
3GPP TSG RAN WG1 Meeting #70bis   









R1-124224
San Diego, USA, 8th – 12th October, 2012

Agenda item:
7.5.4
Source:
New Postcom

Title:
Configuration for monitoring EPDCCH
Document for:
Discussion and Decision
1 Introduction

After some fruitful discussions at the RAN1#70 meeting [1], substantial progress has been achieved on the details of EPDCCH design:

· In subframes where UE monitors ePDCCH USS on a given carrier

· it does not monitor PDCCH USS on the same carrier

· it can at least be configured to monitor either localised, or distributed ePDCCH candidates in a given subframe

· it also monitors CSS on PDCCH

· working assumption that the UE can be configured to monitor both localised and distributed ePDCCH candidates in a given subframe

· If “both” are configured, the total number of USS blind decodes on the carrier is not increased
· The subframes where UE monitors ePDCCH USS are defined by at least rules in the specs
· not special subframe configurations 0 and 5 for normal CP, 0 and 4 for extended CP
· working assumption that configuration by higher layer signalling can also be provided (details of the higher layer signalling are FFS)
· In subframes not configured for monitoring ePDCCH, UE monitors CSS and USS on PDCCH according to Rel-10 behaviour

However, there are still some open issues to be resolved. One of the important remaining aspects is the details of resource configuration for monitoring the EPDCCH, i.e. indicating the configured PRB pairs and/or subframes for the EPDCCH UE specific search space (USS). In this contribution, we provide our considerations on these open issues.
2 Discussion
2.1 Subframe configuration for EPDCCH
The necessity of support to configure a subset of the subframes to UE for monitoring EPDCCH USS is discussed in [2]. The motivations of introducing this UE specific subframe pattern configuration is to exclude some of the subframes that are ineligible for EPDCCH transmission, such as the TDD special subframe configurations with too short DwPTS (i.e. configuration #0, #5 for normal CP, and #0, #4, #7 for extended CP), PMCH subframes, PRS subframes, etc. Some of these subframes are already explicitly excluded by specification, e.g. the abovementioned TDD special subframe configurations. Therefore, the subframe pattern design mainly focuses on provision of EPDCCH search space in presence of PMCH and/or PRS transmissions.
However, given the relatively long period of PRS subframes (i.e. 160/320/640/1280 ms), it is inefficient to define an EPDCCH subframe pattern harmonized with the PRS subframe period. Moreover, as proposed in [3], it is suggested that similar to the PDSCH case, puncturing can be used for handling the collision between REs of EPDCCH and PRS. Therefore, we suggest that the PRS is not considered in the design of EPDCCH subframe pattern.
One main use case of configuring the subframe specific EPDCCH search space is to avoid the collision between PMCH and EPDCCH transmissions. The MBSFN subframes configuration is broadcasted via SIB-2 since Rel-8. However, this subframe subset may include not only MBSFN subframes for PMCH, but also MBSFN subframes for PDSCH of TM9 or JT, for PRS, for Relay backhaul, etc. Consequently, the UE does not know which specific MBSFN subframe is dedicated for PMCH. Even the MBMS capable UE may not distinguish the MBSFN subframes for PMCH from other MBSFN subframes, because it is only aware of the PMCH configuration of the MBSFN area in which it is interested. Therefore, it is necessary for the eNB to provide a subframe subset that is suitable for the UE to monitor the EPDCCH, excluding the subframes potentially for PMCH transmission.
A simple bitmap with 1 bit per subframe is a straightforward yet flexible enough solution for indication of the subframes eligible for monitoring EPDCCH USS. According to the discussion above, the main use case is to avoid collision with the PMCH transmission. In this sense, it makes sense to align the period of bitmap with the MBSFN subframe configuration.
Proposal 1: A bitmap, whose period is aligned with the MBSFN subframe configuration, may be configured by higher layer signaling to the UE indicating the subframes eligible for monitoring EPDCCH USS.
Another question is whether it is necessary to introduce a default subframe configuration for EPDCCH. If there is no MBMS service deployed in the network, the above-mentioned subframe configuration may not be necessary for the UE and the UE can simply monitor the EPDCCH USS in every subframe. With the aid of a default configuration, it is not necessary to configure the entire bitmap for each UE, which would reduce the unnecessary signaling overhead.
Proposal 2: In the case of EPDCCH is configured for the UE without the subframe configuration, the UE by default monitors the EPDCCH USS in every non-DRX subframe.
2.2 PRB pairs configuration for EPDCCH
According to the agreed RRC parameter list [4], each UE can be configured via RRC signaling with K (K ≥ 1) EPDCCH sets, and the PRB pairs for each EPDCCH set are also configured by RRC signaling. However, the detailed signaling indicating the PRB pairs for each EPDCCH set has not been decided yet. There are basically two alternatives:
1) Alt-1: Resource allocation types 0, 1, and 2, or

2) Alt-2: A simple bitmap with 1 bit per PRB pair in the system bandwidth.

Alt-1 has already been adopted for R-PDCCH in Rel-10 [5]. Although it may seem to be straightforward to reuse the same resource allocation scheme for EPDCCH, it is worth noting that such a scheme has some inevitable restrictions. Moreover, there are significantly different characteristics between R-PDCCH and EPDCCH, such as the RE mapping rules and aggregation level settings, etc.
For example, according to the current agreement [1], there are two or four eCCEs per PRB pair. The supported aggregation levels (AL) are of {1, 2, 4, 8, 16, 32 (note that some are FFS)} depending on the EPDCCH mode and the available REs [1]. Hence, the size of RB for EPDCCH should better be of 1, 2, 4, or 8, corresponding to AL of 4, 8, 16 or 32.
Recall that the RA-0 scheme assigns the resource blocks in a per RBG manner. However, the size of RBG is fixed according to the system bandwidth, as specified in [6]. More specifically, if the system bandwidth is larger than 3MHz, the RBG size will be greater than 1. This implies that in a large bandwidth system it is not possible to assign one single RB to UE for EPDCCH, which does not align with the requirement of supporting all legitimate sizes for EPDCCH resource allocation.
The RA-1 scheme, on the other hand, supports assigning a single RB to UE. Unfortunately, only one RB per subset can be assigned, which is not sufficient for localized EPDCCH with higher aggregation level. Moreover, it cannot span the whole system bandwidth, making it less attractive for distributed EPDCCH transmission.
The RA-2 scheme seems less useful for EPDCCH resource allocation, as the ability of assigning a large amount of contiguous RB is not suitable for EPDCCH.
The resource allocation types 0, 1, and 2 have been defined, instead of a simple bitmap, for PDSCH since Rel-8, in order to provide a tradeoff between the flexibility of resource assignment and the amount of signaling overhead. The signaling overhead aspect is important for dynamic PDSCH resource allocation, as the allocation grant is transmitted in every subframe. However, the resource configuration for EPDCCH region is semi-static and not expected to be updated frequently. Therefore, Alt-2 seems to be more preferable, as it is more flexible than Alt-1 yet is efficient enough for the EPDCCH search space configuration, especially considering the tight time frame of Rel-11.
Proposal 3: The PRB pair configuration for EPDCCH is provided by a simple bitmap with each bit addressing a PRB in the system bandwidth.
3 Conclusion

In this contribution, we provide our views on the detailed design on the subframe configuration and PRB pair resource configuration for monitoring EPDCCH USS. Based on the discussions, we propose that:
Proposal 1: A bitmap, whose period is aligned with the MBSFN subframe configuration, may be configured by higher layer signaling to the UE indicating the subframes eligible for monitoring EPDCCH USS.
Proposal 2: In the case of EPDCCH is configured for the UE without the subframe configuration, the UE by default monitors the EPDCCH USS in every non-DRX subframe.
Proposal 3: The PRB pair configuration for EPDCCH is provided by a simple bitmap with each bit addressing a PRB in the system bandwidth.
4 References

[1] R1-12xxxx, “Chairman notes of RAN1#70”, Aug. 2012.
[2] R1-123528, “On EPDCCH Search space monitoring”, LG Electronics, Aug. 2012.

[3] R1-124226, “Remaining details of eCCE and eREG design”, New Postcom, Oct. 2012.

[4] R1-124005, “[70-25] RRC parameters for ePDCCH”, Oct. 2012.

[5] 3GPP TS 36.331 V11.1.0, “Radio Resource Control (RRC); Protocol specification”, Sep. 2012.
[6] 3GPP TS 36.213 V11.0.0, “Physical layer procedures”, Sep. 2012.












































































































































































































































































































PAGE  
3

