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Introduction
[bookmark: _Ref178064866]In RAN1 there are several agreements related to what can be viewed as a “general framework for forward compatibility”. There is a RAN1 agreement dating back to RAN1#87 stating that “at least some reserved resources are indicated by using at least RRC signaling”. In several RAN1 meeting since then this has been additional agreements related to this. Further details on how the configuration of reserved resources is defined were made at e.g. RAN1#90bis [1]:
	[bookmark: _GoBack]Agreements:
· On the RB-symbol level, UE can be configured with one or multiple DL resource set(s), each resource set configuration includes a first bitmap of RB granularity and a second bitmap of OFDM symbols within a slot for which the first bitmap applies (i.e. the intersection of two bitmaps). 
· These resource set(s) can be identified as resource sets(s) for which the PDSCH is or is not mapped based on the L1 signalling.
· FFS whether or not the presence of the information field to indicate the resource set is RRC configurable – conclude by Friday
· FFS whether a resource set is applicable in every slot or not (e.g., via a periodic configuration, etc.)
· Conclude by Friday whether or not there is RRC impact
· FFS the case of one DCI scheduling multi-slot transmission
· Note: covers future/backward compatible resource, parts of CORESETs, multiple CORESETs
· FFS L1 signaling is GC PDCCH or scheduling DCI
· CORESET(s) configured to a UE for monitoring can be included in resource set(s)
· If included, the entire COREST is assumed for rate matching when applicable
· These resource set(s) can be identified as resource sets(s) for which the PDSCH is or is not mapped based on the L1 signalling.
· FFS the configuration details of rate matching for semi-static case (w/o L1 signalling)

Agreements (email):
Working assumptions (email): 
· 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 (email):
· 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 (email):
· 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 contribution we discuss the impact that the definitions of reserved resources can have on the broadcasted system information.
Discussion
Reserved resources were not explicitly defined for LTE Rel-8, but the first LTE release did contain a broadcasted definition of MBSFN sub-frames that proved to be very useful in sub-sequent releases. Even though the actual MBMS service was introduced fist in LTE Rel-9 the first release of LTE, Rel-8, contained information to UEs about which sub-frames that were used for the service. For Rel-8 UEs an MBSFN sub-frame is a sub-frame which does not contain all reference signals and hence they cannot be used for downlink data reception. 
For sub-sequent releases the MBSFN sub-frames in LTE have been proven to be very valuable for many new features which shows the importance of defining “un-defined” or “reserved” resources in a standard.
[bookmark: _Toc496526043][bookmark: _Toc496527435][bookmark: _Toc498504863][bookmark: _Toc503357781]The MBSFN sub-frames introduced in LTE Rel-8 have provided a very valuable forward compatibility framework for features in sub-sequent LTE releases.
NR is based on “ultra-lean design” with very few mandatary and always-on signals transmitted from the network. Instead it expected that, additional signals (TRS, CSI-RS, PRS, etc) will be dynamically configured using RRC signaling. Also, configuration of reserved resources, as agreed in RAN1, can be done by dedicated RRC configuration.
However, RRC signalling of reserved resources to every UE takes time and consumes resources. In case there is no possibility to broadcast that certain resources are reserved the cost of introducing new services in future releases can become prohibiting. For this reason, we propose that NR shall support optional broadcasting of the reserved resources that are currently being specified in RAN1
[bookmark: _Toc493248963][bookmark: _Toc493249919][bookmark: _Toc493250139][bookmark: _Toc493253418][bookmark: _Toc494355978][bookmark: _Toc494356087][bookmark: _Toc494390634][bookmark: _Toc496519526][bookmark: _Toc496524822][bookmark: _Toc496526047][bookmark: _Toc496527433][bookmark: _Toc498504829][bookmark: _Toc498504861][bookmark: _Toc503357784][bookmark: _Toc517169354][bookmark: _Toc517361518][bookmark: _Toc517361526][bookmark: _Toc517361557][bookmark: _Toc517361570][bookmark: _Toc498504830]NR support optional broadcasting of reserved resources (as defined in RAN1). 
The reserved resources definition could be provided either in NR-SIB1 (always broadcasted) or in another SIB (potentially available on-demand). Since the definition of reserved resources can be made using dedicated RRC signalling and the main motivation for also supporting a broadcasted distribution of this information is that it can reduce overhead, it is probably easier to add this configuration as an optional field in NR-SIB1 rather than providing it on-demand. We have no strong opinion on in which SIB this definition of reserved resources shall be placed. But for simplicity reasons it might be beneficial to avoid an on-demand procedure when UEs need to obtain this information. A decision on where this configuration shall be placed still need to be taken and we are leaning towards making this optional in NR-SIB1.
[bookmark: _Toc498504831][bookmark: _Toc498504862][bookmark: _Toc503357785][bookmark: _Toc517169355][bookmark: _Toc517361519][bookmark: _Toc517361527][bookmark: _Toc517361558][bookmark: _Toc517361571]A definition of reserved resources is specified as optional in NR-SIB1.
[bookmark: _Toc517361520][bookmark: _Toc517361528][bookmark: _Toc517361559][bookmark: _Toc517361572]The way in which MBSFN sub-frames are defined in LTE is used as a baseline when defining reserved resources in NR-SIB1.
[bookmark: _Toc517361521][bookmark: _Toc517361529][bookmark: _Toc517361560][bookmark: _Toc517361573]The maximum number of reserved resource sets defined in NR-SIB1 is 8 (i.e. same as the “maximum number of MBSFN frame allocations with different offset” in LTE)
A corresponding Text Proposal is included in section 3. It is proposed to add it to TS 38.331.
[bookmark: _Toc517361574][bookmark: _Toc517361561][bookmark: _Toc517361530][bookmark: _Toc517361522]Include the draft CR in [2] into the rapporteur CR to TS 38.331.
Conclusion
In section 2 we made the following observations:
Observation 1	The MBSFN sub-frames introduced in LTE Rel-8 have provided a very valuable forward compatibility framework for features in sub-sequent LTE releases.

Based on the discussion above we propose the following:
Proposal 1	NR support optional broadcasting of reserved resources (as defined in RAN1).
Proposal 2	A definition of reserved resources is specified as optional in NR-SIB1.
Proposal 3	The way in which MBSFN sub-frames are defined in LTE is used as a baseline when defining reserved resources in NR-SIB1.
Proposal 4	The maximum number of reserved resource sets defined in NR-SIB1 is 8 (i.e. same as the “maximum number of MBSFN frame allocations with different offset” in LTE)
Proposal 5	Include the draft CR in [2] into the rapporteur CR to TS 38.331.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref498505319]Draft Report of 3GPP TSG RAN WG1 #90bis v0.1.0 (Prague, Czech Rep, 9th – 13th October 2017).
[bookmark: _Ref517205817][bookmark: _Ref517361481]R2-1809730, draft CR 38.331, CR on defining reserved resources in NR-SIB1, Ericsson, 3GPP RAN WG2 AH 1807, Montreal, Canada, 2-6 July 2018.
	2/2	
