Page 1

3GPP TSG-RAN WG1 #71
R1-124726
New Orleans, USA, 12th – 16th November 2012
Source: 
Intel Corporation
Title:                     
UE behaviour for SPS PDSCH in subframe configured for EPDCCH
Agenda item:
    6.2.3.3
Document for:
Discussion and Decision
1 Introduction
In RAN1 70bis [1], it has been agreed:

· If the UE is not configured in TM10: 

· Per-cell higher layer signalling can be transmitted to indicate the OFDM starting symbol for any EPDCCH on that cell, and PDSCH on that cell scheduled by EPDCCH 

· if this signalling is not provided, the starting OFDM symbol of EPDCCH and PDSCH scheduled by EPDCCH is derived from PCFICH

· A single value of OFDM starting symbol is applicable to both EPDCCH sets (if 2 are configured)

· Up to RAN2 to determine the details of the higher layer signalling 

· FFS until Thursday for case of SPS PDSCH in subframes where the UE monitors EPDCCH

· FFS whether there may be some subframes in which this higher layer signalling is not applicable, e.g. for RACH/paging

In this contribution we firstly give our preference on the starting symbol that UE should assume for receiving SPS-PDSCH activated by EPDCCH. Other than the starting symbol assumption in SPS PDSCH subframe activated by EPDCCH, another related problem is whether the configured EPDCCH PRB pairs can be scheduled as SPS PDSCH PRB pairs and what should be the UE behaviour when receiving SPS PDSCH in configured EPDCCH PRB pairs.
2 Starting symbol assumption
For starting symbol assumption for PDSCH in SPS-PDSCH subframes when the SPS is activated by EPDCCH, at least two choices exist. The first choice is that the starting symbol follows the CFI value in that subframe. This is natural when UE is configured with EPDCCH reception without starting symbol configuration. The second choice is that the starting symbol follows the configured EPDCCH starting symbol if it exists. In our opinion, the second choice is more natural when UE is configured with EPDCCH starting symbol. Because the major motivation for CFI overriding with RRC is to avoid suffering from CFI decoding error, it’s not clear why this motivation is not valid for SPS-PDSCH subframes. Another case is EPDCCH activated SPS-PDSCH transmission without EPDCCH UESS configured in the subframe. The same rule should apply.
Proposal 1: UE follows CFI to decode EPDCCH activated SPS-PDSCH when there is no RRC overridden starting symbol for EPDCCH, otherwise UE follows the overridden starting symbol in RRC in all SPS-PDSCH subframes.
3 SPS PDSCH overlap with EPDCCH PRB pairs
From signalling’s perspective, there should be no restriction for the eNB to configure SPS PDSCH resource using configured EPDCCH PRB pairs. This flexibility is expected to be useful in a SPS crowded band, e.g. full of VoIP users. One such example can be shown in Figure 1. In this example, one UE is configured with one EPDCCH set containing four PRB pairs. Those four PRB pairs are from the same RBG subset. 
In one subframe, eNB sends DL grant using distributed EPDCCH to allocate RBG 9 and 12 as SPS PDSCH for one UE. In the subframe when UE receives SPS activation, the SPS PDSCH is rate matched around the two EPDCCH PRB pairs in RBG 9 and 12. Thus only four PRB pairs are effectively used to transmit PDSCH. In the following subframes when UE receives SPS PDSCH without DL grant, it becomes natural that all six PRB pairs of RBG 9 and 12 are used for SPS PDSCH transmission. 
Then it becomes a question whether eNB can send UL grant in the two EPDCCH PRB pairs occupied by SPS PDSCH in the configured subframes for SPS. Here SPS PDSCH can be activated by either on CSS using PDCCH or on USS using EPDCCH/PDCCH. Assuming SPS PDSCH is rate-matched around UL grant, if eNB sends UL grant and UE misses it, the SPS PDSCH can’t be decoded because of wrong rate matching. If eNB does want to send UL grant from the two SPS PDSCH PRB pairs with rate-matching assumption for UL grant, it would have to send a DL grant to override the SPS-PDSCH transmission and send the UL grant in the same two PRB pairs to avoid risking rate matching error. On the other hand, the UL grant misdetection problem is slightly different from dynamic PDSCH with PDCCH/EPDCCH because the configured resource for SPS-PDSCH PRB pairs is pre-known to UE before UE performs EPDCCH blind decoding. Thus if UE decodes only one UL grant in SPS-PDSCH PRB pairs without decoding another DL grant successfully in the same PRB pairs, UE knows it either missed the DL grant or the decoded UL grant is a CRC false alarm. The safest UE behaviour in this case is simply to discard this SPS-PDSCH transmission.
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Figure 1 Illustration of DL/UL grant with SPS PDSCH
Based on the discussion above, we have the second proposal:

Proposal 2: UE doesn’t expect to receive only UL grant from SPS-PDSCH PRB pairs if they overlap with configured EPDCCH PRB pairs.
3 Conclusions
In this contribution, we give our view on the starting symbol assumption of EPDCCH activated SPS PDSCH. On the other hand, we also identified one related issue when eNB is scheduling SPS transmission from configured EPDCCH PRB pairs. Based on the discussion above, we have the below proposals:
Proposal 1: UE follows CFI to decode EPDCCH activated SPS-PDSCH when there is no RRC overridden starting symbol for EPDCCH, otherwise UE follows the overridden starting symbol in RRC in all SPS-PDSCH subframes.
Proposal 2: UE doesn’t expect to receive only UL grant from SPS-PDSCH PRB pairs if they overlap with configured EPDCCH PRB pairs.
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