
3GPP TSG RAN WG2 Meeting #75bis
R2-111516
Zhuhai, China, October 10th-14th, 2011
Source:
CATT 

Title:
Unicast Decoding in MBSFN Subframe
Agenda Item:
6.6
Document for:
Discussion and Decision
1. Introduction

During RAN1 #66, there was an LS[1] submitted to RAN2 about UE behavior in MBSFN subframe: the current RAN1’s specification shows that TM9 UE shall decode PDCCH for unicast transmission in MBSFN subframes except the ones indicated by high layers to decode PMCH.
From the perspective of UE, extra power consumption will be introduced due to the unnecessary blind detection for unicast transmission. Consequently, some solutions will be discussed in this contribution.
2. Discussion
For a UE which is receiving or interested in MBMS service(s), the MBSFN subframes can be divided into three sets. As illustrated in Figure 1, the set C represents the biggest set of MBSFN subframes configured by SIB2. The set B is composed of the MBSFN subframes used for all real MBMS services transmission, not for allocation. In other words, the set B is decided by the MSI(s). And the set C is composed of the MBSFN subframes in which the UE receiving or interested MBMS service(s) is transmitted. From the perspective of the network scheduling, only the MBSFN subframes in set C and meanwhile not in set B can be used for potential unicast transmission. Hence TM9 UE need not decode DL unicast transmission in the MBSFN subframes for real transmitting all MBMS services, i.e. set B.
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Figure 1 Illustration for MBMS subframes 
Observation1: TM9 UE need not decode PDCCH for PDSCH transmission in the MBSFN subframes which are scheduled for MBMS transmission in all MSI(s).
According to RAN1 LS[1], the TM9 UE behavior in MBSFN subframe is described in section 7.1 of TS36.213.
In the subframes indicated by the higher layer parameter mbsfn-SubframeConfigList except the subframes indicated by higher layers to decode PMCH, when a UE is configured in transmission mode 9, the UE shall upon detection of a PDCCH with CRC scrambled by the C-RNTI with DCI format 1A or 2C intended for the UE, decode the corresponding PDSCH in the same subframe. The UE shall decode the PMCH when configured by higher layers. 
That is to say: in all MBSFN subframes except the ones indicated to decode PMCH, TM9 UE shall decode PDCCH not only for PUSCH transmission but also for PDSCH transmission.
In our understanding, PHY shall be indicated to decode PMCH only in the MBSFN subframes in which UE interested MBMS service(s) is transmitted, i.e. in set A of Figure1. In other words, the current PHY behavior is that UE shall decode PMCH in the set A and decode unicast in the set C and meanwhile not in set A. Therefore, extra power consumption and detection complexity will be introduced due to the unnecessary unicast transmission detection in those MBSFN subframes used for other MBMS services which UE is not receiving or interested in, i.e. in set B and meanwhile not in set A. So there need be some solutions to reduce this unnecessary consumption. 
Three cases are analyzed as follows:

Scenario1：non-MBMS capable UE
Due to no MBMS capability, these UE can only get the MBSFN subframe configuration from SIB2. Hence TM9 UE without MBMS capability shall decode PDCCH for PDSCH transmission in all MBSFN subframes.
Scenario 2：UE with MBMS capability but no interests in MBMS services
According to UE behavior described in MBMS related spec, although SIB13 and MCCH messages can be read by these TM9 UE to get the PMCH(s) allocation, the MBSFN subframes allocated to PMCH(s) may also be used to transmit PDSCH when all MBMS service data has been transmitted and there are still rest MBSFN subframes in this MSP. Hence TM9 UE with MBMS capability but no interests in MBMS services shall decode PDSCH in all MBSFN subframes.
Scenario 3：UE with MBMS capability and receiving MBMS services
SIB13、MCCH message(s) and related MSI can all be obtained by these TM9 UE who is receiving or interested in MBMS service(s). The corresponding MBSFN subframes indicated by the MSI related to interested service(s) can be captured by these TM9 UEs. As shown in Figure2, these TM9 UEs who have captured MSI shall indicate PHY to decode PMCH in MBSFN subframes which are scheduled for UE’s interest MBMS service (e.g. MTCH1 in Figure 2). 

In addition, for a UE of scenario3, when MSI has been captured, scheduling information of all MBMS services in this PMCH can be known by the UE. Hence a reasonable solution is: TM9 UE who captures MSI shall inform PHY not to decode PDCCH for PDSCH in all corresponding MBSFN subframes indicated by MSI (even if TM9 UE is not interested in certain MBMS services indicated by MSI). An example is shown in Figure 2. When a UE is only receiving or interested in the service carried by MTCH1, the PHY will be informed to decode PMCH in the MBSFN subframes which are scheduled for MTCH1 and not to decode PDCCH for PDSCH transmission in the MBSFN subframes which are scheduled for MTCH2 to MTCH4. In our understanding, the MBSFN subframes indicated by MSI must not be used for PDSCH transmission. Hence from the perspective of the network scheduling, there are no inter-operability impacts. Moreover these indications from the high layers to the PHY layer are internal. There is little additional complexity. So it is proposed:
Proposal1: TM9 UE who captures MSI shall be informed by the high layers not to decode PDCCH for PDSCH transmission in the corresponding MBSFN subframes indicated by MSI.
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Figure2 Scheduling by MSI
Draft CR for the proposal is attached in [2].
3. Conclusion
According to the discussion in section 2, the conclusions are:
Observation1: TM9 UE need not decode PDCCH for PDSCH transmission in the MBSFN subframes which are scheduled for MBMS transmission in all MSI(s).

Proposal1: TM9 UE who captures MSI shall be informed by the high layers not to decode PDCCH for PDSCH transmission in the corresponding MBSFN subframes indicated by MSI.
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