Page 7
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #90 
R1-1713205 
Prague, Czech Republic 21st - 25th August 2017
Agenda Item:
6.1.3.6
Source: 
LG Electronics
Title: 
Discussion on Resource reservation 
Document for:
Discussion and decision
1 Introduction

In RAN1 #86bis, discussions on reserved resources were held, and the following was agreed regarding indication of reserved resources [1]
Agreements:
· Explicit signaling to NR UEs can indicate reserved resources

· The details on signaling information and transmission are FFS 

· e.g. granularity for blank resource indication

· e.g. RRC signaling and/or L1 signaling (including DL control information)

· e.g. broadcast and/or unicast signaling

· e.g., whether this signaling is applicable to UE UL operation and/or DL operation and/or sidelink operation

· FFS: combination of above signaling

· FFS: time and frequency granularity

Furthermore, in RAN1#87 meeting, the following is also agreed [2]. 

Agreements: At least some reserved resources are indicated by using at least RRC signaling
In this contribution, we provide some further considerations for the resource reservation.

2 Discussions on resource reservation
The main issues we should consider regarding reserved resource would include configuration details including whether dynamic signalling is necessary and UE behaviour on reserved resources. To discuss the details, we first briefly review main use cases for reserved resources. 
The purpose of the resource reservation
Reserved resource could be some resources which may not be usable for downlink, uplink, nor measurement purposes. The use cases for reserved resources can be categorized as 
(1) Cell specific reserved resource: some resources can be cell-specifically reserved. For example, when LTE and NR shares downlink or uplink resources, to protect LTE control and RS (such as PDCCH, CRS, PRACH, SRS), some resources can be reserved from the NR cell perspective. So far, it has been agreed to allow resource sharing between LTE and NR in non-PDCCH symbols, non-CRS symbols for downlink and resources other than SRS, PUCCH and PRACH for uplink. Other than PDCCH symbols, generally resources for LTE protection are semi-statically configured resources. For LTE PDCCH symbols, if reserved resource is dynamically indicated to reflect LTE PDCCH symbols, it can cause dynamic NR control region starting symbol and may lead some other complication in control/data multiplexing, etc. One way to utilize dynamically changing LTE control region would allow data mapping in non-LTE PDCCH symbols by dynamic indication of starting symbols for PDSCH. In this case, starting OFDM symbol for NR control region can be configured as potentially maximum LTE PDCCH region or semi-statically configured where additional symbol may be used for data mapping. It is however noted that for measurement, similar to control channel mapping, maximum LTE PDCCH region size needs to be assumed. For LTE PDCCH region protection if dynamic indication is supported, indication of starting symbol for CORESET and measurement with dynamic indication of data symbol can be used. For protection of CRS symbols, and LTE uplink resources, it can be cell-common information to all UEs. 
(2) Group specific reserved resource: Another purpose is that we cannot anticipate the right feature for the future, thus the resource can be reserved for forward compatibility. The new radio system is steadily developed and additional functions, new channels or new signaling can be generated in the future. If the resource for these features are not prepared, it is difficult to apply new functions to the NR system. The resource reservation also can be applied for UEs served by different service, e.g. URLLC. When there is data for URLLC, the resource for URLLC can be defined immediately but it has no choice but to occupy other resource for other services such as eMBB. It cause the retransmission or performance degradation of other services. If the resources for URLLC is predefined, this guarantees the quality of both services. There could be more purposes we cannot predict right now, however we can notice that the resource reservation should be necessary.

(3) UE specific reserved resource: one example of UE specific reserved resource would be UE-specific GP where the GP length can be configured per UE based on TA and switching time. GP can be created between downlink and uplink where actual reserved resource can be dynamically indicated for example by indicating the last symbol of PDSCH (where the UE assumes GP after end of PDSCH) or by indicating the first symbol of PUSCH (where the UE assumes GP before the start of PUSCH). 
The configuration
As mentioned before, different types and configuration of reserved resource. The reserved resource information can be configured via two ways, cell-specific signaling and UE-specific signaling. The problem that which signaling is chosen is depends on the purpose of the reserved resource. In the case of LTE-NR coexistence or forward compatibility, the reserved resource can be configured as cell-specific. The resources for LTE-NR coexistence should be managed as cell level, thus all UEs connected with cell also should be indicated the reserved resource information. However in the URLLC case, UEs can have different resource configuration. The UE for eMBB can be configured the reserved resource for URLLC that eMBB UE cannot use. But the UE for URLLC may be configured as available resource, which is configured as reserved resource for eMBB UE. In this sense, the resource reservation is signalled in UE-specific way.
In terms of dynamic signalling in addition to semi-static signalling, we do not see the need of dynamic signalling for reserved resource. Generally, reserved resources are semi-static, and scheduling can handle dynamic adjustments of resources. Thus, overall, we propose to consider semi-static configuration via cell-specific and UE-specific signalling. 

The UE behavior 
As mentioned, the reserved resources are preoccupied for specific purposes, thus it is needed to define the UE behavior according to the purpose of reserved resources. UE is not expected to transmit or expect to receive data/control/signal in the semi-statically configured reserved resource including measurements.
When a UE is configured with reserved resource, if additional configuration/indication on resources via semi-static DL/UL configuration or group common PDCCH is also configured, the UE assumption needs to be clarified. As agreed, semi-static DL/UL configuration can define a subset of fixed DL and UL resources. It is FFS whether to define ‘flexible’ resources which can be changed to either DL or UL or kept as Unknown. Group common PDCCH can also indicate DL and UL resources as well as Unknown. There was discussion whether reserved resource is same as ‘Unknown’ in terms of UE behaviour or different behaviour needs to be defined. In terms of UE assumption on the resource, it can be quite similar where a UE should not assume transmission, reception nor measurement. The difference can be the priority of configuration for reserved and unknown resource when it is conflicting with other configuration/indication. Though it can be possible to have the same behaviour between reserved and unknown, if it is assumed that way it can increase the overall signalling overhead for group common PDCCH and scheduling DCI. For example, group common PDCCH can indicate a slot type such as DL or DL centric or UL or UL centric, then reserved resources can be a few symbols or time/frequency resources within a slot. To align the configurations, group common PDCCH needs to have all reserved resource configurations as well such as time/frequency reserved resources, which will increase the overhead considerably. For scheduling as well, this implies that rate matching pattern should be sophisticated to cover various reserved resource patterns dynamically. In this sense, it is desirable that reserved resource has the higher priority compared to other configuration/indication. 
In this sense, we propose that ‘Reserved’ resource is different from ‘Unknown’ resource. 
Another aspects would be how to handle conflict between semi-statically configured DL/UL resources with group common PDCCH or scheduling DCI. To avoid unnecessary mis-alignment for measurement, PRACH, SR, etc. transmission, we propose to configure a subset of resources as fixed DL and UL resources which are not changed by group common PDCCH or scheduling DCI. In other words, a UE assumes that fixed DL/UL resources are not changed by other signalling. To support dynamic TDD, resources not defined as fixed DL, DL and reserved resources should be allowed to be changed to DL or UL dynamically. 
Proposal 1: There are reserved and Unknown resource types where reserved resources are configured semi-statically which are not overridden by group common PDCCH or DCI, and Unknown can be overridden by group common PDCCH or DCI. 
The detailed use cases for Unknown or flexible resource can be considered as follows.
· The multiple rate matching patterns can be defined and the one of rate matching patterns would be dynamically chosen. Then UE follows the selected rate matching pattern to decode data. In this case, it is hard to know the exact D and U portion of the resources because UE does not know which pattern will be selected, thus UE cannot assume the exact direction of the resource. For this problem, the resources of which the rate matching pattern will be indicated can be configured as Unknown resource. UE cannot assume any transmission or reception in Unknown resource but UE knows that this resource can be used for certain purpose. Therefore for the rate matched resource, it is suitable to configure as Unknown resource.
· This flexible resource can be changed to D or U based on GC PDCCH or DCI. In this case, the resource is configured to flexible when it is difficult to be definitely defined the direction or purpose but it need to be preoccupied for future.

· The semi-static configurations can be defined in flexible resources.  In this case, the GC PDCCH or DCI can indicate the direction of the flexible resources, thus GC PDCCH or DCI can activate/confirm the semi-static configurations as a result. For example, CSI-RS is configured in flexible resources. Flexible resources can be overridden by GC PDCCH or DCI thus when GC PDCCH or DCI informs the slot format information of flexible resources as D, then UE can receive the CSI-RS. If GC PDCCH or DCI informs U or nothing, UE cannot receive the CSI-RS.
3 Conclusion 
In this contribution, we discuss on resource reservation. Based on the discussion, we obtained following proposals.
Proposal 1: There are reserved and Unknown resource types where reserved resources are configured semi-statically which are not overridden by group common PDCCH or DCI, and Unknown can be overridden by group common PDCCH or DCI.
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