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1 Introduction
Following RAN1 #90bis, the following was agreed by email discussion:
	Agreements:

Working assumptions: 

· For NR_PDSCH

· On the RB-symbol level, NR supports at least UE specific RRC configuration of at least the following parameters for a rate-matching resource set(s)
· A UE can be RRC configured with one or multiple pairs of bitmap-1 and bitmap-2, each pair determining a time-frequency resource set, i.e. kronecker(transpose(bitmap-1), bitmap-2)  

· a bitmap-1 of at least RB granularity (up to 275 bits, one bit corresponding to one RB)

· FFS whether other granularities, e.g. 2,4, 6, 8,16 RBs, maximum number of RBs, are also supported

· a bitmap-2 of 14 symbols (i.e. 1 slot) in time for which the first bitmap applies (one bit per symbol) 
· FFS: support of bitmap-2 of size 28 a 56 symbols

· FFS configuration of bitmap-1 and bitmap-2 pairs or other method by RMSI/OSI

Agreements:

· For NR_PDSCH

· On the RB-symbol level, for a rate-matching resource set(s),  NR supports  at least UE specific RRC configuration of bitmap-3 in addition to  bitmap-1 and bitmap-2 pair

· A UE can be RRC configured with one bitmap-3 per each pair of bitmap-1 and bitmap-2 

· each bit in bitmap-3 corresponds to a unit equal to a duration of the bitmap-2, and indicates whether the pair is present in the unit or not 

· bitmap-3 is composed of {1, 5, 10, 20 or 40 units} but is at most of duration [down-select between 20 or 40 ms] 

· The lengh of bitmap-3  for different bitmap-1 and bitmap-2 pairs can be different.

· When bitmap-3 length is 1, bitmap-3 is not explicitly configured.

· the rate-matching configuration repeats in time with periodicity equal to duration of bitmap-3

· a UE rate-matches around union of resources (i.e resrouce sets) where, each resource is expressed by a set of bitmap-1, bitmap-2 and bitmap-3. 

· FFS: whether the bitmap-3 is configured or not when the pair of bitmap-1 and bitmap-2 is associated with L1 signalling.

· Note: the bitmap-3 can be configured at least for the pair of bitmap-1 and bitmap-2 is not associated with L1 signalling.

· FFS configuration of bitmap-3 or other method by RMSI/OSI
Agreements:
· For NR_PDSCH

· On the RB-symbol-level, the pair(s) of bitmap-1 and bitmap-2 is/are configured: 

· UE can be configured with resource set(s) 

· Alt1: either only per cell or only per BWP

· Alt2: no restriction 
· using common PRB indexing when configured per serving cell 

· the resource set is configured with a given numerology. FFS on conversion of the given numerology to numerology of the active BWP. 

· using UE-specific PRB indexing when configured per BWP 

· the resource set is configured in numerology of a BWP. 



In this document, we present our views on some of the remaining open issues to conclude the NR BWP design by December 2015. The discussion follows the list of open issues that has been distributed by the resource set feature lead prior to RAN1 #91.
2 Remaining details on rate matching aspects for NR DL and UL
One of the remaining open issues in regard to resource sets is whether the time-domain pattern(s) configuration in bitmap-3 only applies to bitmap-1 and bitmap-2 pairs(s) not associated with L1 signalling or also to bitmap-1 and bitmap-2 pairs(s) associated with L1 signalling. Except for the case where a single DCI schedules multiple slots, no such time-domain pattern configuration is needed for bitmap-1 and bitmap-2 pairs(s) associated with L1 signalling. That is because L1 signaling already allows for slot specific control for resource set configurations. For the multi-slot case, our preference would be to specify bitmap-2 configurations of size 28 and 56 symbols in order to indicate the rate matching pattern across multiple slots.
Proposal 1: Time-domain pattern(s) configurations in bitmap-3 only apply to bitmap-1 and bitmap-2 pairs(s) not associated with L1 signalling
It has already been agreed to support bitmap-1 configurations of at least RB granularity, i.e., up to 275 bits where one bit corresponds to one RB. Since this already provides the highest degree of configurability, support of additional granularities merely becomes an optimization of the signaling overhead. In our view, such optimizations are not needed or at least should be left to RAN2. 

It is currently FFS whether a UE can be configured with one or multiple pairs of bitmap-1 and bitmap-2 by means other than dedicated RRC signaling, e.g., in the RMSI or broadcast OSI. We think cell-specific configuration of resource sets could be beneficial at least for deployments below 6GHz where LTE and NR coexist in overlapping spectrum. For example, bitmap-1 could be used to reserve resources for eMTC and NB-IoT cells whereas bitmap-2 could reserve resources carrying LTE CRS. The latter is particularly important for LTE-NR coexistence in overlapping spectrum where NR uses 30kHz subcarrier spacing and rate matching of NR PDSCH around LTE CRS is not supported. 
Proposal 2:  NR supports cell-specific configuration of bitmap-1 and bitmap-2 pairs by RMSI/OSI
Lastly, L1 signaling details were not discussed as part of the email discussion. Two main directions have been discussed:
· Alt.1: A bitmap is included in the DCI whereby each bit corresponds to one bitmap-1 and bitmap-2 pair

· Alt.2: A bitmap is included in the DCI whereby each codepoint corresponds to one bitmap-1 and bitmap-2 pair

While we don’t have a strong preference, Alt.2 generally has a lower signaling overhead. For example, for four bitmap-1 and bitmap-2 pairs, Alt.1 requires four bits in the DCI whereas Alt.2 only requires two bits in the DCI. 

3 ZP-CSI-RS configuration for CSI measurement
Due to the low density of the CSI-RS design, CSI-RS based channel estimation quality might not be guaranteed when strong interference is present. As a result, LTE adopted ZP-CSI-RS to enable the possibility of reducing interference on CSI-RS REs from neighbour cell. 

NR adopts a similar design on NZP-CSI-RS as LTE, furthermore, NR introduced NZP CSI-RS based interference measurement where UE shall assume each port of q configured NZP CSI-RS represents one interference layer. It provides very accurate interference estimation but is also sensitive to other interference. E.g. when a UE is estimating the interference from cell 1, the PDSCH transmissions in cell 2 might create interference which may cause wrong estimation of the interference. Similar to NZP-CSI-RS based signal estimation, ZP-CSI-RS can be used to mute the corresponding REs from PDSCH transmissions in cell 2. In short, ZP-CSI-RS is needed to protect the NZP-CSI reception for both signal and interference estimation. 

Observation: ZP-CSI-RS is needed to protect the NZP-CSI reception for both signal and interference estimation
Considering the signal and interference estimation protection, ZP-CSI-RS should at least cover two NZP-CSI-RS already. When there are multiple interference sources, more NZP-CSI-RS must be protected by the ZP-CSI-RS for the PDSCH transmission. Therefore, the configuration of ZP-CSI-RS should be flexible to support covering multiple NZP-CSI-RS. A bitmap indicating some NZP-CSI-RS resources using 4 port configuration has been introduced in LTE and similar design can be used for NR. However, NZP-CSI-RS in NR has a large number of potential positions (in LTE only 40REs can be used for CSI-RS in each PRB and slot). Using only one bitmap to indicate all potential positions will need a long bitmap. Therefore, we propose to utilize a 2D bitmap with a Kronecker product: one dimension could be a group of REs in a certain symbol and another dimension indicates which symbol(s). 

Proposal 3: ZP-CSI-RS configuration must be able to cover multiple ZP-CSI-RS configurations with different number of ports. 

Proposal 4: A 2D bitmaps should be introduced to indicate the ZP-CSI-RS resource in RE and symbol dimension. Level-1 bitmap indicates which subcarriers while Level-2 bitmap indicates which symbols. The final ZP-CSI-RS is a Kronecker product of the two bitmaps. 
4 Conclusion

In this document, we presented our views on some of the remaining open issues to conclude the NR BWP design by December 2015. The discussion followed the list of open issues that has been distributed by the resource set feature lead prior to RAN1 #91. The following is proposed: 
Proposal 1: Time-domain pattern(s) configurations in bitmap-3 only apply to bitmap-1 and bitmap-2 pairs(s) not associated with L1 signalling
Proposal 2:  NR supports cell-specific configuration of bitmap-1 and bitmap-2 pairs by RMSI/OSI

Proposal 3: ZP-CSI-RS configuration must be able to cover multiple ZP-CSI-RS configurations with different number of ports. 

Proposal 4: A 2D bitmaps should be introduced to indicate the ZP-CSI-RS resource in RE and symbol dimension. Level-1 bitmap indicates which subcarriers while Level-2 bitmap indicates which symbols. The final ZP-CSI-RS is a Kronecker product of the two bitmaps. 

