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1
Introduction

At RAN1 #74bis, [1][2][3] were discussed and the following was agreed: 
---------------------------------------------------------------------------------------------------------------

R1-134984
Clarification of search space monitoring for MBMS
Ericsson
Agreed in principle for Rel-12, recommends RAN2 colleagues to check it, and further clarification is needed for Rel-10/11 UE

----------------------------------------------------------------------------------------------------------------

In this contribution we discuss further necessary clarifications for enabling MBMS reception on SCell in CA or on  other cell configured for MBMS reception.  

2
Discussion

The following topics will be discussed in the subsequent subsections: 
· SI change notification on a DL-only cell
· Time synchronization of the MBMS cell
· Maximum UE processing capability
· Whether it is mandatory to receive MBMS on SCell
We believe that the corresponding clarifications should be adopted in the Rel-12 specification. If agreed, it should be further discussed which, if any, of these clarifications might be applicable to earlier releases. 
In order to give a clearer description, we will use the following terminology: 


[image: image1] 
2.1
SI change notification
Note that here we will discuss together the case where the UE is configured with CA and it monitors MBMS on a SCell and the case where the UE is monitoring MBMS on an autonomously configured MBMS serving cell. 

In [2], the following methods were listed as available for the UE to detect SI changes on the cell carrying MBMS.  
1. UE reads SIB13 continuously

2. UE monitors SIB1 for the valueTag changes

3. UE monitors paging P-RNTIs for SI modification indications. 
Out of the three methods listed, #3 is the most power efficient; therefore it is important that the UEs that choose to use this method are adequately supported. 
However, the current specification does not clearly support this assumption. In [4] the following is stated:  

“The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change.”

When a UE is receiving MBMS service on an autonomously configured MBMS serving cell, the UE is neither RRC_IDLE nor RRC_CONNECTED from the perspective of that cell, so the text above does not apply.   

Of course, it may be argued that the eNB anyhow need to send Paging messages with SI change indication since it may have idle UEs present.  This argument however doesn’t hold for the case of a DL-only cell because these cells can never have idle UEs. Therefore without a clearer specification, it appears to be a reasonable implementation for a DL-only cell not to send Paging messages to either idle or connected UEs. 
To remove this ambiguity, the following change could be considered by RAN2 in [4]:

========== Begin example text change =============

“The Paging message is used to inform UEs in RRC_IDLE, UEs in RRC_CONNECTED and UEs interested in receiving MBMS service about a system information change.”
========== End example text change ===============

The above change, if agreed, may be implemented also in earlier releases.  
2.2
Time synchronization
When a UE receives MBMS on a SCell or on an autonomously configured MBMS serving cell, it is assumed that the CA capability of the UE is utilized, irrespective of whether the UE is configured with CA or not. As an example for this, in the case when the UE is in connected mode without CA and the UE is receiving MBMS on an autonomously configured MBMS serving cell, the two frequencies must form a CA band and bandwidth combination supported by the UE. 

In our view, the same principle should apply to the time synchronization of the serving and the autonomously configured MBMS serving cell.  Therefore the time synchronization requirements that are defined in [5] for the CA case should be extended to the case of MBMS reception on an autonomously configured MBMS serving cell.  
If agreed, this could be clarified with the following text in [5]: 

========== Begin example text change =============

”A UE should cope with a relative propagation delay difference up to 30 s among the component carriers to be aggregated in inter-band non-contiguous CA. This implies that a UE should cope with a delay spread of up to 30.26 s among the component carriers monitored at the receiver, since the BS time alignment is specified to be up to 0.26 s.
When CA is deployed frame timing and SFN are aligned across cells that can be aggregated.
A UE should cope with a relative propagation delay difference up to 30 s between a cell on which the UE is configured to receive MBMS service and any other serving cell. This implies that a UE should cope with a delay spread of up to 30.26 s among the carriers monitored at the receiver, since the BS time alignment is specified to be up to 0.26 s.
When the UE monitors MBMS service on a cell, the UE may assume that the frame timing and SFN are aligned across that cell and any other serving cell.”
========== End example text change ===============

2.3
Maximum processing capability
In the case of a Category 3 or Category 4 UE that is capable of CA with bandwidth combination of 20+20 MHz, the total received DL-SCH and MCH bits may exceed the UE category limit.  This case is handled in the specification [6] when the UE is configured with CA. However, the case where the UE receives MBMS service on an autonomously configured MBMS serving cell, similar handling would be required. 
This could be clarified with the following text in [6]: 

========== Begin example text change =============
Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	NOTE:
The DL-SCH processing capability can be shared by the UE with that of MCH received from any cell configured for MBMS reception. If the total eNB scheduling for DL-SCH and an MCH at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation. 


========== End example text change ===============
2.4
Whether it is mandatory to receive MBMS on SCell
Our understanding is that it is not mandatory for a Rel-10 UE to receive MBMS on a SCell. The changes in [6] to make this feature mandatory were introduced only in Rel-11. 
3
Conclusions

In this contribution, we discussed the following topics needing clarification regarding MBMS reception:  

· SI change notification on a DL-only cell

· Time synchronization of MBMS cell

· Maximum UE processing capability

· Whether it is mandatory to receive MBMS on SCell

In our opinion, these clarifications should be adopted in the Rel-12 specification. If agreed, it should be further discussed which, if any, of these clarifications might be applicable to earlier releases.  
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For the discussion in this document, we will call a cell an ‘autonomously configured MBMS serving cell’ if all the following are true: 


the cell is not configured as PCell; and


the cell is not configured as SCell; and


the UE is not camping on this cell; and


the UE is configured to monitor MBMS service on this cell. 
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