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1. Introduction
The support of power saving resource allocation in Rel-17 NR Sidelink requires to have new parameters to be added on the top of Rel-16 legacy resource pool IE, but new BWP-level resource pool configurations are also introduced. In this paper, we analyze whether there is need for those BWP-level pool configurations and the way forward to use power saving resource pools for SL discovery. 
2. Discussions
2.1
SIB12 Pool Configurations
In SIB12 configuration of Rel-17 TS 38.331 [1], both legacy Rel-16 sl-BWP-PoolConfigCommon and sl- BWP-PoolCOnfigCommonPS in Rel-17 are optionally configured as shown below: 

	SL-BWP-ConfigCommon-r16 ::=              SEQUENCE {

    sl-BWP-Generic-r16                       SL-BWP-Generic-r16                                         OPTIONAL,    -- Need R

    sl-BWP-PoolConfigCommon-r16              SL-BWP-PoolConfigCommon-r16                                OPTIONAL,    -- Need R

    ...,

    [[

    sl-BWP-PoolConfigCommonPS-r17            SL-BWP-PoolConfigCommonPS-r17                              OPTIONAL,    -- Need R

    sl-BWP-DiscPoolConfigCommon-r17          SL-BWP-DiscPoolConfigCommon-r17                            OPTIONAL     -- Need R

    ]]

}




However, the only difference between “SL-BWP-PoolConfigCommon “ structure and “SL-BWP-PoolConfigCommonPS“ structure is that the legacy Rel-16 SL-BWP-PoolConfigCommon contains the exceptional pool configuration, but SL-BWP-PoolConfigCommonPS does not contain the exceptional pool, as shown below: 
SL-BWP-PoolConfigCommon-r16 ::=      SEQUENCE {

    sl-RxPool-r16                        SEQUENCE (SIZE (1..maxNrofRXPool-r16)) OF SL-ResourcePool-r16         OPTIONAL,    -- Need R

    sl-TxPoolSelectedNormal-r16          SEQUENCE (SIZE (1..maxNrofTXPool-r16)) OF SL-ResourcePoolConfig-r16   OPTIONAL,    -- Need R

    sl-TxPoolExceptional-r16             SL-ResourcePoolConfig-r16                                             OPTIONAL     -- Need R

}

Vs.

SL-BWP-PoolConfigCommonPS-r17 ::= SEQUENCE {

    sl-RxPoolPS-r17                   SEQUENCE (SIZE (1..maxNrofRXPool-r16)) OF SL-ResourcePool-r16             OPTIONAL,    -- Need R

    sl-TxPoolSelectedNormalPS-r17     SEQUENCE (SIZE (1..maxNrofTXPool-r16)) OF SL-ResourcePoolConfigPS-r17     OPTIONAL,    -- Need R

     ...

}

It is worth noting that the definition of SL-ResourcePoolConfigPS-r17 is exactly the same as SL-ResourcePoolConfig-r16. So those two are duplicate definitions and the new “r17” IE is not really needed. The other parameters defined for RX pool are identical. 

Observation 1
From the perspective of structure, SL-BWP-PoolConfigCommonPS only includes a subset of elements in SL-BWP-PoolConfigCommon.

If SL-BWP-PoolConfigCommonPS only contains a subset of information carried in SL-BWP-PoolConfigCommon, then it will be skeptical that why those two fields are both needed in SIB12. For Mode 2 operation in  IDLE/INACTIVE state, SL-BWP-PoolConfigCommon must be configured because it contains the exceptional pool. Then it is possible that the configuration of SL-BWP-PoolConfigCommonPS is not needed. SL-BWP-PoolConfigCommonPS is needed only if it contains different subset of pool IDs form the pool IDs included in SL-BWP-PoolConfigCommon. Such a configuration is meaningful for the following two purposes:

Case 1: Prevent non-PS UE (e.g., Rel-16 UE) from accessing an “exclusively Rel-17” PS pool ; or 

Case 2: Prevent Rel-17 PS UE from accessing an “exclusively non-PS pool (e.g. Rel-16 pool)”
For the first case, we do not see a strong reason to prevent Rel-16 or Rel-17 full-sensing UE (non-PS UE) from sensing the PS pools. This is because full-sensing UE is able to sense more accurately then UEs using partial sensing or random selection and will not violate PS UE’s resource reservations.

For the 2nd case, this is not useful because PS UE won’t select any non-PS pools as it is bad for power efficiency. According to RAN2 agreements [2] below, it is up to UE implantation to select which TX pool to use based on UE capability and whether there is need for power-efficiency or not from the perspective of UE. 

RAN2#117-e Agreement on power-saving resource allocation:

1: 
A UE decides which resource allocation scheme(s) can be used in the AS based on UE capability (for a UE in RRC idle/inactive) and the allowed resource schemes (i.e. allowedResourceSelectionConfig) in the resource pool configuration.

2:
A UE does not report the type of NR SL communication it is performing to the RAN (which decides what resource configuration and resource allocation scheme the UE can use based on UE capability).

3:
There is a restriction that a UE can only use a resource allocation scheme to transmit in a pool allowing this scheme with “allowedResourceSelectionConfig”. Whether/what spec impact may be handled during CR implementation.

4:
It is up to UE implementation how to consider the per-pool allowedResourceSelectionConfig and UE capability (for a UE in RRC idle/inactive) during resource pool selection. Whether to capture it as a NOTE in the Spec may be discussed during CR implementation.

5:
It is up to UE implementation to select an allowed resource allocation scheme finally used in the selected resource pool (if the selected pool allows multiple resource allocation schemes the UE is capable to perform).

Therefore, we can conclude that neither case 1 nor case 2 is applicable. So, there is no real need to introduce BWP-level PS pool configuration inSIB12. The same is also true for pre-configuration.

Observation 2
There is no need to have a separate SL-BWP-PoolConfigCommonPS in SIB12 or pre-configuration.

2.2
Dedicated SL Pool Configurations
In dedicated RRC Signaling, sl-BWP-PoolConfigPS is introduced in Rel-17, along with dedicated discovery pools.

	SL-BWP-Config-r16 ::=                    SEQUENCE {

    sl-BWP-Id                                BWP-Id,

    sl-BWP-Generic-r16                       SL-BWP-Generic-r16                                   OPTIONAL,    -- Need M

    sl-BWP-PoolConfig-r16                    SL-BWP-PoolConfig-r16                                OPTIONAL,    -- Need M

    ...,

    [[

    sl-BWP-PoolConfigPS-r17              SetupRelease {SL-BWP-PoolConfigPS-r17}                   OPTIONAL,    -- Need M

    sl-BWP-DiscPoolConfig-r17            SetupRelease {SL-BWP-DiscPoolConfig-r17}                 OPTIONAL     -- Need M

    ]]

}




Similarly, SL-BWP-PoolConfigPS only contains a subset of information carried in SL-BWP-PoolConfig, as shown below”:

SL-BWP-PoolConfig-r16 ::=        SEQUENCE {

    sl-RxPool-r16                    SEQUENCE (SIZE (1..maxNrofRXPool-r16)) OF SL-ResourcePool-r16        OPTIONAL,    -- Cond HO

    sl-TxPoolSelectedNormal-r16      SL-TxPoolDedicated-r16                                               OPTIONAL,    -- Need M

    sl-TxPoolScheduling-r16          SL-TxPoolDedicated-r16                                               OPTIONAL,    -- Need N

    sl-TxPoolExceptional-r16         SL-ResourcePoolConfig-r16                                            OPTIONAL     -- Need M

}

Vs.

SL-BWP-PoolConfigPS-r17 ::=     SEQUENCE {

    sl-RxPoolPS-r17                 SEQUENCE (SIZE (1..maxNrofRXPool-r16)) OF SL-ResourcePool-r16              OPTIONAL,    -- Cond HO

    sl-TxPoolSelectedNormalPS-r17   SL-TxPoolDedicatedPS-r17                                                   OPTIONAL,    -- Need M

    ...

}

The exceptional pools and mode 1 pools carried in SL-BWP-PoolConfig are not included in SL-BWP-PoolConfigPS. Noted that SL-TxPoolDedicatedPS-r17 is identical to SL-TxPoolDedicated-r16.
Hence, there are similar question that why SL-BWP-PoolConfigPS configuration is needed in dedicated RRC signaling. For dedicated SL configuration for PS UE in RRCReconfiguration, the mode 2 TX pool(s) are chosen by gNB on a UE-specific basis, so all the pool ID(s) included in sl-TxPoolSelectedNormal are already customized for the need of PS UE based on UE capability, so it is redudunt to set up or release pools identified in sl-TxPoolSelectedNormalPS.  
Observation 3
Reuse mode-2 pool configuration sl-TxPoolSelectedNormal is sufficient, and it is unnecessary to setup or release SL-BWP-PoolConfigPS in dedicated RRC signalling for RRC CONNECTED UE.
Based on the above analysis, we think there is no need to introduce new BWP-level pool configuration for PS UE. Hence, we propose to remove the “sl-BWP-PoolConfigCommonPS“ and “sl-BWP-PoolConfigPS “ fields and all the newly defined subordinate fields from ASN.1.

Proposal 1
Remove “sl-BWP-PoolConfigCommonPS“ and “sl-BWP-PoolConfigPS“ fields and all their newly defined subordinate fields from ASN.1.

2.3
[V380] Power-saving discovery resource pool
Dedicated SL discovery pool can be optionally configured in RRC, as agreed in Rel-17 SL relay WI. There is a remaining cross-WI issue that whether a ProSe UE can use power saving mode 2 RA mechanism to transmit relay or non-relay ProSe discovery messages, as raised in V380 [3]. 

We think in regardless of whether dedicated discovery pool is used or not, ProSe UE shall be allowed to use power-saving mode 2 RA schemes. This is because ProSe UE are mostly battery powered devices and can benefit from the power saving RA algorithms introduced in Rel-17 SL enhancements.
Moreover, dedicated SL discovery resource pool is introduced for power saving in RAN2. If RAN2 prohibits the usage of PS mode 2 resource allocation methods designed by RAN1 in those pools, it is in contradictory with the overall design goal for reducing UE energy consumption in Rel-17. Hence, we shall not limit the usage od power-saving RA features for those pools in this release.
It is worth noting that the dedicated discovery resource pools use the same SL-ResourcePool-r16 structure which has already been extended to support Rel-17 PS resource allocation. So, there is no additional ASN.1 change needed. Hence, we propose:
Proposal 2
Support power-saving resource allocation schemes to be used for SL discovery transmission in both the dedicated discovery TX pool and shared TX pool.
3. Conclusions

In this paper, we have discussed the issue regarding configuration in RRC for resource pools supporting power saving, and have the following observation:

Observation 1
From the perspective of structure, SL-BWP-PoolConfigCommonPS only includes a subset of elements in SL-BWP-PoolConfigCommon.

Observation 2
There is no need to have a separate SL-BWP-PoolConfigCommonPS in SIB12 or pre-configuration.

Observation 3
Reuse mode-2 pool configuration sl-TxPoolSelectedNormal is sufficient, and it is unnecessary to setup or release SL-BWP-PoolConfigPS in dedicated RRC signalling for RRC CONNECTED UE.
Then, we have the following proposals:

Proposal 1
Remove “sl-BWP-PoolConfigCommonPS“ and “sl-BWP-PoolConfigPS“ fields and all their newly defined subordinate fields from ASN.1.

Proposal 2
Support power-saving resource allocation schemes to be used for SL discovery transmission in both the dedicated discovery TX pool and shared TX pool.
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