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1 Introduction
In RAN1#58bis, following issues were identified for type 1 relay backhaul design. This document aims for email discussion.
• R-PDCCH multiplexing

• Need for R-PHICH

• Need for R-PCFICH

• UL HARQ Transmission Timing
• DM RS for R-PDCCH

Although there are more items for the designing backhaul, I propose to restrict to above toward next meeting in order to focus the discussion.
2 Discussion
2.1 R-PDCCH multiplexing
A. Interleaving
At least four options are identified. 

1. All R-PDCCHs in a subframe are interleaved together.
2. R-PDCCHs in a subframe are interleaved but not all PDCCHs together
3. No interleaving
4. Mix of 2 and 3 - both is supported

Discussion/Company comments:
	[ZTE] Support Option 1 and Option 3. By default, Option 1 implies RN-common search space where all R-PDCCHs are interleaved together and mapped to one set of PRBs known by all RNs. Broadcast information can be readily transmitted in Option 1. For Option 3, RN-specific search space is assumed and each RN carries out blind decoding only in one set of PRBs indicated by RN-ID.

	NNSN: Intra-R-PDCCH interleaving or even no interleaving (option3) shall be considered.  .

	[CATT]: At least Option 1 shall be supported. FFS for Option 2 and 3.

	[HW] We prefer option1, which similar to rel-8.

	[RIM]. Option 1 shall be supported. The necessity of option 3 is FFS, i.e., whether we need RN-specific search space.  

	[QC] We support option 2 at this point; namely that R-PDCCHs are interleaved, but a given R-PDCCH is not interleaved over all RBs allocated to the R-PDCCH. We would prefer to have one R-PDCCH span a small maximum number of RBs so that these could be demodulated first following which the relay can begin R-PDSCH demodulation.

	[LGE] Option 3 is preferred. As the relay channel characteristics, e.g., fixed/normadic features and high LOS portion, are considered, the intra-PRB interleaving of R-PDCCH can interrupt achieving efficient backhaul transmission (e.g., difficulty in R-PDCCH beamforming and frequency selective scheduling) in addition to making the overall design complicated.

	[ALU] We support option 3 since we think that the interleaving would not show much benefit.

	[CMCC] Prefer option 1. Option 2 is needed before further clarification on its optimization.

	MOT: Option 1. Option 3 can also be considered.  

	[TI] Option 1 should be the baseline. We are open to further study on Options 2 and 3.

	[Fujitsu] Option 1 is preferred to be baseline, similar with Rel.8 operation. Option 3 FFS

	Ericsson: A relay need to know upon which RBs it should expect the R-PDCCH; it does not need to know whether there are other RBs used for another set of relays. Hence, at least for the case of relay-specific configuration, there is no difference between 1 and 2 from a relay perspective.

	[ETRI] We support Option 3. Option 2 can also be considered.

	IDCC: We prefer Option 3. Interleaving gain is possible in a NLOS condition and moderate to low coding rates. In LOS, which is expected to be the dominant backhaul channel condition, interleaving won’t matter that much. Not using interleaving will allow mapping in frequency first order and reduce decoding latency for the backhaul data channels.

	LG-Nortel supports option 4. We believe that some of R-PDCCHs should be decoded earlier than others to indicate the configuration of relay control region in dynamic allocation scheme. 

So our suggestion is that some of common (or a single) R-PDCCHs will be intra/inter-interleaved and will be mapped at predetermined location. The rest of R-PDCCHs can be intra/inter interleaved together and mapped as normal.
Option 3 is very possible scenario since backhaul quality is usually much better than channel of mobile UE. It is simple and may also alleviate the burden of blind decoding. 

	[Samsung] We prefer Option 2 in case of “FDM only”, for which two (or three) CCEs exist in a PRB when considering the payload size of R-PDCCH. However, a single CCE in a PRB, i.e., no interleaving, is preferred in case of “TDM+FDM” 

	[Panasonic] We think option 2 should be supported.
We see some degree of interleaving is necessary to obtain sufficient interference and/or frequency diversity among RBs.

On the other hand, the multiplexing should be limited only to use a few RBs in order to allow the re-use of un-used RBs for the shared channel as much as possible.
The degree of interleaving including ‘none’, i.e option 3, may be specified in the WI phase. For the current phase of the discussion, we are consequently also fine with option 4

	[NEC] We prefer option4, because we think it is an advantage that R-PDCCHs for some relays to be interleaved together while some R-PDDCHs for some other relays are not interleaved. In this way, both frequency selective and frequency diversity R-PDCCH transmission can be easily supported in the cell.


Summary:
The views are very divergent. Rapporteur understands that there may be different understanding whether "all" in option 1 means all in a cell (donor eNB perspective) or it means all R-PDCCH which a relay observes. It may be worth to check whether companies that support either option 2 or option 3 would be willing to support option 4, i.e. combining both. Rapporteur also observes the linkage to other questions. Rapporteur suggests to continue the discussion.
Option 1:
ZTE, CATT, HW, RIM, CMCC, MOT, TI, Fujitsu, Ericsson

Option 2:
QC, Ericsson, Samsung (FDM only), Panasonic, 

Option 2 FFS: TI, ETRI

Option 3:
ZTE, NNSN, LGE, ALU, ETRI, IDCC, Samsung (FDM+TDM) 

Option 3 FFS: RIM, MOT, TI, Fujitsu

Option 4:
LG-Nortel, NEC

Intra-R-PDCCH interleaving: NNSN
B. R-PDCCH placement in frequency domain
At least following options are identified.

1. All R-PDCCHs are frequency distributed.

2. All R-PDCCHs are frequency localized

3. Both frequency distributed and localized placements for R-PDCCH are supported.

Discussion/Company comments:
	[ZTE] Support Option 3. In some sense, interleaving (Question A) and frequency domain placement (Question B) are related. The choice really depends on fast fading characteristics, e.g., frequency selectivity, effective Doppler, of backhaul link. Before the fast fading model is agreed, both frequency distributed and localized allocations for R-PDCCH should be considered. Another factor is the number of RNs per cell. 

	NNSN:  Option 3 shall be considered. Distributed placement may be needed if only poor channel knowledge is available.

	[CATT]: Option 3 is preferred. Considering that the set of PRBs that may carry R-PDCCH is semi-statically configured, RRC signaling can easily support both distributed and localized R-PDCCH.

	[HW] We prefer option 1, with all R-PDCCHs distributed and interleaved in the (localized) semi-statically configured frequency region. 

	[RIM] Option 3 is preferred. 

	[QC] We support Option 1 ( i.e., frequency distributed R-PDCCH) so as to get maximum frequency and interference diversity.

	[LGE] Option 2 is the baseline for an RN-specific R-PDCCH in order to fully exploit the frequency selective scheduling gain. The distributed R-PDCCH placement can be supported if an RN-common R-PDCCH that requires frequency diversity) is introduced.

	[ALU] We support Option 2 ( i.e., frequency localized R-PDCCH) since we think that the distributed resource allocation will not provide much gain.

	[CMCC:] The issue is relative to the R-PDCCH reliability, which should be ensured firstly. The application scenarios, backhaul fast fading model and other factors can effect on the selection. We suggest that the simulation based on the backhaul fast fading model should be provided.

	MOT:  Option 3. Both distributed and localized placements can be achieved for a R-PDCCH at the same time by allocating several RBs in first slot (e.g each fixed length of 3 or 4 OFDM symbols) per R-PDCCH. This works fine with blind detection and Rel-8 CQI feedback

	[TI] In some cases of relay deployment the channel is expected to be relatively static and therefore localized placement may be advantageous. However, when good CSI cannot be guaranteed frequency distributed placement would be best. Therefore, we have a slight preference for Option 3.

	[Fujitsu] Option 1 is supported. Question A and B are related.

	Ericsson: Our preference is 1 as diversity is important. However, as the set of RBs used for the R-PDCCH is semi-statically configured, part of the choice could be left for implementation.

	[ETRI] We prefer Option 3.

	IDCC: We have no strong preference. We observe some small improvements link-level performance-wise with the distributed placement for the R-PDCCH in LOS (see tdocR1-094635).

	LG-Nortel supports option 3 for performance perspective. But if the above options are for the case of each R-PDCCH, it depends on options in 2.1.A. 

	[Samsung] Option 3 can be naturally supported by the donor eNB’s implementation, as the resources for R-PDCCH are semi-statically configured.

	[Panasonic] We prefer option 3.

A distributed R-PDCCH placement is useful to obtain robustness against interference and channel fluctuation. 

On the other hand, a frequency-selective R-PDCCH placement can efficiently exploit good channel characteristics for a stationary relay node, resulting in a relatively small control overhead.

	[NEC] We prefer option3. This preference is based on each R-PDCCH point of view to be either distributed or localized.
On the R-PDCCH region point of view (i.e. semi-statically assigned PRBs), we prefer that the R-PDCCH region is distributed in frequency domain as a baseline for both frequency selective and frequency diversity R-PDCCH transmission.


Summary:
There is a tendency towards option 3. Rapporteur observes some proposals link the adoption of option 1 in the interleaving (2.1A) and option 3 here (2.1B), but wonders how to realize it.
Rapporteur suggests to take Option 3 as the assumption during the SI phase. Reduction to Option 1 or 2 could be a further topic for the WI phase.
Option 1:
HW, QC, Fujitsu, Ericsson,
Option 2:
LGE, ALU, 
Option 3:
ZTE, NNSN, CATT, RIM, MOT, TI, ETRI, LG-Nortel, Samsung, Panasonic, NEC
Evaluation is necessary: CMCC
Choice is implementation: Ericsson

C. R-PDCCH region size in time domain
At least following options are identified.

1. FDM + TDM. R-PDCCH is located only in a certain OFDM symbols.
2. FDM only. R-PDCCH spans to whole data region (with the possible exception of switching time).
Discussion/Company comments:
	[ZTE] No strong view. Slightly prefer Option 1 for its finer granularity of resource allocation and allowing more time for RN receiver processing. In both options, the frequency domain allocation of R-PDCCH region should be semi-statically configured. In Option 1, the time domain allocation is dynamically indicated by R-PCFICH. 

	NNSN: Option 1 preferred as closer to Rel-8, and gives more time for decoding.

	[CATT]: Option 1 is preferred.

	[HW] Option1, FDM + TDM.

	[RIM] Option 1 is preferred. 

	[QC] We prefer option 2, i.e., FDM only multiplexing. We view this option as having several advantages:

1) Seamless multiplexing with PDSCH for legacy UEs as well as LTE-A UEs and relays. 

2) No need to design a new relay-specific PDSCH channel to occupy the unused portion of the RB. No need to design UE-RS for this new relay-specific PDSCH.

3) Ability to use UE-RS designed for Rel 9/LTE-A for R-PDCCH demodulation.

4) As a result of using UE-RS, ability to obtain precoding gain for R-PDCCH when a small number of relays are being scheduled.

5) We do not believe that processing time is a strong concern in the case of relay nodes, and in any case the processing time benefits that can be obtained are much smaller as compared to Rel 8 LTE (since the R-PDCCH lasts at least until the end of the first slot in most company proposals). Furthermore, the R-PDCCH can be confined to a small number of RBs which the relay should be able to decode quite fast (given that it is sized to demodulate 20MHz).

	[LGE] Option 1 is preferred due to the decoding latency and efficient usage of backhaul resources. There will be some resource waste in Option 2 when excessive OFDM symbols would be allocated to a single RN-specific R-PDCCH.

	[ALU] We have a little preference for Option 2 since the access methodology could be simplified

	[CMCC] Prefer option 2, option 1 could be acceptable

Option 1 :

· Prons: Shorter reception duration of R-PDCCH. Might have better frequency diversity gain due to larger frequency occupation.

· Cons: Rel8 UE might not be able to be scheduled in the PRB which is occupied by R-PDCCH/PHICH

Option 2:

· Prons: No impact on resource allocation for legacy Rel8 UE. It is also possible to keep orthogonal between R-PDCCH from different cells in frequency-time domain by aligning different start point of R-PDCCH in frequency domain.

· Cons: If no interleaving in frequency domain between all R-PDCCH, it is still possible to reuse R9/10 DMRS for relay-specific demodulation. Otherwise, CRS-based demodulation is used for R-PDCCH demodulation.

	MOT:  Option 1 preferred since it enables early decoding.

	[TI]: Prefer Option 1.

	[Fujtisu] Option 1 is preferred to reduce the decoding latency

	Ericsson: Multiplexing should mainly/only be done in the frequency domain to minimize the number of RBs reserved for R-channels. TDM would require the definition of a “R-PDSCH” spanning only a part of a subframe which is not desirable. However, further discussions and studies seem to be needed prior to selecting between the two options above.

	[ETRI] We prefer Option 1.

	IDCC: We prefer Option 1. The FDM approach inherently results in higher decoding latencies and buffering requirements for the backhaul data channels. 

	LG-Nortel prefers FDM+TDM but we need discussion on pro and cons of both options. It seems that FDM needs less signaling than FDM+TDM but incurs longer latency. 

	[Samsung] Both options are fine. However, we slightly prefer Option 2, in view of reusing Rel-8 PDSCH mapping, resuing the RS designs for PDSCH and better supporting the precoded transmission for R-PDCCH. 

	[Panasonic]
If 1 is adopted, the restriction should be fixed to be within the first timeslot only. Whether 1 or 2 is supported is FFS.

	[NEC]We prefer option2 as a baseline for simpler multiplexing between R-PDCCH and R-PDSCH/PDSCH channels. We also see no reason to exclude the FDM+TDM scheme by flexibly allocating the last OFDM symbol for R-PDCCH transmission in the cell.


Summary:
Tendency to adopt option 1 is observed. Main argument for option 1 seems decoding latency. Main argument for option 2 is no additional complication for un-used parts of an RB. Rapporteur suggests to continue the discussion especially for the decoding latency and un-used parts. In 2.5 multiple companies suggested the linkage to this.
Option 1:
ZTE , NNSN, CATT, HW, RIM, LGE, MOT, TI, Fujitsu, ETRI, IDCC, LG-Nortel, 
Option 2: QC, ALU, CMCC, Samsung, NEC, 
Further study: Ericsson, Panasonic
2.2 Need for R-PHICH

Do we need to support the transmission of R-PHICH?
Please note that the question is not whether ACK/NACK in DL is supported, but whether ACK/NACK is transmitted as a separate physical channel like PHICH in LTE Release 8.
Discussion/Company comments:
	[ZTE] R-PHICH should be supported to reduce the control overhead, considering the low probability of HARQ retransmissions in UL backhaul with more predictable fading channel.

	NNSN: We propose to remove PHICH, and add PHICH information in UL Grant.  

	[CATT]: R-PHICH shall be supported and Rel-8 PHICH design shall be reused as much as possible. R-PHICH provides R-PDCCH overhead savings, in case there are many RNs in the system, as discussed in Orange’s R1-094303. Further, having R-PHICH provides RNs with the same HARQ behavior as Rel-8 UEs.

	[HW] We prefer the use of R-PHICH since non-adaptive HARQ will be the dominant mode.

	[RIM] ACK/NACK is transmitted on R-PHICH for simplicity. But it seems we have not discussed whether ACK/NACK in DL is needed. If only adaptive HARQ is supported in the backhaul UL, then there may be no need to transmit ACK/NACK in the DL.   

	[QC] No strong view at this point.

	[LGE] R-PHICH is not necessary because all the UL retransmissions can be managed via retransmission grants in R-PDCCH. R-PHICH based non-adaptive retransmission is not so necessary in backhaul UL if we consider the complexity and resource consumption that would be caused by introducing R-PHICH.

	[ALU] We think necessity of R-PHICH is based on different RN’s applications. Slightly prefer no R-PHICH



	[CMCC] R-PHICH should be supported. 

	MOT: For relatively small number of relays per cell R-PHICH can be avoided by including PHICH (HARQ) information in UL Grant while still achieving low control overhead.  However, for large number of relays serviced per cell (e.g. 100) R-PHICH can be useful to reduce control channel overhead.. However, if low BLER is expected on relay backhaul then R-PHICH overhead should not be a concern even in this case.

	[TI] To reduce the additional complexity and testing required for relays we suggest inserting the ACK/NACK in the UL grant. Note that this mechanism is already provided in the Rel-8 specification.

	[Fujitsu] R-PHICH is preferred to reduce the overhead since non-adaptive HARQ is support for UL backhaul. 

	Ericsson: Hybrid ARQ retransmissions can be handled with PDCCH/R-PDCCH only, but in case semi-persistent scheduling of the relay backhaul is to be supported, then a R-PHICH may be useful. Hence, the R-PHICH should not be ruled out at this stage.

	[ETRI] We prefer to transmit ACK/NACK on R-PHICH considering non-adaptive HARQ and semi-persistent scheduling.

	IDCC: We do not see a need at this point for R-PHICH given that the usage rate for non-adaptive HARQ is expected to be lower on the eNB-RN backhaul link than in R8.

	[LG-Nortel] R-PHICH is necessary since less resource is needed. 

	[Samsung] No strong view, but the need for R-PHICH is not clear yet. 

	[Panasonic] R-PHICH is not needed.
From a HARQ protocol perspective, retransmissions can be always scheduled by R-PDCCH with toggled NDI.
From an overhead perspective, the overhead difference between “Using separate PHICH as ACK/NACK” and “Operation without PHICH” is small as noted below and presented in R1-093953.
- An adaptive UL retransmissions may be required more frequently than for the access UL since non-adaptive retransmission from a d-UE can easily collide with non-adaptive retransmission from RNs.
- For the backhaul link, the required number of aggregated CCEs per R-PDCCH to the RNs is assumed to be small since the RN position is static and the backhaul link is assumed to be stable
- Generally, we assume that the backhaul link would operate at a rather low BLER because of the resource restriction and rather stationary channel, so that the use case of a small PHICH for non-adaptive retransmissions is small. Defining a PHICH which anyway mostly transmits ACK and therefore does not convey useful information to the RN is not efficient.

	[NEC] FFS. 


Summary:
The views are very divergent. Rapporteur suggests to continue the discussion.

Need
: ZTE, CATT, HW, RIM, CMCC, Fujitsu, ETRI, LG-Nortel, 
No need
: NNSN, LGE, ALU, TI, IDCC, Panasonic,

FFS
: QC, MOT, Ericsson, Samsung, NEC

2.3 Need for R-PCFICH

Do we need to support R-PCFICH?
Please note that the question is not exactly whether the control size can be variable, but whether a dynamic control region size indicator is required for operation.
Discussion/Company comments:
	[ZTE] R-PCFICH should be supported to dynamically indicate the time-domain size of the control region, considering the dynamic traffic and service rate in the backhaul link with multiple RNs. Alternative way is through blind decoding if the computation complexity issue is resolved.

	NNSN: No need for R-PCFICH. We propose to always start the R-PDCCH at a predefined symbol, even if Rel8-PDCCH is dynamic. Unused R-PDCCH regions need not be advertised by R-PCFICH, but will be discovered by blind decoding.

	[CATT]: FFS.

	[HW] R-PCFICH is used to indicate to all the RNs the ending time position of eNB PDCCH or equivalently the beginning time of R-PDSCH . Note that the aim of the R-PCFICH is different than the PCFICH.

	[RIM] No need for R-PCFICH. 

	[QC] We do not see the need to have a R-PCFICH. We believe that a semi-static assignment of R-PDCCH resources is sufficient.

	[LGE] R-PCFICH is not necessary. Semi-static configuration of the control size is enough as the number of active RNs will not change so frequently.


	[ALU] . The necessity of R-PCFICH is also based on the resource allocation scheme. Slightly prefer that R-PCFICH is not needed

	[CMCC:] FFS. Need to know whether R-PCFICH if there is a need on dynamic R-PDCCH allocation. 

	MOT: Explicit R-PCFICH signalling may not be required as it can be determined via blind detection (BD) that is likely for R-PDCCH. BD can also be used to detect starting symbol of R-PDCCH (e.g. symbol 3 or 4) to avoid loss of a symbol that can occur with a fixed starting location. Alternatively, the R-PDCCH starting location could be semi-statically signalled to avoid loosing a symbol. 

	[TI] We feel that semi-static signaling of the CFI is sufficient for the backhaul channel.

	[Fujitsu] FFS

	Ericsson: We see no need for a R-PCFICH for relaying; the resources (set of RBs) used for R-PDCCH are semi-statically assigned.

	[ETRI] No need for R-PCFICH. Semi-static signaling is sufficient to indicate the control region size.

	IDCC: We do not see a need for R-PCFICH, i.e. a dynamic control region size indication is not required. We assume that at least the control region size in frequency dimension can be configured semi-statically i.e. via higher layer signaling. This eliminates the waste of resources due to the fact that R-PCFICH will continuously occupy the reserved R-PCFICH radio resource even if there is no change of the R-PDCCH region size. We do not think that the R-PDCCHs load will need to vary that much. 

	LG-Nortel believes R-PCFICH is necessary in order to do the followings.
Assuming Variable control region

· In FDM+TDM Configuraton 

· Indicate the number of symbols

· In FDM Configuraton 

· Indicate the number of PRBs 

	[Samsung] No need for R-PCFICH. The resources for R-PDCCH are semi-statically configured and sinalled to RNs. Without introducing R-PCFICH and even more, without defining RN-specific search space (FFS), we consider that defining only a common search space will be sufficient in controling the blind decoding complexity for detecting R-PDCCH.

	[Panasonic] No resources are required for an R-PCFICH.
For the size of the frequency region (RBs), the donor eNB semi-statically informs the RN about the frequency resources where it should expect R-PDCCH (search space). Using the dedicated  signalling, the search space itself can be different among RNs.
For the size of the time region (the number of OFDM symbols), no dynamic variation is required. See also our comment to topic 2.1-C.

We would like to note that even though we do not see the need to support a dynamic R-PCFICH indicator, it is possible to re-use PRBs/REs that are not used for R-PDCCH.

	[NEC] FFS


Summary:
More views toward no need for R-PCFICH. Rapporteur suggests checking the approval of “No R-PCFICH” as working assumption.
Need
: ZTE, HW, LG-Nortel, 

No need
: NNSN, RIM, QC, LGE, ALU, MOT, TI, Ericsson, ETRI, IDCC, Samsung, Panasonic, 

FFS
: CATT, CMCC, Fujitsu, NEC, 

2.4 UL HARQ Transmission Timing
Minimum RTT for uplink
Minimum RTT for uplink is 8ms or 10ms??
Discussion/Company comments:
	[ZTE] Both 8ms and 10ms minimum RTT should be considered for UL backhaul.

	NNSN: Minimum RTT for uplink is 8ms (RTT is 8ms and 16ms).

	[CATT]: Minimum RTT for uplink is 10ms. In addition, we think this is related to the periodicity of DL/UL backhaul subframe assignments. Our preference is that the periodicity of DL/UL backhaul subframe assignments shall be 10ms.

	[HW] Minimum RTT for UL is 8ms, and more specifically we prefer the 8&16ms RTT values instead of only 8ms value as in Rel. 8. 

	[RIM] To resolve the miss reception of the R-PHICH in the backhaul DL, it may be a simple way to change the Minimum RTT to 10ms. Therefore the relay node will never miss the R-PHICH due to the limitations on the MBSFN subframe configurations.   

	[QC] We see the need to depart from Rel 8 HARQ timing for the backhaul link in order to support different access-backhaul partitioning ratios. FFS at this point whether a blanked 10ms retransmission time is sufficient.

	[LGE] We prefer synchronous retransmission in UL backhaul link to avoid complicated backhaul and access link subframe separation caused by introducing asynchronous retransmission. For the RTT of this synchronous retransmission in UL backhaul link, we prefer 10ms HARQ RTT with several types of ACK/NACK RTT as it allows efficient backhaul and access link subframe separation when relatively many subframes (e.g., 30 ~ 50%) are allocated to the backhaul link [See R1-094191]. We note that many simulation results have revealed the backhaul link resource is the bottleneck of the system performance.

	[ALU] We prefer the minimum RTT for uplink is 10 ms. 

	[CMCC] we think both 8ms and 10ms can work well. Details for 8ms HARQ to avoid miss detect of ACK/NACK is given in R1-092374(An example for rescheduling retransmission approach). 

	MOT: 10ms RTT is preferred as it requires less MBSFN signalling overhead and timing adjustment compared to 8ms RTT. However, a minimum of 8 ms RTT (i.e. 8ms and 16 ms RTT) is also possible.

	[TI] We prefer a minimum RTT for uplink as 8ms.

	[Fujitsu] we support 10ms RTT. DL/UL backhaul subframe is preferred to be configured in a 10ms periodicity.

	Ericsson: As baseline, Rel-8 HARQ timing should be reused for the backhaul link.

	[ETRI] We support 10ms RTT for uplink.

	

	[LG-Nortel] 10ms is recommended since n+5 HARQ timing cause no conflict with MBSFN subframe. 

	[Samsung] We prefer the minimum is 8 ms. In cases that 10 ms RTT is needed, it can be configured by the eNB as in LTE TDD by appropriately placing the DL/UL backhaul subframes. RTT longer than 8 ms can be supported if the minmum is defined as 8 ms. The 8 ms RTT is useful in minimizing the collision with the HARQs in direct and access link, where the HARQ RTT is always 8 ms in FDD cases.

	[Panasonic]

Minimum RTT for uplink from L1 latency perspective should be 8 ms. The efficiency using 8/10ms should be analyzed in RAN2. 

	[NEC] FFS


Summary:
Ericsson suggested to have the discussion on whether existing timing fit to Un interface. Rapporteur suggested following:
- RAN1 discusses the minimum RTT from L1 feasibility perspective 
- RAN1 can consider to send a request to RAN2 to check the efficiency of old or new HARQ protocols taking into account the minimum value that will be agreed in RAN1 
Following list took only the minimum value from the replies. Rapporteur suggests to continue the discussion. The linkage to the discussion in 2.1C should be checked.
8ms
: ZTE, NNSN(FDD), HW, CMCC, TI, Ericsson, Samsung, Panasonic, 

10ms
: NNSN(TDD), CATT, RIM, LGE, ALU, MOT, Fujitsu, ETRI, LG-Nortel, 
FFS
: QC, NEC
UL backhaul subframe configuration
Uplink backhaul subframe configuration is implicitly known or explicitly configured?

Discussion/Company comments:
	[ZTE] Both implicit and explicit ways should be supported.

	NNSN:

TDD: explicit way for some TDD configurations at least. 

FDD: implicit way could be enough for FDD unless we find use cases for asymmetric allocation.  

	[CATT]: Explicit indication of UL backhaul subframe assignments, for better deployment flexibility and support of asymmetric DL/UL backhaul traffic.

	[HW] The implicitly indication could be defined as baseline. Explicitly configured indication could be an option after further evaluation of the gains.

	[RIM] No strong opinion. 

	[QC] We prefer explicit indication of UL backhaul subframe assignments for support of asymmetric DL/UL backhaul traffic.

	[LGE] Implicit configuration is preferred for simplicity.

	[ALU] We prefer explicit indication of UL backhaul subframe assignments for support of asymmetric DL/UL backhaul traffic.

	[CMCC] explicit indication

	MOT: Same as NNSN

TDD: explicit way for some TDD configurations at least. 

FDD: implicit way could be enough for FDD unless we find use cases for asymmetric allocation.  

	[TI] We prefer implicit configuration for FDD unless it can be shown that there are use cases justifying more UL backhaul subframes than DL backhaul subframes. For some TDD configurations explicit configuration may be required.

	[Fujitsu ] We support both explicit and implicit ways for FDD and implicit way for some of TDD configurations. We should study ways of avoiding a situation as much as possible where a Type-1 relay only transmits ACK/NCAK in an UL backhaul subframe.

	Ericsson: Explicit configuration.

	[ETRI] We prefer explicit indication.

	IDCC: We think that the implicit approach coupled with a synchronous UL HARQ operation provides a more predictable behavior from eNodeB scheduler perspective and requires less protocol changes compared to R8.

	[LG-Nortel] It is better to support both options.  

	[Samsung] We prefer explicit configuration for simple and clear design.

	[Panasonic]
The UL Backhaul subframe configuration is assigned explicitly. 

	[NEC] FFS


Summary:
The views are divergent and difficult to summarize. Rapporteur suggests to discuss at least following points.

- Whether asymmetric DL/UL backhaul configurations are supported or not

- Whether FDD and TDD can be handled separately or not.
2.5 DM RS for R-PDCCH

R-PDCCH demodulation is based on DM RS or CRS based?

Discussion/Company comments:
	[ZTE] R-PDCCH demodulation can be based on either CRS or DM RS. The exact choice depends on R-PDCCH resource allocation, antenna technology, etc.

	NNSN: CRS needs to be considered in particular for distributed allocation of R-PDCCH. Once R10 DM RS design principle will be clearer, DM RS can be considered. 

	[CATT]: CRS shall be used for R-PDCCH decoding and Rel-8 CRS shall be reused as much as possible. DM RS shall be used for R-PDSCH decoding and Rel-9/10 DM RS shall be reused as much as possible.

	[HW] CRS based.

	[RIM] CRS based demodulation is the baseline and it is FFS whether the DM RS is used. 

	[QC] We prefer DM-RS based demodulation of R-PDCCH for following reasons:

1) Works even in MBSFN subframes. We know that several LTE-A features rely on the use of UE-RS, and the CRS may be removed in some cases through configuration of MBSFN subframes. We would like the relay backhaul to be able to use such subframes as well.

2) Ability to get precoding gain in case of small number of relay nodes being assigned.

3) Since the R-PDSCH will likely use UE-RS based demodulation, we would prefer not to have the relay node carry out CRS-based demodulation on some RBs and UE-RS based demodulation in other RBs.

	[LGE] Precoded RS based R-PDCCH demodulation is preferred. The Rel-10 DM RS can be reused for this precoded RS. The precoded RS based R-PDCCH demodulation is necessary in a backhaul subframe configured as LTE-A only subframe (i.e., MBSFN subframe) in the donor-eNB side. Also, we can exploit the precoding gain and MU-MIMO with other R-PDCCH/R-PDSCH/PDSCH.

	[ALU] We think both DM RS and CRS based R-PDCCH demodulation are fine. 

	[CMCC:] whether CRS or DMRS based demodulation is FFS. Need to clarify how often relay feedback, what pre-coder eNB use DMRS-based demodulation if DMRS based demodulation is supported. 

	MOT: CRS needed for fully interleaved distributed allocation of R-PDCCHs. If R-PDCCH distributed allocation is achieved by allocating several non-contiguous RBs then using DM RS is possible. 

	[TI]; This is related to 2.1 C). It is not clear that DM-RS as currently proposed for LTE-A UEs would be sufficient for RNs given the unique nature of the DL backhaul subframe. Therefore, we prefer to keep CRS as baseline and consider the use of DMRS as complementary.

	[Fujitsu] CRS based demodulation as baseline. 

	Ericsson: We would like to avoid introducing relay-specific RS and rather reuse other types of RS anyway present in Rel-10.

	[ETRI] CRS is the baseline. DM RS can also be considered.

	IDCC: We recommend that this decision should be left to performance evaluation.



	LG-Nortel prefers CRS based or New RS implemented for relay control channel for FDM+TDM configuration and DM-RS is more appropriate for FDM.

	[Samsung] Depending on the interleaving and multiplexing structure, the preferred design can be different, though we slightly prefer DM RS based design.

	[Panasonic]

For the demodulation of R-PDCCH perspective, only important thing is which RS can be used for this R-PDCCH demodulation. It can reduce the number RS RE if multiple R-PDCCH’s share the same RS. Still for a given RN it does not matter whether the RS itself is cell-common or not On the other hand, we also need the discussion on the RS for CSI/CQI measurement. We also need the discussion on how RN keeps the synchronization and cell search especially since we don't exclude mobile relay in the future. These require a kind of common RS. If these RS are reused for R-PDCCH demodulation, the RS overhead can be reduced. Therefore, further careful investigation is necessary.

	[NEC] CRS can be used for R-PDCCH demodulation if they are available. It is also possible DM RS to be used depending the final discussions of the DL RS for LTE-A.


Summary:
The views are divergent. Rapporteur suggests to discuss at least the following points:
- Whether the backhaul subframe at donar eNB shall be always non-MBSFN subframe?
- If we allow (fake) MBSFN subframe also at donar eNB side, Rel-8 CRS is not provided other than 1/2 OFDM symbol. What is possible behaviour?
1) Rel-8 CRS is transmitted in all RBs in (fake) MBSFN subframe

2) CRS is transmitted in certain RBs in (fake) MBSFN subframe. 

3) Not relying on CRS

4) ??
- Whether RAN1 can conclude not to introduce additional RS(CRS, DM-RS for discussed already) only for R-PDCCH

2.6 Other topic

	Ericsson:
Reuse of Rel-8 control signaling for backhaul

The use of Rel-8 control signalling structures (PDCCH, PCFICH, PHICH) to operate the eNB-to-RN link is an implementation choice and should not be precluded.



Summary:???
Rapporteur suggests to have the following discussion:

If above is for the case that eNB-RN and RN-UE are operating on different bands

- Whether “Type 1” relay definition supports such an operation

If above is for the case that eNB-RN and RN-UE are operating on the same band
- How to overcome the restrictions coming from this operation

