3GPP TSG RAN WG1 Meeting #82                                                 R1-154523
Beijing, China, 24th - 28th August 2015
Source:
NTT DOCOMO
Title:
Views on Time and Frequency Relationship for MPDSCH and PDSCH

Agenda Item:
7.2.1.1
Document for: 
Discussion and Decision
1. Introduction

At the RAN1#81 meeting, there were a lot of agreements on detailed design for the M-PDCCH and PDSCH including the definition of narrow-band (NB) (s) of 6 PRBs and resource allocation for the PDSCH. However, there are still several issues to be addressed. In this contribution, we describe our views on those remaining issues regarding the M-PDCCH and PDSCH such as time relationship between them, support for same subframe scheduling and supportable number of HARQ processes.

2. Time Relationship Between M-PDCCH and PDSCH
In the agreed WF [1], there was progress on time relationship between the M-PDCCH and PDSCH as shown below.

· Value of k in Case 1 is:
· k>=2

· RAN1 will select a single fixed value of k after receiving RAN4 input on retuning time

· Company should investigate impact on UE complexity of M-PDCCH decoding (R1-153082).

· When k > 2, RTT may need to be modified.

· Value of k in Case 2 is:
· k=1
· FFS: how to handle the subframe used for retuning in case of frequency hopping is applied
· FFS for the subframe n+k not allowed for PDSCH (e.g. PMCH, TDD, HD-FDD)
· This overrides the previous agreement on the previous slide.

The motivation to include a value of k larger than 2 mainly comes from the concern that the decoding of the M-PDCCH and frequency retuning may not be completed within 1ms. We can sympathize with such a concern as this issue depends on their own implementations. If the majority of the companies share the same concern, a larger value of k should be selected. Otherwise, the minimum value of k, i.e., 2, should be chosen. In order to alleviate the concern on the PDCCH decoding delay, relaxation of decoding processing such as blind detection (BD) reduction can be the alternative. 
Proposal 1: The value of k should be 2 for Case1. If there is a concern to use k=2, techniques to reduce decoding time of the M-PDCCH such as BD reduction should be further considered.
3. Same Subframe Scheduling 
Another remaining issue is whether or not to support the same subframe scheduling for the UEs in normal coverage. In our view, the same subframe scheduling based on the M-PDCCH is already supported in Rel-11 EPDCCH and thus, it should be also supported for the LC-MTC UEs. Since the cross-subframe scheduling is already supported, how to switch the same-subframe and cross-subframe scheduling needs to be discussed. We consider the following options to be selected.
· Option 1: Define UE behaviors (Fig. 1)
· Case 1: RA indicates PRBs outside the configured EPDCCH-PRBs in the same narrow band. ( Same SF-scheduling
· Case 2: RA indicates PRBs including the configured EPDCCH-PRBs in the same narrow band. ( Cross SF-scheduling
· Case 3: RA indicates PRBs in a different narrow band. ( Cross SF-scheduling
· Option 2: Switch scheduling type via signaling (higher layer or DCI)
If option 1 works with the minimum specification impact, we prefer option 1. Otherwise, option 2 should be considered.

Proposal 2: Same subframe scheduling should be supported for the LC-MTC UEs. 
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Figure 1 – Same subframe scheduling and cross-subframe scheduling.

4. Number of HARQ Processes for PDSCH

The number of HARQ processes would be affected by some factors such as required data rate and the number of repetitions for coverage enhancement. At the RAN1#81 meeting, the following agreements have been made.
Agreements: 

· For HD-FDD, FD-FDD, and TDD, if the UE is operating coverage enhancement:

· UE is not expected to use more than N DL HARQ process to receive unicast PDSCH

· UE is not expected to use more than M UL HARQ process to transmit unicast PUSCH

· Value of N and value of M are FFS and could be different for different duplex modes

· Companies may provide PDSCH/PUSCH simulation results to evaluate the potential reduction of the required number of repetitions

· Note: The reference simulation case should apply frequency hopping

There was also a proposal to limit the number of HARQ processes for the UE operating coverage enhancement [2]. The proposal seems to be reasonable since a transmission of one transport block (TB) consumes a considerable time and multiple HARQ processes may not be required. 
Proposal 3: For the LC-MTC UEs operating CE, one or a few HARQ processes are to be supported. 

5. Conclusion
In this contribution, we addressed the remaining issues regarding the timing relation between the M-PDCCH and PDSCH, support for the same subframe scheduling, and number of HARQ processes. According to the discussion above, we made the following proposals.
Proposal 1: The value of k should be 2 for Case1. If there is a concern to use k=2, techniques to reduce decoding time of the M-PDCCH such as BD reduction should be further considered.

Proposal 2: Same subframe scheduling should be supported for the LC-MTC UEs. 

Proposal 3: For the LC-MTC UEs operating CE, one or a few HARQ processes are to be supported. 
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