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1 Discussion
Question 1: 
RAN2 was wondering whether it would be possible for a UE to receive in parallel a BCCH over DL-SCH transmission and a DL-SCH-unicast transmission provided in the same TTI ?

Discussion1: Clearly this applies to UE in active state. There are two main issues:

· Issue1 – Detection of 2 PDCCH: So far RAN1 has assumed that to receive a DL-SCH carrying unicast data, UE needs to monitor a set of PDCCHs and try to detect the intended PDCCH which has CRC masked by 16bits UE ID. The size of the set is under discussion subject to compromise between complexity and system performance. If the same principle
 applies to the DL-SCH carrying SU then it clearly leads to additional UE complexity which we believe should be minimized. In [2], we propose that UE know exactly
 which PDCCH in a sub-frame carry control information of the related DL-SCH carrying SU so no blind detection is needed. 
· Issue2 – Reception of 2 DL-SCH: Obviously, it can be done but the exact details need to be discussed together with the discussion on minimum UE capability. A most simple way is to define UE capability in terms of max total number of TrCH, number of soft bits, TBS etc that UE can support in a TTI. Assume that min UE capability support the most processing demanding configuration of unicast DL-SCH in 10MHz system (e.g. 2 code words MIMO each with code rate ~1, 64QAM and 50RB). When the UE operates in a system bandwidth not larger 10MHz, it should be able to support reception of 2TrCH as the aggregate configuration would be lower than its capability due to the fact that DL-SCH carrying SU occupies part of RB and uses QPSK and non-MIMO. However, when UE operates in 20MHz system, whether or not the UE can support reception of 2TrCH depends on whether or not the aggregate configuration is lower than its capability. This point is illustrated in figure below where it is assumed that both UE1 and UE2 have capability of receiving up to 50RB and scheduling decision is made so that 20RB/50RB is scheduled to UE1/UE2 respectively. In this case UE1 can receive both unicast DL-SCH and DL-SCH carrying BCCH. However UE2 can only receive one of them.

[image: image1]      
Figure 1: Example
Question 2: 
RAN2 was wondering whether it would be possible for a UE to receive more than 1 SU (or SU-segment) i.e. different TB transmissions, if multiple SU (or SU-segments) are scheduled in the same subframe ? If the answer is “yes”, how many SU’s (or SU-segments) could be received by a UE in parallel ? 

Question 3: 
If the answers to the above questions 1) and 2) is “yes”, how many SU’s (or SU-segments) would a UE be able to receive in addition to a DL-SCH unicast transmission ?

Discussion2 &3:

The two main issues above also apply here but with some extension especially w.r.t. multiple PDCCH reception. One possible question to RAN2 is why not concatenate those segments at L2 and then send it in a single transport block on a single DL-SCH? This approach clearly save extra PDCCH associated with each additional DL-SCH.  
One may argue that sending a segment of SU in separate DL-SCH is necessary so that a UE needing only that SU segment does not have to decode the “big” block. However some UE would need to receive that big block any way.  

Question 4: 
RAN2 was wondering whether it would be possible for a UE to receive in parallel a P-BCH transmission and a DL-SCH-unicast transmission provided in the same subframe (in the serving cell) ?

Discussion4:

It should be possible and should be discussed together with the discussion on minimum UE capability.

2 Proposal
With the understanding that SU is not sent in the same TTI with P-BCH, RAN1 has following answer to the above questions
Answer1: 

· In general, it should be possible for UE to receive another DL-SCH carrying SU in addition to the DL-SCH carrying unicast data in the same TTI. There are some restrictions below 

· Max configuration for DL-SCH carrying SU must be such that UE with minimum capability can receive – inline with RAN2 view in the LS.
· For any UE capability, max aggregation of configurations of two DL-SCH must not exceed what UE capability can support.
· It is desirable to minimize UE complexity with respect to PDCCH detection when receiving the two DL-SCH. One possible way to achieve that is to transmit PDCCH associated with DL-SCH carrying SU in a predefine position (in time and frequency) in a TTI so that UE does not have to blindly detect the PDCCH.  
Answer2/3:
· Though the concept of supporting reception of 2 DL-SCH in a TTI outlined above can be extended to provide similar answer these questions, RAN1 believe that the number of DL-SCH should be kept to minium necessary to avoid

· Complex UE capability definition and testing effort.

· The need for additional PDCCH transmission and reception.

· Question to RAN2: is it possible for L2 to concatenate multiple SU segment and send over one DL-SCH in a TTI instead of sending each segment in separate DL-SCH? 

Answer4:

· It is possible but similar restrictions in Answer1 are applied.   
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� i.e. UE needs to monitor another set of PDCCHs and try to detect the intended PDCCH which has CRC masked by 16bits BCCH ID


� Note that after reading scheduling info sent on SU-1, UE knows which sub-frames carrying SU-n (n>1) 
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