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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN1#87 the following was agreed:
· For an FeMBMS carrier
· A UE shall not assume that unicast control region (including CRS) is always present in an MBSFN subframe not assumed to be used for PMCH.
This contribution discusses issues related to implementation of the above RAN1 agreement in TS 36.211 and TS 36.213.
An MBSFN subframe can be either configured or not configured for PMCH transmission. This paper focuses on the latter case. In order to facilitate comparison, some discussions on MBSFN subframes used for PMCH transmission are put in Annex A.
[bookmark: _Ref129681832]Non-MBSFN region of an MBSFN subframe
[bookmark: _Ref473117052]Legacy eMBMS carriers
The non-MBSFN region length (in number of OFDM symbols) in an MBSFN subframe is specified in Table 6.7-1, section 6.7, TS 36.211. For , the size is fixed at 2 symbols. For , the size is 2 symbols for 4 CRS ports and 1 or 2 symbols otherwise.
The non-MBSFN region of an MBSFN subframe can be used to transmit PDCCH containing UL grant or uplink power control. Furthermore, as specified in section 7.1, TS 36.213, on an MBSFN subframe not used for PMCH, a UE configured in TM9 or TM10 may be scheduled with PDSCH via either PDCCH or EPDCCH in the same subframe.
In summary the UE can assume that there is always a non-zero-size non-MBSFN region in an MBSFN subframe (regardless of whether it is assumed to be used for PMCH) and there is always CRS transmission in this region.
Rel-14 feMBMS carriers
At RAN1#87 the following was agreed:
· For an FeMBMS carrier
· A UE shall not assume that unicast control region (including CRS) is always present in an MBSFN subframe not assumed to be used for PMCH.
The main intention of the above agreement was for forward compatibility. For example, if yet another new numerology for PMCH with no non-MBSFN region is introduced in the future and so is not understood by the Rel-14 UEs, the Rel-14 UEs would regard an MBSFN subframe configured with that new numerology as “not used for PMCH” but would still have no incompatible UE behaviour.
Another example is in the case of cross-carrier scheduling of PDSCH transmission in such an MBSFN subframe, the eNB may choose not to transmit anything in the non-MBSFN region because the corresponding PDCCH/CRS is on another carrier and the decoding of PDSCH does not rely on CRS in that subframe.
The above agreement has been implemented in TS 36.213 as follows, see [5],
Table 1: Specifications related to non-MBSFN region of an MBSFN subframe not used for PMCH in [5]
	[bookmark: _Toc415085535]12	Assumptions independent of physical channel 
… 
If a UE configured by higher layers to receive MBMS on a serving cell configured to operate with more than 6 subframes per frame allocated to MBSFN transmission, 
· the UE shall assume that physical signals or physical channels may not be transmitted by the serving cell in a non-zero-size non-MBSFN region of an MBSFN subframe not assumed to be used for PMCH
…



The following improvements are proposed for the above changes:
· An “FeMBMS carrier” as mentioned in RAN1 agreements is interpreted as a carrier configured with more than 6 MBSFN subframes, rather than “a serving cell configured to operate with more than 6 subframes per frame allocated to MBSFN transmission”, because some (including all) of the MBSFN subframes may be configured not to be used for PMCH.
· A UE may not be configured by higher layers to “receive MBMS” and the RAN1 agreement quoted in the beginning of the section should still apply.
· [bookmark: _GoBack]The physical signals or physical channels “may not be transmitted” in the non-MBSFN region of such an MBSFN subframe regardless of whether there is PDSCH transmission in the MBSFN region of such an MBSFN subframe (or, regardless of whether there is any physical signal or physical channel being transmitted in the MBSFN region of such an MBSFN subframe, and if any, what the physical signal or physical channel is).

In addition it is proposed to clarify in section 11.1 that also for  subcarrier spacing, “a UE is not expected to receive PMCH in an MBSFN subframe with non-zero-size non-MBSFN region”.
A TP (on top of the editor’s CR [5]) is proposed in Annex B for TS 36.213.
Conclusions
In this contribution, an issue related to implementation of a RAN1 agreement on non-MBSFN region size in TS 36.211 and TS 36.213 are discussed, and the following is proposed:
Proposal: Adopt the TPs in Annex B, and send an LS to inform RAN2 about the interpretation of “FeMBMS carrier” in RAN1 agreements.
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Annex A: non-MBSFN region of an MBSFN subframe used for PMCH transmission
Annex A.1 [bookmark: _Ref473121028]Legacy eMBMS carriers
For MBSFN subframes configured to be used for PMCH transmission, there is a higher layer parameter “non-MBSFNregionLength” indicating the size of the non-MBSFN region, as quoted in Table 1 from section 6.3.7, TS 36.331. The size can be 1 or 2 symbols.
And as specified in section 9.1.3, TS 36.213, for subframes assumed to be used for PMCH transmission, when , “a UE may assume that CFI is equal to the value of the higher layer parameter non-MBSFNregionLength”, i.e. the non-MBSFN region size is semi-statically configured.
Table 1: MBSFN area configuration prior to Rel-14
	MBSFN-AreaInfo-r9 ::=              SEQUENCE {
    mbsfn-AreaId-r9                   MBSFN-AreaId-r12,
    non-MBSFNregionLength              ENUMERATED {s1, s2},
    notificationIndicator-r9               INTEGER (0..7),
    mcch-Config-r9                    SEQUENCE {
       mcch-RepetitionPeriod-r9           ENUMERATED {rf32, rf64, rf128, rf256},
       mcch-Offset-r9                    INTEGER (0..10),
       mcch-ModificationPeriod-r9         ENUMERATED {rf512, rf1024},
       sf-AllocInfo-r9                   BIT STRING (SIZE(6)),
       signallingMCS-r9                  ENUMERATED {n2, n7, n13, n19}
    },
    ...
}

	MBSFN-AreaInfoList field descriptions

	non-MBSFNregionLength
Indicates how many symbols from the beginning of the subframe constitute the non-MBSFN region. This value applies in all subframes of the MBSFN area used for PMCH transmissions as indicated in the MSI. The values s1 and s2 correspond with 1 and 2 symbols, respectively: see TS 36.211 [21, Table 6.7-1].






Annex A.2 Rel-14 feMBMS carriers

For subframes using  subcarrier spacing, the non-MBSFN region size is the same as the legacy case described in Annex A.1.


Furthermore, as can be seen in the CR to TS 36.211 [2], a new subcarrier spacing of 1.25 kHz was introduced for PMCH transmission in Rel-14. For subframes using  or  (both only applicable for MBSFN subframes used for PMCH transmission), the non-MBSFN region length is always 0. 
In summary, for MBSFN subframes used for PMCH transmission, 
· 
For  the UE can always assume that there is a non-MBSFN region with 1 or 2 OFDM symbols and there is always CRS transmission in this region.
· 

For  or  the UE can always assume that there is no non-MBSFN region.

Annex B: Text Proposal to TS 36.213
--------------------------------------------------------- Start of TP -----------------------------------------------------
< Unchanged parts are omitted >
[bookmark: _Toc415085532]11	Physical Multicast Channel (PMCH) related procedures
[bookmark: _Toc415085533]11.1 	UE procedure for receiving the PMCH



A UE is not expected to receive PMCH with  (defined in [3]) or  in an MBSFN subframe with non-zero-size non-MBSFN region.



A UE is not expected to receive PMCH with other than  or in an MBSFN subframe with zero-size non-MBSFN region.
The UE shall decode the PMCH when configured by higher layers. The UE may assume that an eNB transmission on the PMCH is performed according to subclause 6.5 of [3].
The[image: ]for the PMCH is configured by higher layers. If the UE is configured by higher layers to decode the PMCH based on QPSK, 16QAM, 64QAM, and 256QAM then the UE shall use[image: ]and Table 7.1.7.1-1A to determine the modulation order ([image: ]) and TBS index ([image: ]) used in the PMCH.  Else the UE shall use[image: ]for the PMCH and Table 7.1.7.1-1 to determine the modulation order ([image: ]) and TBS index ([image: ]) used in the PMCH. 
The UE shall then follow the procedure in subclause 7.1.7.2.1 to determine the transport block size, assuming [image: ]is equal to[image: ]. The UE shall set the redundancy version to 0 for the PMCH.
< Unchanged parts are omitted >
12	Assumptions independent of physical channel 
A UE shall not assume that two antenna ports are quasi co-located unless specified otherwise. 
A UE may assume the antenna ports 0 – 3 of a serving cell are quasi co-located (as defined in [3]) with respect to delay spread, Doppler spread, Doppler shift, average gain, and average delay. 
For the purpose of discovery-signal-based measurements, a UE shall not assume any other signals or physical channels are present other than the discovery signal.
If a UE supports discoverySignalsInDeactSCell-r12, and if the UE is configured with discovery-signal-based RRM measurements on a carrier frequency applicable for a secondary cell on the same carrier frequency, and if the secondary cell is deactivated, and if the UE is not configured by higher layers to receive MBMS on the secondary cell, the UE shall, except for discovery-signal transmissions, assume that PSS, SSS, PBCH, CRS, PCFICH, PDSCH, PDCCH, EPDCCH, PHICH, DMRS and CSI-RS may be not transmitted by the secondary cell until the subframe where an activation command is received for the secondary cell. 
For BL/CE UE, if CEModeA or CEModeB is not configured, UE shall assume the following configuration:
-	For a BL/CE UE with the PRACH coverage enhancement level 0/1, UE shall assume CEModeA.
-	For a BL/CE UE with the PRACH coverage enhancement level 2/3, UE shall assume CEModeB. 
If a UE is configured by higher layers to operate with more than 6 MBSFN subframes in a serving cell, and if the UE is configured with a carrier indicator field in the serving cell, 
· the UE shall assume that physical signals or physical channels may not be transmitted by the serving cell in a non-zero-size non-MBSFN region of an MBSFN subframe not assumed to be used for PMCH, regardless of whether there is any physical signal or physical channel being transmitted in the MBSFN region of such an MBSFN subframe.
If a UE is not configured with a carrier indicator field on a serving cell, the UE can assume that physical signals and physical channels are present in a non-zero-size non-MBSFN region of an MBSFN subframe on the serving cell.
< Unchanged parts are omitted >
--------------------------------------------------------- End of TP -----------------------------------------------------
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