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1	Introduction
We discussed multi-PLMN unicast/eMBMS reception in [1] with a concluding proposal that SIB15 should be extended so that UEs can distinguish between frequencies of different PLMNs providing MBMS services in the same geographical area. However it is unclear whether any modifications to the specifications are required. In this contribution we analyse current procedures in order to conclude whether some corrections are required in order to support inter-PLMN MBMS service reception.
2	Discussion
In scenarios when UE registered to one PLMN ought to receive MBMS services provided by other PLMNs, UE should be provided with TMGI’s including PLMN identity of corresponding PLMNs, MBMS service areas identities (MBMS SAIs) and frequencies used to transmit MBMS user service in E-UTRAN of corresponding PLMNs, for example through provisioning UEs with USD file including availabilityInfo containing serviceArea and radiofrequency, and the alternative TMGI list [2]). 
As per the current specification, if the UE is receiving or interested to receive MBMS service and it can do so only while camping on a frequency on which the service is provided, the UE may consider that frequency to be the highest priority in cell reselection process (see [3] for details). The frequency is selected based on USD or SIB 15 depending on whether the current cell broadcasts SIB15 or not. It should be obvious that objective “e” (“e.	Support for multi-carrier eMBMS/unicast operation involving reception from one or more eMBMS cells that may be non-collocated and asynchronous with one or more cells that are simultaneously used for unicast. (RAN4, RAN2)”) of the WI requires the UE to be able to receive MBMS service on a frequency different from the one it camps on. Therefore, prioritization of MBMS frequencies does not apply to UEs supporting objective “e”. 
Observation 1: SIB 15 may provide frequencies and MBMS SAIs used by other PLMNs. UE’s performance should not be impacted because objective “e” requires the UE to be capable of MBMS reception of frequency other than the one it camps on.
SIB 15 can provide a joint information about MBMS frequencies and MBMS SAIs used by multiple PLMNs in the same geographical area. If PLMNs do not coordinate the use of MBMS SAIs, then one value of MBMS SAI could appear more than once in the content of SIB 15. The UE behavior in Idle mode in that situation is not clear. Per TS 36.304 [3]:
“If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBMS session [2] as long as the two following conditions are fulfilled:
1) Either:
-	the UE is capable of MBMS service continuity and the reselected cell is broadcasting SIB13; or
-	the UE is capable of SC-PTM reception and the reselected cell is broadcasting SIB20;
2) Either:
-	SIB15 of the serving cell indicates for that frequency one or more MBMS SAIs included in the MBMS User Service Description (USD) [22] of this service; or
-	SIB15 is not broadcast in the serving cell and that frequency is included in the USD of this service.”
The question emerges whether UE would not wrongly prioritize the frequency if the MBMS SAI which is included in its USD and is signaled in SIB15, but for the frequency, which is different than the one configured in its USD. The following example may help presenting the issue. 

	UE’s USD information
	SIB15

	Service 1: TMGI_1 (PLMN_1), frequency F1, MBMS_SAI_1, MBMS_SAI_2, MBMS_SAI_3

Service 2: TMGI_2 (PLMN_2), frequency F2, MBMS_SAI_1, MBMS_SAI_2, MBMS_SAI_3
	Frequency F1, MBMS_SAI_1
Frequency F2, MBMS_SAI_1
Frequency F3, MBMS_SAI_1



We see that due to no coordination of MBMS SAIs between operators the same MBMS SAI is assigned to three different frequencies. It is not entirely clear from current text in TS 36.304 whether UE would be able to properly prioritize the frequencies in this case. UE could correctly prioritize frequency F1 or F2, but could also wrongly prioritize frequency F3 and only after reading SIB13 would realize that it does not provide service it is interested to receive.

Proposal 1: RAN2 is requested to discuss whether an issue of the UE prioritizing wrong frequency when the same MBMS SAI is assigned to multiple frequencies in SIB15 exists.

If the issue of unclear UE behavior is confirmed, then two solutions could be applied. We mentioned previously in [1] that SIB15 could be extended so that UEs can distinguish between frequencies of different PLMNs. However, this might not be required and could not help if the text in TS 36.304 in kept unchanged. If some UE behaviour clarification is deemed required then the simplest solution would be to modify the wording in TS 36.304 in the following way:
“2) Either:
-	SIB15 of the serving cell indicates for that frequency one or more MBMS SAIs included and associated with that frequency in the MBMS User Service Description (USD) [22] of this service; or
-	SIB15 is not broadcast in the serving cell and that frequency is included in the USD of this service.”

Proposal 2: If an issue of the UE prioritizing wrong frequency when the same MBMS SAI is assigned to multiple frequencies in SIB15 is confirmed, TS 36.304 should be updated according to the modification proposed above.
[bookmark: _GoBack]2.1 Cell prioritization rules for inter-PLMN MBMS reception
This modification would not however solve the inter-PLMN reception issue completely. Since the UE may not camp on frequencies not belonging to its registered PLMN the inter-PLMN case should be treated similarly to the situation where MBMS service is provided on downlink only carrier, or as proposed in [4], also on MBMS dedicated cell or a mixed cell with more than 6 SFs used for MBSFN. The text proposed in [4] should be further modified to include also inter-PLMN scenario in the following way:
“If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to receive an MBMS service provided on a downlink only MBMS frequency, on a frequency dedicated for MBMS, on a frequency with more than 6 sub-frames per frame allocated to MBSFN transmission or on a frequency belonging to PLMN different than UE’s registered PLMN, the UE may consider cell reselection candidate frequencies at which it can not receive the MBMS service to be of the lowest priority during the MBMS session [2], as long as the above mentioned condition 1) is fulfilled for the cell on the MBMS frequency which the UE monitors and as long as the above mentioned condition 2) is fulfilled for the serving cell.
NOTE:	An eExample scenarios in which the previous down-prioritisation may be needed concerns the cases where the MBMS frequency is a downlink only carrier, the MBMS frequency is dedicated for MBMS only, the MBMS frequency is operating with more than 6 sub-frames per frame allocated to MBSFN transmission or MBMS frequency belongs to PLMN different from UE’s registered PLMN on which where camping is not possible, while the UE can only receive this MBMS frequency when camping on a subset of cell reselection candidate frequencies.
If the UE is not capable of MBMS Service Continuity but has knowledge on which frequency an MBMS service of interest is provided, it may consider that frequency to be the highest priority during the MBMS session [2] as long as the reselected cell is broadcasting SIB13.
If the UE is not capable of MBMS Service Continuity but has knowledge on which downlink only frequency, on which dedicated MBMS frequency, on which frequency with more than 6 sub-frames per frame allocated to MBSFN transmission or on which frequency belonging to PLMN different from its registered PLMN an MBMS service of interest is provided, it may consider cell reselection candidate frequencies at which it can not receive the MBMS service to be of the lowest priority during the MBMS session [2] as long as the cell on the MBMS frequency which the UE monitors is broadcasting SIB13 or SIB1-MBMS.”
Proposal 3: The modifications proposed in section 2.1 of this document should be incorporated in the CR for TS 36.304 resulting from the Work Item.
4	Conclusions
The analysis in this document shows that objective “e” can be supported by the current specification with some constraints such as the usage of non-overlapping ranges of MBMS SAIs, which would require coordination between different operators providing services in a certain geographical area. On the other hand, by modifying slightly the text in TS 36.304 the need for coordination can be avoided.  Also, the inter-PLMN reception case should be taken into consideration when drafting UE frequency (de)prioritization rules to be captured in the TS 36.304.
Proposal 1: RAN2 is requested to discuss whether an issue of the UE prioritizing wrong frequency when the same MBMS SAI is assigned to multiple frequencies in SIB15 exists.
Proposal 2: If an issue of the UE prioritizing wrong frequency when the same MBMS SAI is assigned to multiple frequencies in SIB15 is confirmed, TS 36.304 should be updated according to the modification proposed above.

Proposal 3: The modifications proposed above should be incorporated in the CR for TS 36.304 resulting from the Work Item.
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