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1.1 R-PDSCH reference signal

What is the reference signal for R-PDSCH? (CRS, DMRS)?

Discussion/Company comments:
	[LGE] Rel-10 DM RS

	Ericsson: We would like to avoid introducing relay-specific RS and rather reuse RS anyway present in Rel-10. So depending on the transmission mode used for the R-PDSCH transmission CRS or DMRS should be used. 

	[ZTE] DRMS is slightly preferred. Rel-10 DMRS can be reused if the last OFDM symbol in the backhaul subframe is not used for Rx/Tx switching.

	[CATT]: If Rel-8 CRS is used for R-PDSCH demodulation, the R-PDSCH performance needs to be verified, when only partial Rel-8 CRS is available (i.e. Rel-8 CRS in the first two OFDM symbols are not available for R-PDSCH demodulation). Some initial evaluations are available in our contribution R1-100077.

If Rel-9/10 DM RS is used for R-PDSCH demodulation, it is FFS whether the same Rel-9/10 DM RS pattern can be directly used for the RN backhaul link. There may be a requirement of tight synchronization between eNB and RN, in which case a half duplex RN may not be able to receive the last OFDM symbol from the eNB, due to the required guard period for Rx/Tx switching. 

Due to the above reasons, new R-PDSCH RS patterns shall be studied.

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

	[Panasonic] Both CRS and DRMS are supported. We propose DMRS position is reused for enhanced DL transmission. Therefore the last OFDM is used for DMRS. In order to receive DMRS on the last OFDM symbol from eNB, we propose to have half OFDM symbol backward shift of RN transmission timing on access DL subframe from backhaul timing.
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	[HTC] Similar to ZTE. At least, Rel-10 DMRS based R-PDSCH is supported. Support for CRS is FFS.

	[HUAWEI] DMRS is preferred. Rel-10 DMRS should be reused.

	QC: Either CRS or DM-RS.
Our preference is that there is no need for a separate R-PDSCH channel (because of FDM multiplexing of R-PDCCH). We believe that the existing PDSCH design can be reused for R-PDSCH and may use either CRS or DM-RS modes as currently defined. 

	[ALU/ASB] Both CRS and DMRS should be supported based on the configuration of transmission mode.  

	[Potevio] We suggest either CRS or DRMS is supported. 

	[Samsung] Reusing Rel-10 DM-RS for PDSCH is preferred considering that PDSCH and R-PDSCH structure would be mostly the same. Especially for stationary relays, DM-RS based beamforming transmission in the eNB-to-RN link is beneficial. 

	Mot>> Atleast Rel-10- DMRS is supported for R-PDSCH.

	[CMCC]DMRS should be considered firstly, especially now we have designed three DMRS pattern for DwPTS in TDD system, based on which current DMRS pattern or their transformation can be adopted.

	[Texas Instruments] At least Rel-10 DMRS is supported.

	[ETRI] At least, DM RS is supported.


Summary:
DMRS is supported by all responding companies. On the other hand, for reusing the DMRS design, whether the last OFDM symbol can be received by the relay is a discussion point.
Whether CRS is supported has rather distributed views.
Rapporteur proposes following:

- At least to support DMRS.

- CRS support is FFS.

- Whether the last OFDM symbol is able to be received by the relay needs further discussion.

1.2 UL HARQ
A. Minimum requirement from L1 perspective

As the suggested working assumption, following is minutes in chairman note. Do you agree this for FDD? What is your proposal on TDD?

For FDD

· 8 ms HARQ RTT is baseline assumption for DL and UL minimum requirement from L1 perspective if suitable subframe are available for transmission

Discussion/Company comments:
	[LGE] Agree that the minimum retransmission time is 8 ms. This means that retransmission for a packet transmitted at subframe n should occur at a subframe n+k for k>=8.

	Ericsson: The “minimum HARQ RTT required from L1 perspective” refers to the maximum time needed by a RN to extract control information, decode the data, check the CRC, and prepare and transmit the HARQ feedback. Since this requirement is common for TDD and FDD UEs the maximum of 8ms should also be valid for TDD.

	[ZTE] Agree for FDD. FSS for TDD.

	[CATT]: The minimum DL/UL backhaul HARQ RTT shall only be used for eNB/RN hardware dimensioning. The true RTT for a particular DL/UL backhaul subframe allocation can be larger than 8ms. 

In principle, the minimum RTT for RN backhaul shall be the same as Rel-8 for both FDD and TDD. For FDD, the minimum RTT on the backhaul link for both DL and UL is 8ms. For TDD, the minimum DL and UL RTT on the backhaul link are 8ms and 10ms, respectively.

	NNSN: Agree with above statement. Minimum RTT for uplink is 8ms (actual RTT will be 8ms and 16ms, depending on when backhaul frames occur. For TDD, depending on the selected TDD configuration, the RTT will be typically 10ms). 

	[Panasonic] Agree for FDD as 8ms. We are open to take 10ms for TDD

	[HTC] Agreed for FDD while TDD is FFS.

	[HUAWEI] A minimum RTT of 8 ms is agreed. RTT of 8 or 16 ms should be used.

	QC: Agreed with above for FDD. Use current TDD timeline as a baseline for TDD. 

Our preference is to use current FDD and TDD timelines as a baseline.  

	[ALU/ASB]  Agree on baseline assumption for both FDD and TDD.  

	[Potevio] 8ms is agreed for FDD. TDD FFS.

	[Samsung] We support the decision for FDD. Moreover, the 8 ms minimum HARQ RTT can apply to TDD as well. Depending on the location of DL/UL backhaul subframes, the actual RTT can increase, as done in LTE Rel-8.

	Mot >> We are fine with the above proposal with the understanding that it is from an L1 perspective. As discussed in R1-100183, an RTT of 10ms will lead to simple design choices. Similarly, the 8ms minimum RTT proposal (with actual RTTs being 8ms or 16ms, depending on backhaul frames) will also be simple. We don’t prefer having a fixed 8ms RTT for UL HARQ as it requires additional new timing relationships and explicit UL subframe assignment.

	[CMCC]The HARQ RTT and process number in R8 can be reused, however, to simplify the implementation and standard effort, some issues can be taken as implementation one.

	[Texas Instruments] We are fine with a baseline assumption of 8ms. However, we agree that this may not be a fixed 8ms.

	[ETRI] Agree with the baseline assumption for both FDD and TDD.


Summary:
For FDD, all responding companies support the working assumption. For TDD, some companies show FFS but generally there is support to reuse release 8 timing as baseline assumption for DL and UL minimum requirement from L1 perspective if a suitable subframe is available for transmission
There was a comment that no need to say "if a suitable subframe is available for transmission" as the discussion intension is to dimension the processing time.

Rapporteur proposes following:

- For both FDD and TDD, release 8 timing is baseline assumption for DL and UL minimum requirement from L1 processing perspective.

B. UL HARQ timing time line

Could you provide your views on UL HARQ timing time line for the backhaul link? (For example, fixed timing similar to release 8 or variable timing taking into account Ack opportunity?) 
Discussion/Company comments:
	[LGE] Various grant/ACK timing is supported (see R1-100227).

	Ericsson: We are proposing one ground rule for Un subframe allocation, i.e., allocate UL Un subframes 4TTIs after each DL Un subframe, and one modification to the Un UL HARQ process, i.e., no explicit ACK/NACK feedback for UL Un HARQ processes. Following these two rules has several advantages: 

· Flexible allocation
Un subframes can be flexibly assigned either with 8 or 10ms period. Different ratios of Uu and Un subframes are possible. 

· Maximum resource efficiency 
Both allocations, with 8 or 10ms period, result in the same maximum resource efficiency, i.e., all subframes can be used.

· Minimum impact on HARQ operation
One modification is required for the Un UL HARQ. Some Uu UL HARQ processes lack a synchronous re-transmission opportunity, so they need to be suspended. DL Un HARQ and DL Uu HARQ are not affected. Both allocations, with 8 or 10ms period, have the same number of potentially suspended Uu UL HARQ processes. 

· Reuse of Rel. 8 format and timing
Rel.8 PDCCH and PUCCH message formats and timing can be reused. Especially the reuse of Rel.8 timing leads to efficient eNB schedulers, which can schedule UEs and RNs in the same timelines.

· No need to standardize R-PHICH
Since there will be no explicit ACK/NACK feedback for UL transmission a (R-)PHICH does not need to be standardized. 
For more details see [R1-100058].

	[ZTE] Variable timing for ACK/NACK feedback upon reception of UL packet should be supported.

	[CATT]: The HARQ timeline shall be dependent on the DL/UL backhaul subframe allocation. We think it shall be decided first whether explicit configuration of UL backhaul subframes is supported or not, before the detailed discussion on backhaul HARQ timeline.

	NNSN:

TDD: explicit Uplink backhaul subframe configuration for some TDD configurations at least, similar to the release 8 TDD configurations. 

FDD: implicit Uplink backhaul subframe configuration based on fixed timing similar to Release 8 could be enough for FDD unless compelling use cases for asymmetric allocation are found.  

	[Panasonic]We propose variable timing is supported.

We propose to use R-PHICH/R-PDCCH timing on the next available DL backhaul subframe after R-PUSCH transmission. R-PUSCH transmission is next available uplink backhaul subframe at least 4ms after from R-PDCCH in FDD. The uplink backhaul and access subframe are semi-static configuration. The protocol itself is same from release 8 UL HARQ.

For more details see [R1-100385]. Also note that we support operation without R-PHICH [R1-100384]

	[HTC]variable timing should be supported

	[HUAWEI] A fixed timing similar to Rel. 8 is preferred.

	QC: Asynchronous UL HARQ should be supported in relay backhaul. 

Our preference is to allow explicit UL/DL backhaul configuration based on 40 ms periodicity and asymmetric UL/DL subframe configurations are permitted. Under the flexible UL backhaul subframe configuration and the simple and determinsitic minimum 4ms delay rule, synchronous HARQ operation in UL may impose some limitations on UL scheudling. In order to flexibly adapt to the access/backhaul partitioning and relax limitations on UL scheduling, asynchrouns UL-HARQ should be suported. More detals are given in R1-100695.

	[ALU/ASB] We support Rel-8 UL HARQ as the baseline with minimal of 8 ms.  The UL HARQ retransmission will take place at the next available configured UL subframe >= 8 ms.  

	[Potevio]We suggest variable timing is supported.

	[Samsung] The HARQ situation in backhaul link is similar to that in LTE TDD. Depending on the location of DL/UL backhaul subframes, the ACK/NACK response and retransmission timing can change. As done in LTE TDD, the reaction (ACK/NACK response, retransmission) can occur in the 1st backhaul subframe coming 4 ms after the corresponding previous event. For example, the retransmission can occur in the first UL backhaul subframe coming 4 ms after a DL subframe containing ACK/NACK response (whether it is implicit or explicit). 

If the design for UL synchronous HARQ timeline could lead to many other issues and impose limitations, asynchronous HARQ can be considered as an alternative. 

	Mot >> The UL backhaul subframes are assigned implicitly, i.e. like Rel-8, each semi-statically configured DL subframe n correspondingly implies a semi-static UL backhaul subframe n+4. The eNB dynamically schedules the relay uplink on the UL backhaul subframe n+4 via an RPDCCH sent on DL subframe n. 

	[CMCC] agree with CATT’s view, we should first agree whether the semi-statically assigned subframe is supported.

	[Texas Instruments] The UL backhaul subframes should be implicitly assigned. For a configured DL backhaul subframe n, the UL bakhaul subframe is n+4.

	


Summary
It was proposed to discuss first whether explicit configuration of UL backhaul subframes is supported or not, before the detailed discussion on backhaul HARQ timeline. Divergent views on the synchronous / asynchronous operation have been expressed.
Rapporteur proposes following:

- For both FDD and TDD, the UL backhaul subframe is known to relay semi-statically by explict or implicit manner. To discuss further whether it is implicitly known from the DL backhaul subframe configuration, or explicitly configured semi-statically.
1.3 Type 1 definition and related topics
A. Type 1 definition

Which one is your preference on alternatives on the type 1 definition in R1-094518? (Related documents: R1-094551, R1-095089, R1-091098, R1-091110, R1-091112)

Discussion/Company comments:
	Vodafone: our view is that type 1 should be as the current defined in the TR which is referred as case 1 in R1-094518. 

Vodafone: According to type 1 definition, it is to address the deployment scenario where only one LTE carrier is available for DeNB access, backhauling and Relay access.

	Ericsson: Our preference is the consensus of the joint TP [R1-100057]. 

	[CATT] Given the approved relay WID, out-band relays shall be supported in Rel-10. Our preference is that out-band relay shall incur minimum specification impact.

	NNSN: We support the definition given in R1-100057.

	[Panasonic] We support the proposed change in R1-100057. Type 1 is when access link and backhaul link are same carrier frequency and type 1a is when access link and backhaul link are different carrier frequency

	[HTC] Alternative 4 or 6

	[HUAWEI] N/A. Offline discussions ongoing.

	QC: Type I relay includes both in-band and out-band cases.

Our understanding is that the current definitions of Type I relay includes both in-band and out-band cases. There are clearly some differences between the in-band and out-band cases (ie the need of R-PDCCH) but there are numerous similarities (e.g. the fact that the relay transmits its own synch signals etc). As a result, we believe there is no need to define a separate type of relay for the out-of-band case. 

	[ALU/ASB] We support the proposed change in R1-100057. Type 1 is defined for inband relay and type 1a is defined for outband

	[Potevio] Alternative 1 in R1-094518 is supported. 

The proposed change in R1-100057 is supported. A “Type 1” RN is an inband relay. A “Type 1a RN” is an outband relay.

	[Samsung] Our preference is Alternative 1 or 5. We prefer to remove the “inband” limitation from the Type I relay definition in the current TR 36.814. The characteristics of Type I relay given in the TR apply to both inband and outband relays. With removing the notion of “inband”, the understanding of RAN1 and RAN2/3 WGs about Type I relay will be more aligned. 

	Mot>> Our preference is the joint proposal in R1-100057

	[CMCC] From R1-094518, we can see all different understanding originated from the band/frequency used by the eNB in which multiple band/frequency can be assigned, however, since a cell is defined by the carrier (only one carrier) where the eNB transmits CRS and control signal (BCH, synch, etc.), and the donor cell is a term on top of RN, from this point of view, we see no reason to revise the description of inband, if needed, we can revise the description of inband as

inband, in which case RN-to-UE link share the same band/frequency with donor cell’s. Rel-8 UEs should be able to connect to the donor cell in this case.
On top of which, we can revise the description of outband relay, such as 

outband, in which case the RN-to-UE link operate in a different band/frequency from donor cell’s. Rel-8 UEs should be able to connect to the donor cell in this case
Then it seems that all the different understanding can be smoothed and the starting point of current TP can be captured and maintained. 

	[Texas Instruments] Our views on this are expressed in the WF document R1-100057.

	[ETRI] We support the definition given in R1-100057.

	


Summary:
Rapporteur proposes following:

- to check whether R1-100057 is agreeable.

Update of R1-100057 is available as R1-100081.

B. Conditions to use the design described in section 9.1

In which condition/circumstance, the design described in section 9.1(R-PDCCH etc) can be used? Only in the case where eNB-RN and RN-UE link are same frequency?

Discussion/Company comments:
	Ericsson: The R-PDCCH is strictly required only when the relay cannot receive and transmit simultaneously and when tight subframe alignment between RN and eNB is required. This is case, e.g., for inband relays doing joint transmission CoMP or MBSFN with eNBs. For more details see [R1-100059].



	[CATT]: New R-PDCCH design in section 9.1 can be applicable for any in-band half duplex relays, with or without tight synchronization to the donor eNB.


	NNSN: R-PDCCH is the preferred option for inband backhaul. It can be used also for outband backhaul, but using the “UE-counterparts” (Rel-8 or LTE-A PDCCH) would be another option that could be considered in this case.

	[Panasonic] The design in section 9.1 is used when NB-RN and RN-UE does not have sufficient isolation by frequency, space and/or other means. 

	[HTC] Only in the case where eNB-RN and RN-UE link operates on the same frequency carrier/band

	[HUAWEI] N/A. Offline discussions ongoing.

	QC: Use of R-PDCCH is necessary in any case where the relay node is unable to receive and transmit simultaneously on the access and backhaul link DL.

Our understanding is that the use of R-PDCCH is necessary in any case where the relay node is unable to receive and transmit simultaneously on the access and backhaul link DL. In other words, a half-duplex relay uses the R-PDCCH whereas a full-duplex relay may use the existing PDCCH.

Note that full-duplex relays may be implemented even when eNB-RN and RN-UE links are in the same frequency; of course this will have (potentially significant) impact on the cost. Similarly, half duplex relays may be needed even when different frequencies are used for the backhaul and access links. For example, this is true when the separation between these frequencies is not large enough to enable sufficient isolation between transmit and receive chains. 



	[ALU/ASB] The design in section 9.1 is used for inband relaying. 

	[Potevio] We propose that the design in section 9.1 is used when either eNB-RN and RN-UE link are in the same frequency or eNB-RN and RN-UE link are in different frequency without sufficient isolation by frequency, space etc . 

	[Samsung] R-PDCCH based design will be useful in cases that RN cannot receive and transmit simultaneously in respective eNB-to-RN and RN-to-UE links (half-duplex relay). However, in case of full duplex relay which can support the simultaneous transmission and reception on the same carrier frequency, we are open to the possibility that Rel-8 PDCCH is used and depending on high layer protocol architecture for supporting relay in LTE-A, a relay supporting full duplex relaying can be seen as a normal UE and operate as such.



	Mot>> RPDCCH can be used in cases where the usage of Rel-8 PDCCH is not deemed efficient (e.g. same frequency with time-offset) or not possible (e.g. if the relay cannot transmit and receive simultaneously and with subframe alignment between RN and eNB.)

	[CMCC] To keep outband Relay minimum impact on Spec, only inband Relay prefer using the R-PDCCH.

	[Texas Instruments] The R-PDCCH shall be used for inband relays, at least where spatial isolation cannot be used to separate Un and Uu links.

	[ETRI] The design given in section 9.1 is used at least for the inband relay. that is defined in R1-100057.

	


Summary:
Rapporteur proposes following:

- The design in section 9.1 is used at least when eNB-RN and RN-UE does not have sufficient isolation by frequency, space and/or other means.
- To check the view on R1-100059 from Ericsson, R1-100139 from Samsung and R1-100031 from CATT.
C. Rel-8 PDCCH usage
Is the usage of Rel-8 PDCCH as the backhaul control supported? If it is used, in which condition/circumstance these are used? (For example, eNB-RN and RN-UE link are same frequency, eNB-RN and RN-UE link are different frequency, time offset proposal for the same frequency?) 

Discussion/Company comments:
	Ericsson: The use of eNB-UE (Rel.8, Rel.9 and Rel.10) control signalling structures (PDCCH, PCFICH, PHICH) is the obvious choice for relays that can simultaneously transmit and receive on the Uu and Un link respectively. This is the case for outband relays as well as for inband relays with sufficiently isolated Uu and Un links. For inband relays without sufficient isolation the PDCCH requires a certain time offset between eNB and RN subframe boundaries. For more details see [R1-100059].


	[CATT]: Rel-8 PDCCH can be used for backhaul control transmission in the following scenarios:

· Initial RN configuration

· Out-band relay
· Sufficient isolation between backhaul and access link
Reusing Rel-8 PDCCH by a timing offset between eNB and RN incurs several drawbacks, as discussed in our contribution R1-100031. Hence, the support of timing offset between eNB and RN needs further discussion.



	NNSN: This is related/complementary to B above, therefore the same conclusion applies: R-PDCCH is the preferred option for inband backhaul. It can be used also for outband backhaul, but using the “UE-counterparts” (Rel-8 or LTE-A PDCCH) would be another option that could be considered in this case.



	[Panasonic] Rel-8 PDCCH as the backhaul control is supported for the outband relay. 

We don't prefer to use Rel-8 PDCCH for inband for the following reasons.

- The number of available OFDM symbols for R-PDSCH is smallest.

- DM-RS usage requires new design

When RN behaves like a UE for the initial set-up, RN is always based on Rel-8 PDCCH.



	[HTC] Rel-8 PDCCH as the backhaul control can be used if eNB-RN and RN-UE link operates on different frequency carriers/bands


	[HUAWEI] N/A. Offline discussions ongoing.



	QC: Half-duplex relay uses the R-PDCCH, whereas a full-duplex relay may use the existing PDCCH.

This was answered as part of the previous question. To reiterate, a half-duplex relay uses the R-PDCCH whereas a full-duplex relay may use the existing PDCCH.


	[ALU/ASB] Rel-8 PDCCH is used for outband relaying.



	[Samsung] As answered in the previous question “2.3.B”, we are open to the possibility to use Rel-8 PDCCH for the backhaul control signaling, especially for relays supporting full duplex relaying. Following two relaying operations can be considered as potential (not decided yet) cases to use Rel-8 PDCCH (please refer to R1-100139 for more details):

· Outband relaying

· Non-overlapping frequency resources for Un (eNB-RN) and Uu (RN-UE) links are used, e, g., different carrier frequencies in respective Un and Uu downlinks 

· In-band full duplex relaying

· The relay transmitter and receiver antennas are sufficiently isolated and interference cancellation is applied for the fed-back interference signal from the relay transmitter



	Mot>> Rel-8 PDCCH can be used for out-of-band relays, or even for inband relays if they are considered efficient e.g. with shortened PDSCH for the case of same frequency with time-offset.


	[CMCC] Out band Relay or when backhaul link is strictly is from relay link. See no reason and obvious merit to adopt time offset proposal, especially in TDD system.

	[Texas Instruments] Rel-8 PDCCH should be the baseline for outband relays. We are not convinced that it can work efficiently for inband relays even if there is a time offset between Un and Uu subframe timing. It may be possible for the PDCCH to be used for inband relays specifically for the case where sufficient spatial isolation between the Un and Uu links can be implemented.

	[ETRI] Rel-8 PDCCH can be used for the outband relay.

	

	


Summary:
Rapporteur proposes following:

- Release 8 PDCCH usage is supported at least when eNB-RN and RN-UE have sufficient isolation by frequency, space and/or other means.
- To check the view on R1-100059 from Ericsson, R1-100139 from Samsung and R1-100031 from CATT.
