in SystemInformationBlockType1 (for serving frequency), if applicable, and the EARFCN(s) as included in SystemInformationBlockType15 (for neighbouring frequencies);
2>else:
3> include mbms-FreqList and set it to include the MBMS frequency of interest, using the EARFCN corresponding with freqBandIndicator included in SystemInformationBlockType1.
NOTE 1:
The EARFCN included in mbms-FreqList is merely used to indicate a physical frequency the UE is interested to receive i.e. the UE may not support the band corresponding to the included EARFCN (but it does support at least one of the bands indicated in system information for the concerned physical frequency).
2>
include mbms-Priority if the UE prioritises reception of all indicated MBMS frequencies above reception of any of the unicast bearers;

2>
if SystemInformationBlockType20 is broadcast by the PCell:

3>
include mbms-Services and set it to indicate the set of MBMS services of interest determined in accordance with 5.8.5.3a;

NOTE 2:
If the UE prioritises MBMS reception and unicast data cannot be supported because of congestion on the MBMS carrier(s), E-UTRAN may initiate release of unicast bearers. It is up to E-UTRAN implementation whether all bearers or only GBR bearers are released. E-UTRAN does not initiate re-establishment of the released unicast bearers upon alleviation of the congestion.

The UE shall submit the MBMSInterestIndication message to lower layers for transmission.

3.2
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Figure 5.8.5.1-1: MBMS interest indication

The purpose of this procedure is to inform E-UTRAN that the UE is receiving or is interested to receive MBMS service(s) via an (SC-)MRB, and if so, to inform E-UTRAN about the priority of MBMS versus unicast reception.
5.8.5.2
Initiation

An MBMS or SC-PTM capable capable UE in RRC_CONNECTED may initiate the procedure in several cases including upon successful connection establishment, upon entering or leaving the service area, upon session start or stop, upon change of interest, upon change of priority between MBMS reception and unicast reception or upon change to a PCell broadcasting SystemInformationBlockType15.

Upon initiating the procedure, the UE shall:

1>
if SystemInformationBlockType15 is broadcast by the PCell:

2>
ensure having a valid version of SystemInformationBlockType15 for the PCell;

2>
if the UE did not transmit an MBMSInterestIndication message since last entering RRC_CONNECTED state; or

2>
if since the last time the UE transmitted an MBMSInterestIndication message, the UE connected to a PCell not broadcasting SystemInformationBlockType15:

3> if the set of MBMS frequencies of interest, determined in accordance with 5.8.5.3, is not empty:

4>
initiate transmission of the MBMSInterestIndication message in accordance with 5.8.5.4;

2>
else:

3>
if the set of MBMS frequencies of interest, determined in accordance with 5.8.5.3, has changed since the last transmission of the MBMSInterestIndication message; or

3>
if the prioritisation of reception of all indicated MBMS frequencies compared to reception of any of the established unicast bearers has changed since the last transmission of the MBMSInterestIndication message:

4>
initiate transmission of the MBMSInterestIndication message in accordance with 5.8.5.4;

NOTE:
The UE may send an MBMSInterestIndication even when it is able to receive the MBMS services it is interested in i.e. to avoid that the network allocates a configuration inhibiting MBMS reception.

3>
else if SystemInformationBlockType20 is provided by the PCell:

4>
if since the last time the UE transmitted an MBMSInterestIndication message, the UE connected to a PCell not broadcasting SystemInformationBlockType20; or

4>
if the set of MBMS services of interest determined in accordance with 5.8.5.3a is different from mbms-Services included in the last transmission of the MBMSInterestIndication message;

5>
initiate the transmission of the MBMSInterestIndication message in accordance with 5.8.5.4.

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 (SC-)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 (SC-)MRB for the concerned session. I.e. the UE does not verify if the session is indicated on (SC-)MCCH
NOTE 3:
The UE considers the frequencies of interest independently of any synchronization state, e.g. [9, Annex J.1]
2>
if the UE is MBMS capable, the UE is capable of simultaneously receiving MRBs on 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 4:
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 5:
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 6:
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).
5.8.5.3a
Determine MBMS services of interest

The UE shall:

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

2>
the UE is SC-PTM capable; and

2>
the UE is receiving or interested to receive this service via an SC-MRB; and

2>
one or more MBMS SAIs in the USD for this service is included in SystemInformationBlockType15 acquired from the PCell for a frequency belonging to the set of MBMS frequencies of interest, determined according to 5.8.5.3.

5.8.5.4
Actions related to transmission of MBMSInterestIndication message

The UE shall set the contents of the MBMSInterestIndication message as follows:

1>
if the set of MBMS frequencies of interest, determined in accordance with 5.8.5.3, is not empty:
2> if the set of MBMS services of interest, determined in accordance with 5.8.5.3a, is not empty:
3> include mbms-FreqList and set it to include the MBMS frequency of interest, using the EARFCN corresponding with freqBandIndicator included in SystemInformationBlockType1.
2>
else:
3>
include mbms-FreqList and set it to include the MBMS frequencies of interest, using the EARFCN corresponding with freqBandIndicator included in SystemInformationBlockType1 (for serving frequency), if applicable, and the EARFCN(s) as included in SystemInformationBlockType15 (for neighbouring frequencies);

NOTE 1:
The EARFCN included in mbms-FreqList is merely used to indicate a physical frequency the UE is interested to receive i.e. the UE may not support the band corresponding to the included EARFCN (but it does support at least one of the bands indicated in system information for the concerned physical frequency).

2>
include mbms-Priority if the UE prioritises reception of all indicated MBMS frequencies above reception of any of the unicast bearers;
2>
if SystemInformationBlockType20 is broadcast by the PCell:

3>
include mbms-Services and set it to indicate the set of MBMS services of interest determined in accordance with 5.8.5.3a;

NOTE 2:
If the UE prioritises MBMS reception and unicast data cannot be supported because of congestion on the MBMS carrier(s), E-UTRAN may initiate release of unicast bearers. It is up to E-UTRAN implementation whether all bearers or only GBR bearers are released. E-UTRAN does not initiate re-establishment of the released unicast bearers upon alleviation of the congestion.

The UE shall submit the MBMSInterestIndication message to lower layers for transmission.

[...]

---- Version 2 stop ----
4
Conclusion
In this paper, we discuss issues #E.341 and #N.028 pertaining to the signalling when MBMS services of interest (identified by TMGI) are signalled in the MBMS Interest Indication message. It is proposed to discuss and amend the procedures according to the suggestions in section 3, text proposal.
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