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1. Discussion
When a UE is configured by higher layers to receive MBMS service, it monitors PDCCH on the common search space (CSS) to receive MCCH change notifications [1, Section 11.2] and to receive system information related to the service. These are transmitted using PDCCH where CRC are scrambled by M-RNTI and SI-RNTI respectively. The SIBs required to receive MBMS are at least SIB-1, SIB-5 and SIB-13. 
From RAN2 specifications, [2, Section 4.3.5.2], reception of MBMS on any serving cell, including secondary cells are supported:
The UE supporting MBMS procedures shall support MBMS reception on any serving cell and on any cell that may be additionally configured as serving cell according to this field.

Where “this field” relates to the RF parameter supportedBandCombination and “serving cells” in RRC_CONNECTED denotes the set of one or more cells comprising of the primary cell and all secondary cells according to the definition in [3, Section 3.1]. With respect to system information, the RAN2 chairman notes from WG2#79 contains this agreement
A UE indicating interest in MBMS shall also support reading SIB13 on the indicated frequencies no matter whether the frequency is configured as SCell or not

There is also a note in [2, Section 5.8.5.3] as follows

NOTE 3:   Indicating a frequency implies that the UE supports SystemInformationBlockType13 acquisition for the concerned frequency as no serving cell may be configured on that frequency.
As a consequence, a UE supporting CA and MBMS on SCell need to monitor CSS on SCell (for the purpose of MBMS related signaling), if it is interested in MBMS on that SCell. The corresponding text in the related RAN1 specs [1] is missing, which may leads to inconsistent UE behavior. 

In the current CA procedure specification [1, Section 9.1.1], monitoring CSS is only performed on the Pcell for a given UE. Hence, the CSS monitoring on SCell when receiving MBMS on a SCell is missing needs to be clarified in RAN1 specs. 
We therefore propose to amend the procedure in [1] that when receiving MBMS on a SCell, the UE monitors common search space on that SCell, for the purpose of receiving the MBMS service only.  
2. Text proposal for TS 36.213

9.1.1 PDCCH assignment procedure

The control region of each serving cell consists of a set of CCEs, numbered from 0 to 
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 according to Section 6.8.1 in [3], where 
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 is the total number of CCEs in the control region of subframe 
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. The UE shall monitor a set of PDCCH candidates on one or more activated serving cells as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the PDCCHs in the set according to all the monitored DCI formats. 

The set of PDCCH candidates to monitor are defined in terms of search spaces, where a search space 
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 is defined by a set of PDCCH candidates. For each serving cell on which PDCCH is monitored, the CCEs corresponding to PDCCH candidate m of the search space 
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where
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 is defined below, 
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. For the common search space 
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. For the PDCCH UE specific search space, for the serving cell on which PDCCH is monitored, if the monitoring UE is configured with carrier indicator field then 
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 is the carrier indicator field value, else if the monitoring UE is not configured with carrier indicator field then 
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 is the number of PDCCH candidates to monitor in the given search space.

Note that the carrier indicator field value is the same as ServCellIndex given in [11].

The UE shall monitor one common search space in every non-DRX subframe at each of the aggregation levels 4 and 8 on the primary cell.
The UE shall monitor one common search space at each of the aggregation levels 4 and 8 on a secondary cell for which it has been configured by higher layers to decode PMCH. On the secondary cell, the UE shall decode PDCCHs with the CRC scrambled by the M-RNTI and SI-RNTI.
If a UE is not configured for EPDCCH monitoring, and if the UE is not configured with a carrier indicator field, then the UE shall monitor one PDCCH UE-specific search space at each of the aggregation levels 1, 2, 4, 8 on each activated serving cell in every non-DRX subframe.  

If a UE is not configured for EPDCCH monitoring, and if the UE is configured with a carrier indicator field, then the UE shall monitor one or more UE-specific search spaces at each of the aggregation levels 1, 2, 4, 8 on one or more activated serving cells as configured by higher layer signalling in every non-DRX subframe. 

If a UE is configured for EPDCCH monitoring on a serving cell, and if that serving cell is activated, and if the UE is not configured with a carrier indicator field, then the UE shall monitor one PDCCH UE-specific search space at each of the aggregation levels 1, 2, 4, 8 on that serving cell in all non-DRX subframes where EPDCCH is not monitored on that serving cell. 

If a UE is configured for EPDCCH monitoring on a serving cell, and if that serving cell is activated, and if the UE is configured with a carrier indicator field, then the UE shall monitor one or more PDCCH UE-specific search spaces at each of the aggregation levels 1, 2, 4, 8 on that serving cell as configured by higher layer signalling in all non-DRX subframes where EPDCCH is not monitored on that serving cell.

The common and PDCCH UE-specific search spaces on the primary cell may overlap.

A UE configured with the carrier indicator field associated with monitoring PDCCH on serving cell c shall monitor PDCCH configured with carrier indicator field and with CRC scrambled by C-RNTI in the PDCCH UE specific search space of serving cell c.

A UE configured with the carrier indicator field associated with monitoring PDCCH on the primary cell shall monitor PDCCH configured with carrier indicator field and with CRC scrambled by SPS C-RNTI in the PDCCH UE specific search space of the primary cell.

The UE shall monitor the common search space for PDCCH without carrier indicator field.

For the serving cell on which PDCCH is monitored, if the UE is not configured with a carrier indicator field, it shall monitor the PDCCH UE specific search space for PDCCH without carrier indicator field, if the UE is configured with a carrier indicator field it shall monitor the PDCCH UE specific search space for PDCCH with carrier indicator field.  

A UE is not expected to monitor the PDCCH of a secondary cell if it is configured to monitor PDCCH with carrier indicator field corresponding to that secondary cell in another serving cell.  For the serving cell on which PDCCH is monitored, the UE shall monitor PDCCH candidates at least for the same serving cell. 

A UE configured to monitor PDCCH candidates with CRC scrambled by C-RNTI or SPS C-RNTI with a common payload size and with the same first CCE index 
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 (as described in section 10.1) but with different sets of DCI information fields as defined in [4] in the

· common search space 

· PDCCH UE specific search space 

on the primary cell shall assume that for the PDCCH candidates with CRC scrambled by C-RNTI or SPS C-RNTI,

· if the UE is configured with the carrier indicator field associated with monitoring the PDCCH on the primary cell, only the PDCCH in the common search space is transmitted by the primary cell;

· otherwise, only the PDCCH in the UE specific search space is transmitted by the primary cell.

A UE configured to monitor PDCCH candidates in a given serving cell with a given DCI format size with CIF, and CRC scrambled by C- RNTI, where the PDCCH candidates may have one or more possible values of CIF for the given DCI format size, shall assume that a PDCCH candidate with the given DCI format size may be transmitted in the given serving cell in any PDCCH UE specific search space corresponding to any of the possible values of CIF for the given DCI format size.

The aggregation levels defining the search spaces are listed in Table 9.1.1-1. The DCI formats that the UE shall monitor depend on the configured transmission mode per each serving cell as defined in Section 7.1.

Table 9.1.1-1: PDCCH candidates monitored by a UE.

	Search space 
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	Number of PDCCH candidates 
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	Type
	Aggregation level 
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	Size [in CCEs]
	

	UE-specific
	1
	6
	6

	
	2
	12
	6

	
	4
	8
	2

	
	8
	16
	2

	Common
	4
	16
	4

	
	8
	16
	2


For the common search spaces, 
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is set to 0 for the two aggregation levels 
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For the UE-specific search space 
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, the variable 
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, 
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 is the slot number within a radio frame. The RNTI value used for 
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 is defined in section 7.1 in downlink and section 8 in uplink.
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