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1. Introduction

In 3GPP RAN1 Session #78bis, there is discussion on draft CR for resource allocation and precoding granularity in R1-144490 and draft reply LS in R1-144498 corresponding to RAN3 LS (R1-144443/R3-142566) but no consensus on both.  Email discussion is initiated to converge companies’ views on related issues after 3GPP RAN1 Session #78bis.  In this document, email discussion [78bis-09] is summarized.


2. Status summary of email discussion
Three issues are discussed in this email discussion and the latest status is summarized as follows.

1. Whether to revert previous agreement on network assisted signaling of resource allocation and precoding granularity in RAN1#78 meeting
· Conclusion: No consensus to revert previous agreement
2. Whether to agree on draft reply LS to RAN3 in R1-144498

· Conclusion: No consensus for the following 3 proposals with differences marked by yellow color.
· Text proposal #1: 

“RAN1 thanks RAN3 for the Reply LS and the CR for Release 12 NAICS.  There is no consensus in RAN1 on whether the resource allocation and precoding granularity would change frequently, and whether to remove the resourceallocationgranularity IE.  There is also no consensus to revert previous RAN1 agreement on higher-layer signalling of resource allocation and precoding granularity.
To clarify the applicability of R12 NAICS higher-layer signalling to TM10, it’s RAN1’s understanding that the signalled parameters except transmissionModeList-r12 are not applicable to spatial multiplexing using up to 8 transmission layers in TM10.”
· Supported by MediaTek, Nvidia, Samsung, LGE, Intel, Qualcomm, NTT DoCoMo
· Text proposal #2:
“RAN1 thanks RAN3 for the Reply LS and the CR for Release 12 NAICS.  There is no consensus in RAN1 on whether the resource allocation and precoding granularity would change frequently, and whether the resourceallocationgranularity IE needs to be signaled.
According to the NAICS WID [1], the NAICS UE is expected to ensure no performance loss compared to LMMSE-IRC receivers in all interference PDSCH scenarios including different transmission modes than that of desired PDSCH, per PRB or PRB-pair based resource allocation for interference PDSCH,  and/or lack of higher-layer signalling.
To clarify the applicability of R12 NAICS higher-layer signalling to TM10, it’s RAN1’s understanding that the signalled parameters except transmissionModeList-r12 are not applicable to spatial multiplexing using up to 8 transmission layers in TM10.”
· Supported by Nokia Networks, Ericsson, CATT, Nokia Corporation, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
· Text proposal #3:

“RAN1 thanks RAN3 for the Reply LS and the CR for Release 12 NAICS.  There is no consensus in RAN1 on whether the resource allocation and precoding granularity would change frequently, and whether the resourceallocationgranularity IE needs to be signaled or removed. RAN1 confirm that the value “1” would always work.
To clarify the applicability of R12 NAICS higher-layer signalling to TM10, it’s RAN1’s understanding that the signalled parameters except transmissionModeList-r12 are not applicable to spatial multiplexing using up to 8 transmission layers in TM10.”

· Supported by Huawei, HiSilicon, MediaTek
3. Whether to agree on draft CR for resource allocation and precoding granularity in R1-144490

· Conclusion: No consensus

· Text proposal A:

“A UE may assume, for any PDSCH transmission scheduled by a cell with physical cell identity given by higher layer parameter physCellId-r12 in NAICS-AssistanceInfo-r12 and the PDSCH transmission mode belonging to transmissionModeList-r12 associated with physCellId-r12 the cell except spatial multiplexing using up to 8 transmission layers in transmission mode 10, that the resource allocation granularity and precoding granularity in terms of PRB pairs in the frequency domain are both given by N, where N is given by the higher layer parameter resAllocGranularity-r12 associated with physCellId-r12 the cell. The first set of N consecutive PRB pairs of the resource allocation starts from the lowest frequency of the system bandwidth and the UE may assume the same precoding applies to all PRB pairs within a set.”
· Supported by MediaTek, Nvidia, Intel, Samsung, LGE
· Conditionally supported by Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATT (if RAN4 testing is done to ensure no performance loss compared to MMSE-IRC when mismatch signaling happens)

· Opposed by Ericsson, Nokia Networks, Nokia Corporation


3. Summary of technical comments

Technical comments on higher-layer signaling of resource allocation and precoding granularity (RAP granularity signaling) from companies are summarized as follows.
· Supporting technical comments:
· The benefits to have RAP granularity signaling is already captured in RAN4 LS to RAN1, stating “RAN4 found benefit in complexity and performance if a larger interferer parameters granularity in frequency (resource allocation and precoding granularity) can be signaled to UE without any impact on scheduling in the network.”
· Power saving: Though there is no quantified results of saving power coming from this parameters, UE can fulfills one blind detection for N PRB pairs and it would require 1/N complexity or power of blind detections compared to the case with RAP granularity of 1 PRB pair if RAP granularity is N PRB pairs.
· Though RAP granularity signaling may change dynamically, it is also true that it can change not dynamically, depending on scenario and traffic load; e.g., small cell scenario with few UE or low traffic load cases. This parameter is useful in these cases and the network can set RAP granularity as 1 PRB pair if it expects RAP granularity changes dynamically.
· Even at high load, the scheduling with 1 PRB granularity should not be needed often as control channel capacity limitations will anyway restrict the number of UEs scheduled within a single subframe, and typically the eNB would anyway schedule using RBG granularity with RA type 0.
· Regarding reconfiguration issue, this issue is not specific to RAP granularity parameter and an eNB has means to deal with it, for example by taking a conservative assumption about the time it takes for the X2 signaling plus for the neighboring eNB to reconfigure the UE to use the new value, and scheduling based on max (old value, new value) until then. Furthermore since reconfiguring the parameter happens rarely, this should anyway not be a big problem.
· Regarding how a UE distinguishes TM9 and TM10 when both TMs and RAP granularity > 1 PRB pair are configured, UE still can apply the configured NAICS parameters for TM9 interference cancellation if the network does transmit TM9 based on the configuration. If the network transmits TM10 based on the configuration as well, there is no spec constraint to forbid a UE to cancel it. If the network transmits TM10 using 1 PRB pair, there is small likelihood for a UE to detect the transmission using granularity > 1PRB pair. How small is the likelihood and whether it will impact NAICS performance gain could be studied in RAN4.
· Given that 1 RB can be used to address the issue raised by some companies, the only possible concern from those companies is the 2 bit overhead in RRC-layer signaling if more than > 1 RB case is rarely used. This seems to be not a good reason to block the completion of the work item.
· Opposing technical comments:
· RAP granularity should change slowly, if the reason to change it is based on scheduling efficiency and conserves signaling overhead.  Also, it can be difficult to change the granularity at all if UEs do not have per subframe autonomous MMSE-IRC fall back.  These difficulties to change the granularity reduce its benefit.
· There is no quantified results to determine the benefit (in terms of performance or power saving) of a larger granularity parameter than 1.
· It is not safe for the UE to assume that more than 1 PRB pair is used for TM9 on cells also transmitting TM10.
· RAP granularity parameter is closely related to the traffic and can change dynamically.  This distinguishes it from the other NAICS assistance parameters, which may change rather more slowly.   Furthermore, RAN3 have highlighted that NAICS assistance is subject to backhaul delay, and so up to date values of a dynamic granularity parameter may not always be available.  Since the granularity parameter may not be up to date, then RAN4 tests may be needed to ensure the UE does not perform worse than MMSE if the granularity is incorrect.
· The need for RAP granularity signaling might have been needed in the context of TM10 (and only if QCL would not have been signaled), which is not supported in Release 12.
· The network vendor concern is that if a higher resource granularity (> 1 PRB) is signaled, it will reduces eNB scheduling flexibility since changing it incurs delay and possibly degradation to the NAICS UE.  One way to ease network concern is that we also ask RAN4 to have a test where the resource granularity changes and the UE would be able to either fallback to Rel-11 LMMSE operation or detect such changes and fallback to 1 PRB granularity (but with NAICS operational).
· The previous agreement on RAP granularity signaling does not state that signaling happens jointly, hence one can signal RA and precoding granularity separately. Two possibilities are shown as follows.
· Network is signaling that the resource allocation granularity and precoding granularity in terms of PRB pairs in frequency are both given by N
· Network is signaling that the resource allocation granularity in terms of PRB pairs in frequency is given by N and precoding granularity in terms of PRB pairs in frequency is given by M


4. Proposals for way forward

Proposal #1: Adopt merged text based on text proposal #1 and #3 shown as follows or in R1-144847 for Reply LS to RAN3.

“RAN1 thanks RAN3 for the Reply LS and the CR for Release 12 NAICS.  There is no consensus in RAN1 on whether the resource allocation and precoding granularity would change frequently, and whether the resourceallocationgranularity IE needs to be signaled over X2 or can be removed.  There is also no consensus to revert previous RAN1 agreement on RRC-layer signalling of resource allocation and precoding granularity.  RAN1 confirms that the value “1” would always work.
To clarify the applicability of R12 NAICS higher-layer signalling to TM10, it’s RAN1’s understanding that the signalled parameters except transmissionModeList-r12 are not applicable to spatial multiplexing using up to 8 transmission layers in TM10.”
Proposal #2: Adopt the text proposal A with minor revisions shown as follows to capture previous RAN1 agreement on higher-layer signaling of resource allocation and precoding granularity in TS36.213.

“A UE may assume, for any PDSCH transmission scheduled by a cell with physical cell identity given in NAICS-AssistanceInfo-r12 and the PDSCH transmission mode belonging to transmissionModeList-r12 associated with the cell except spatial multiplexing using up to 8 layer transmission schemelayers in transmission mode 10, that the resource allocation granularity and precoding granularity in terms of PRB pairs in the frequency domain are both given by N, where N is given by the higher layer parameter resAllocGranularity-r12 associated with the cell. The first set of N consecutive PRB pairs of the resource allocation starts from the lowest frequency of the system bandwidth and the UE may assume the same precoding applies to all PRB pairs within a set.”
