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1	Introduction
This document is for the purposes of NR-U maintenance under the wideband operation agenda item.
[bookmark: _Ref178064866]2	UL Carrier Without Intra-Cell Guard Bands
In the prior meeting, the following agreement was reached on configuration of an UL carrier without intra-cell guardbands.
Agreement:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· The UL carrier can be configured with [image: ]non-overlapping RB set(s)
· For each RB set except for RB set 0, the starting CRB index is given by startCRB-r16
· For RB set 0, the starting CRB index is given by [image: ]
· The UE expects nrofCRBs-r16 set to 0 for all GBs between two adjacent RB sets within the UL carrier.
· The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.
· For 30 kHz SCS, the number of RBs within any RB set is between 50 and 55, and for 15 kHz SCS, the number of RBs within any RB set is between 100 and 110
· Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP (from RAN1#99 agreement)
· Note: It’s up to gNB’s configuration to fulfill RAN4 requirement with  e.g., on maximum transmission bandwidth configuration, spectral emission mask, and so on.
· Note: In order to reuse existing PUCCH/PUSCH resource allocation mechanisms, this proposal applies to all supported carrier bandwidths except 10 MHz
· FFS: Whether BWP can be configured to be partially overlapping with a RB set

Two remaining open issues are (1) signalling of “no guard bands” for a 20 MHz carrier (single RB set), and (2) the FFS about whether a BWP can be configured to be partially overlapping with an RB set.
2.1	Indication of “No Guard Bands” for 20 MHz Carriers
The above agreement says that the UE can be configured with a single UL RB set () with index 0 which is needed for 20 MHz carriers to be able to reuse the PUCCH/PUSCH resource allocation mechanisms in the current spec. For this case, there are no guard bands that separate RB sets since there is only 1 RB set to start with. Since there are no guard bands, the parameters startCRB-r16 and nrofCRBs-r16 which are mandatory present in the intraCellGuardBandUL-r16 parameter are undefined. Hence, at present, the signalling of no guard bands for a 20 MHz carrier (single RB set) does not work.
intraCellGuardBandUL-r16            IntraCellGuardBand-r16      	             OPTIONAL, -- Need M

IntraCellGuardBand-r16 ::=          SEQUENCE (SIZE (1..ffsValue)) OF GuardBand-r16

GuardBand-r16       ::=   SEQUENCE {
     startCRB-r16             INTEGER (0..ffsValue),
     nrofCRBs-r16             INTEGER (1..ffsValue)
}

[bookmark: _Toc40110627][bookmark: _Toc40118016][bookmark: _Toc40462444][bookmark: _Toc40462495]For an UL carrier configured with a 20 MHz carrier (single RB set), current signaling of “no guard bands” using nrofCRBs-r16 = 0 within intraCellGuardBandUL-r16 does not work. 
A simple solution to this issue is based on the observation that when the parameter intraCellGuardBandUL-r16 is not provided, the UE should assume the default configuration defined in 38.101-1 based on the carrier bandwidth () and the numerology () as agreed previously. The default configuration for a 20 MHz carrier is clearly “no guard bands.” When interlacing is configured, PUCCH/PUSCH resource allocation relies on the definition of the RB sets and RB set indices for all carrier bandwidths. Furthermore, the rule for RB set allocation for PUSCH scheduled by DCI 0_0 in a CSS  (38.214, Section 6.1.2.2.3) relies on the determining an “intersection” between a DL RB set and an UL RB set. Hence, to reuse these mechanisms, all that is needed is to clarify that when intraCellGuardBandUL-r16 or intraCellGuardBandDL-r16 is absent AND the default configuration within 38.101-1 is “no guard bands” based on the configured carrier bandwidth, then . Furthermore, when interlacing is configure in the UL, it is needed to define an RB set index. Both within the carrier and within a BWP, clearly the index should be s0 = s1 = 0.
We emphasize that for carriers with bandwidth greater than 20 MHz, the mechanism to indicate “no guard bands” is still to indicate nrofCRBs-r16 = 0 within as in the agreement above.
[bookmark: _Toc40462447]Clarify in 38.214 Section 7 that when the parameter intraCellGuardBandUL-r16 or intraCellGuardBandDL-r16 is absent and the default configuration in 38.101-1 indicates that there are no guard bands for the carrier (i.e., 20 MHz carrier), then the number of RB sets is 1. When interlacing is configured for the UL carrier, the BWP spans the whole carrier, and the RB set index is 0 both within the carrier and within the UL BWP should.
A text proposal implementing this proposal is as follows.
---------------------------------------------- Text Proposal (TP#1) for 38.214, Section 7 ----------------------------------------
*** Unchanged text omitted ***
7	UE procedures for transmitting and receiving on a carrier with intra-cell guard bands
For operation with shared spectrum channel access, when the UE is configured with any of intraCellGuardBandUL-r16 for UL carrier and intraCellGuardBandDL-r16 for DL carrier, the UE is provided with   intra-cell guard bands on a carrier, each defined by start CRB and size in number of CRBs,  and , provided by higher layer parameters startCRB-r16 and nrofCRBs-r16, respectively. The subscript x is set to DL and UL for the downlink and uplink, respectively. Where there is no risk of confusion, the subscript x can be dropped. The intra-cell guard bands separate RB sets, each defined by start and end CRB, and , respectively. UE determines , , and the remaining start and end CRBs as  and . The RB set s consists of  resource blocks where . When the UE is not configured with intraCellGuardBandUL-r16, the UE determines intra-cell guard band and corresponding RB set according to the [default intra-cell GB pattern from [8, TS 38.101-1] corresponding to  and carrier size ]. For  for , respectively, the UE determines only a single UL RB set and no guard bands. When the UE is not configured with intraCellGuardBandDL-r16, the UE determines intra-cell guard band and corresponding RB set according to the [default intra-cell GB pattern from [8, TS 38.101-1] corresponding to  and carrier size ]. For  for , respectively, the UE determines only a single UL RB set and no guard bands.
For a carrier with intra-cell guard band(s) or for an UL carrier with  for , respectively, and useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated, the UE expects , and  where  for a BWP i configured by BWP-Downlink or BWP-Uplink.  Within the BWP i, RB sets are numbered in increasing order from 0 to  where  is the number of RB sets contained in the BWP i and RB set 0 within the BWP i corresponds to RB set  in the carrier and RB set  within the BWP i corresponds to RB set  in the carrier.
[The configuration of intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 can indicate to the UE that no intra-cell guard-bands are configured.]
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
2.2		Configuration of UL BWP
The second open issue in the above agreement is whether a BWP can be configured to partially overlap an RB set when the UL carrier is configured with no guard bands and interlacing is configured. In our view, the answer is yes, partial overlap should be supported; however there needs to be a restriction. It cannot be allowed to have an arbitrary partial overlap.
As can be seen from the above agreement, the UE expects that within each RB set, the number of RBs on each interlace is either 10 or 11. Furthermore the following text from 38.213 Section 9.2.1, states that the available RBs for a PUCCH resource are determined by the intersection of the active UL BWP, the indicated one or two interlace(s), and the RBs of the RB set indicated by the parameter rb-SetIndex. The intersection must always result in 10 or 11 PRBs.If a UE is provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, the UE determines available RBs for PUCCH transmissions within the active UL BWP as the intersection of RBs corresponding to an interlace index provided by interlace0 and, if provided, interlace1, and RBs of an RB set provided by rb-SetIndex. The intersection results in  RBs in the first interlace and the UE expects that  is either 10 or 11. If interlace1 is provided, the intersection results in  RBs in the second interlace and the UE expects that  is either 10 or 11.


In order, to reuse the current PUCCH allocation mechanism, it makes sense that the BWP that overlaps an RB set should always result in at least one interlace with 10 RBs. The other restriction is that the BWP size should be no greater than the maximum allowed by RAN4, e.g., 51/106/162/217 PRBs for 20/40/60/80 MHz BWPs for the case of 30 kHz SCS. Figure 1 shows an example of an 80 MHz carrier configured without intra-cell guard bands in which the RB sets consist of 54, 54, 54, and 55 RBs for a total of 217. A 40 MHz BWP is configured to overlap RB Set 1 and 2. Since the BWP cannot exceed 106 PRBs, there is a small gap (0, 1, or 2 PRBs) at one or both ends of the BWP. Furthermore, the BWP configuration ensures that the BWP includes at least one interlace in each RB set with 10 PRBs.
[bookmark: _Toc40462448]For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated, a BWP that overlaps one or more RB sets shall be configured such that it contains at least 10 RBs in at least one interlace in each overlapped RB set.
[image: ]
[bookmark: _Ref40111913]Figure 1: Examplary configuration of a 40 MHz BWP in 80 MHz carrier configured without intra-cell guard bands. The BWP is configured to partially overlap 2 RB sets without exceeding the maximum allowed 106 PRBs. The partial overlap is constrained such that the BWP contains at least one interace in each RB set with 10 RBs. 
3	DL Carrier Without Intra-Cell Guard Bands
The discussion in the previous section focused on RB set configuration for an UL carrier without intra-cell guard bands when interlacing is configured. Dividing such a carrier into RB sets is beneficial in order to reuse existing PUCCH and PUSCH frequency domain resource allocation mechanisms. However, for the case of the DL where interlaced transmission is not used, it is not clear that more than a single RB set spanning the whole carrier is needed. This is because existing Rel-15 mechanisms for frequency domain resource allocation (Type 0/Type 1) don’t rely at all on RB sets.
Definition of only a single RB set seems to consistent with the following agreement from the last meeting:
Agreement:
For a DL cell without intra-cell guard bands
· The bit-width of available RB-set indicator (if configured) in DCI format 2_0 is equal to 1
· UE does not expect to be configured with search space with freqMonitorLocations-r16
 
Furthermore, this is also consistent with the following text in 38.213 Section 11.1.1 on CSI-RS reception:If a UE is configured by higher layers to receive a CSI-RS or detects a DCI format 0_1 indicating to the UE to receive a CSI-RS in one or more RB sets and a set of symbols of a slot, and the UE detects a DCI format 2_0 with bitmap indicating that any RB set from the one or more RB sets is not available for reception, the UE cancels the CSI-RS reception in the set of symbols of the slot.



With only a single RB set in the DL for carriers > 20 MHz, it is not clear how the indication of “no guard bands” should work. The obvious approach is to configure one or more zero-width guard bands (nrofCRBs-r16 = 0) which would define multiple RB sets. However, if only a single RB set is needed in the DL, then this incurs unnecessary overhead. One solution could be to signal only a single zero-width guard band, and then in RAN1 specs specify that when such a configuration is received, the UE assumes only single RB set and no guard bands. This should be further discussed.
[bookmark: _Toc40118017][bookmark: _Toc40462449]RAN1 should further discuss whether or not more than one RB set spanning the whole carrier is needed for a DL carrier configured without intra-cell guard bands. If only single RB set is needed, RAN1 to decide what the UE should expect from configuration of intraCellGuardBandDL-r16 with nrofCRBs-r16 = 0. Inform RAN2 of the RAN1 decision.
4	Implementation of Agreements in RAN1 Specifications
After the issues in Sections 2 and 3 are resolved, a text proposal is needed for 38.214 Section 7 to capture the agreement from RAN1#100b-e as well as the resolution of the FFS items. The text proposal should replace the following text which is currently in square brackets.
[The configuration of intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 can indicate to the UE that no intra-cell guard-bands are configured.]



[bookmark: _Toc40462450]RAN1 to agree on a text proposal for 38.214 Section 7 for configuration of UL and DL carriers without intra-cell guard bands.
5	Guard Band Configuration for Stand Alone Operation
As agreed in RAN1, the intra-cell guard bands are configured per cell. As a result RAN2 has added the parameters intraCellGuardBandDL-r16 and intraCellGuardBandDL-r16 in the IE ServingCellConfigCommon which is used for SCell addition or addition of an SCG. This applies to an LAA or Dual Connectivity scenario (Scenarios A and B in the WID). However, the parameters are missing from the IE ServingCellConfig which is used to configure the PCell, which is needed for standalone operation in unlicensed bands (Scenario C in the WID). Since RAN2 relies on guidance from RAN1, RAN2 should be informed of this issue, e.g., through an update of the RRC parameter spreadsheet.
[bookmark: _Toc40462451]Inform RAN2 that the parameter intraCellGuardBandUL-r16 and intraCellGuardBandDL-r16 need to be added to ServingCellConfig to support configuration of the PCell for standalone operation in unlicensed bands.
Conclusion
Based on the discussion in the previous sections we observe the following:
Observation 1	For an UL carrier configured with a 20 MHz carrier (single RB set), current signaling of “no guard bands” using nrofCRBs-r16 = 0 within intraCellGuardBandUL-r16 does not work.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Clarify in 38.214 Section 7 that when the parameter intraCellGuardBandUL-r16 or intraCellGuardBandDL-r16 is absent and the default configuration in 38.101-1 indicates that there are no guard bands for the carrier (i.e., 20 MHz carrier), then the number of RB sets is 1. When interlacing is configured for the UL carrier, the BWP spans the whole carrier, and the RB set index is 0 both within the carrier and within the UL BWP should.
Proposal 2	For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated, a BWP that overlaps one or more RB sets shall be configured such that it contains at least 10 RBs in at least one interlace in each overlapped RB set.
Proposal 3	RAN1 should further discuss whether or not more than one RB set spanning the whole carrier is needed for a DL carrier configured without intra-cell guard bands. If only single RB set is needed, RAN1 to decide what the UE should expect from configuration of intraCellGuardBandDL-r16 with nrofCRBs-r16 = 0. Inform RAN2 of the RAN1 decision.
Proposal 4	RAN1 to agree on a text proposal for 38.214 Section 7 for configuration of UL and DL carriers without intra-cell guard bands.
Proposal 5	Inform RAN2 that the parameter intraCellGuardBandUL-r16 and intraCellGuardBandDL-r16 need to be added to ServingCellConfig to support configuration of the PCell for standalone operation in unlicensed bands.
[bookmark: _In-sequence_SDU_delivery]
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