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1
Introduction
In order to avoid ping-pongs, RAN2#77bis agreed that each cell would broadcast in System Information the SAIs of the serving frequency layer + the SAI of the neighbouring frequencies. At RAN2#84, it was pointed out that as a result, the broadcast SAI of the serving frequency can no longer be used to signal service availability to the user and that new information would be required. This contribution explains the issue and proposes a way forward.
2
Service Indication

First, we would like to point out that since in the M3AP protocol [36.444], the MBMS session-start request already contains the IE Minimum time to MBMS data transfer, whose value can be up to 256s [48.018], early MCCH indication could be used for service indication.
Proposal 1: agree that early MCCH indication could be used for service indication already today.

3
Relying on Broadcast SAI for Service Indication

When considering using broadcast SAI for service indication, there are three aspects to take into account:

1)
MCE: the MBMS control entity is in charge of the admission control and the allocation of the radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation. The MCE can decide not to establish the radio bearer(s) of the new MBMS service(s) if the radio resources are not sufficient for the corresponding MBMS service(s) or may pre-empt radio resources from other radio bearer(s) of ongoing MBMS service(s) according to ARP [36300] → a service could be advertised as available even though it is not.

2)
Mobility: because users move, constantly displaying broadcast SAI status might not the most reliable indication → a service could constantly toggle its status between available and non-available.

3)
PTP: because point-to-point transmission can always be used to provide a service, a service is in theory always available.
Observation 1: regardless of the changes we make, relying on broadcast SAI to advertise the availability of a service remains highly questionable.
If one was to ignore the first observation above i.e. that PTP could always be used, that users typically move, and insisted on relying on broadcast SAI information in order to advertise service availability in advance, some changes would be required. But before looking at those changes we need to consider the original ping-pong scenario of R2-12163:

-
Two frequency layers (A, B) and 4 different SAIs (SAI1, SAI2, SAI3 and SAI4);

-
Four cells with SAI mapping as in Table 1 below;

-
A UE is interested in MBMS service provided on SAI4 and SAI1;

-
The UE is originally located in Cell 2 on Layer A (Cell 2A) and can move to Cell 2 on Layer B (Cell 2B).

Table 1: SAI Mapping

	
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	Layer B
	SAI2
	SAI2
	SAI1
	SA1

	Layer A
	SAI3
	SAI3
	SAI4
	SAI4


Before RAN2#77 bis, the agreement was that each cell would broadcast in System Information its own SAIs + the SAI of the neighbouring frequencies. For cells 2A and 2B, this means the following:

-
Cell 2A: (SAI3) as own SAI + (SAI2, SAI1) on neighbouring frequency B;

-
Cell 2B: (SAI2) as own SAI + (SAI3, SAI4) on neighbouring frequency A.

As a result, given that the source cell 2A does not support SAI4 but advertise SAI1 as being available on frequency 2B, the UE will prioritise frequency B and move (or request to be moved) to that frequency layer. Once on cell 2B though, the UE realises that SAI1 is not locally available but that SAI4 is advertised as being available on frequency 1A. The UE will then prioritise frequency A and move back (or request to be moved back) to that layer → ping pong.

To avoid such ping-pongs, it was agreed that each cell would instead broadcast in System Information the SAIs of the serving frequency layer + the SAI of the neighbouring frequencies. For cells 2A and 2B, the broadcast information then becomes:

-
Cell 2A: (SAI3, SAI4) on serving frequency A + (SAI2, SAI1) on neighbouring frequency B;

-
Cell 2B: (SAI2, SAI1) on serving frequency B + (SAI3, SAI4) on neighbouring frequency A.

Going back to the problematic UE described earlier, we can see that since cell 2A advertise SAI4 as being available on serving frequency A, the UE will not prioritise frequency B and move (or request to be moved) to that frequency layer. The right frequency layer is then prioritised.

In R2-134424 Qualcomm pointed out that the broadcast SAI of the serving frequency cannot be used to signal service availability to the user and that new information would be required. It was proposed to broadcast which SAI the current cell provides. For our problematic scenario, the broadcast information becomes:

-
Cell 2A: (SAI3) as own SAI + (SAI3, SAI4) on serving frequency A + (SAI2, SAI1) on neighbouring frequency B;

-
Cell 2B: (SAI2) as own SAI + (SAI2, SAI1) on serving frequency B + (SAI3, SAI4) on neighbouring frequency A.

As a result, even though the source cell 2A advertises SAI4 as being available on the serving frequency, because only SAI3 is indicated as available in the cell, we believe that the UE will then prioritise frequency B and move (or request to be moved) to that frequency layer, therefore bringing the ping pong problem back.

Observation 2: broadcasting which SAI the current cell provides as suggested in R2-134424 allows the UE to identify which SAI(s) of the serving layer is(are) not available, therefore suppressing the effects of the earlier change and re-introducing the chances of ping-pong.

A solution to the above problem would be to define the UE behaviour in such a way that only the SAIs of the serving frequency are used for prioritisation, not the SAI of the serving cell, which would then only be used for service indication to the user. Considering our earlier scenario:

-
Cell 2A: (SAI3) as own SAI + (SAI3, SAI4) on serving frequency A + (SAI2, SAI1) on neighbouring frequency B;

-
Cell 2B: (SAI2) as own SAI + (SAI2, SAI1) on serving frequency B + (SAI3, SAI4) on neighbouring frequency A.

Because the source cell 2A advertises SAI4 as being available on the serving frequency, the UE will not prioritise frequency B and move (or request to be moved) to that frequency layer, therefore ignoring that the serving cell only provides SAI3 and not SAI4. Naturally, such a proposal would require "shall" statements + corresponding test cases to ensure a predictable UE behaviour. 

Observation 3: if broadcast as suggested in R2-134424, the SAI of the current cell shall only be used for service indication, not for service continuity to avoid re-introducing ping-pong problems.

Furthermore, in a multi-carrier deployment, the Rel-11 MBMS service-continuity mechanisms only allow the UE to (request to) move to the MBMS frequency of interest at the Start time indicated in the USD. Not before this point in time will the UE learn the actual SAI list on the cell on the frequency of interest, and thus, the proposed changes will not help informing the user about upcoming services well in advance, especially with Connected-mode UEs that are active on the non-MBMS frequency before the start of the service.

Observation 4: broadcasting which SAI the current cell provides does not help UEs that are active on the non-MBMS frequency before the start of the service.
In our opinion, observations 1, 2, 3 and 4 naturally point towards the following proposal:

Proposal 2: do not agree with the proposed enhancements in R2-134424.

4
Conclusion
Regarding service indication, this contribution has looked into M3 specifications proposes the following.

Proposal 1: agree that early MCCH indication could be used for service indication already today.

Regarding the proposed changes on SAI broadcast, the following observations were made:

Observation 1: regardless of the changes we make, relying on broadcast SAI to advertise the availability of a service remains highly questionable.

Observation 2: broadcasting which SAI the current cell provides as suggested in in R2-134424 allows the UE to identify which SAI(s) of the serving layer is(are) not available, therefore suppressing the effects of the earlier change and re-introducing the chances of ping-pong.

Observation 3: if broadcast as suggested in R2-134424, the SAI of the current cell shall only be used for service indication, not for service continuity to avoid re-introducing ping-pong problems.

Observation 4: broadcasting which SAI the current cell provides does not help UEs that are active on the non-MBMS frequency before the start of the service.

And as a result, concluded the following:

Proposal 2: do not agree with the proposed enhancements in R2-134424.

