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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This paper discusses a technical problem for the mode-1 dedicated discovery TX pool, i.e. sl-DiscTxPoolScheduling. Without any correction on this problem, such a mode-1 dedicated discovery TX pool configuration specified in the current Spec does not work. 
2. Discussion
According to the current TS 38.331 [1], the mode-1 dedicated discovery TX pool was introduced and is specified in sl-DiscTxPoolScheduling as follows:
	SL-BWP-DiscPoolConfig information element
-- ASN1START
-- TAG-SL-BWP-DISCPOOLCONFIG-START

SL-BWP-DiscPoolConfig-r17 ::=        SEQUENCE {
    sl-DiscRxPool-r17                    SEQUENCE (SIZE (1..maxNrofRXPool-r16)) OF SL-ResourcePool-r16        OPTIONAL,    -- Cond HO
    sl-DiscTxPoolSelected-r17            SL-TxPoolDedicated-r16                                               OPTIONAL,    -- Need M
    sl-DiscTxPoolScheduling-r17          SL-TxPoolDedicated-r16                                               OPTIONAL     -- Need N
}

-- TAG-SL-BWP-DISCPOOLCONFIG-STOP
-- ASN1STOP


The mode-1 dedicated discovery TX pool, once configured, can be used to transmit discovery message only, as specified in TS 38.321 [2], including both L2 and L3 relay related discovery messages as well as non-relay related discovery messages. 
Therefore, for an RRC_CONNECTED UE capable of discovery transmission, it should be able to be configured with the sl-DiscTxPoolScheduling by the gNB to transmit discovery messages via Mode-1, unless it is a L2 U2N Remote UE connecting to a Relay UE. 
Observation 1: Mode-1 dedicated discovery TX pool(s) are specified in sl-DiscTxPoolScheduling which was introduced for the gNB to schedule dedicated resources to a mode-1 UE for both relay-related and non-relay related SL discovery transmission.
On the other hand, however, the current Spec cannot support the gNB to schedule any resources in a pool indicated by sl-DiscTxPoolScheduling, due to the DCI Format 3_1 specified in the current TS 38.212 [3]:
	[bookmark: _Toc29326622][bookmark: _Toc29327772][bookmark: _Toc36045962][bookmark: _Toc36046222][bookmark: _Toc36046368][bookmark: _Toc45209285][bookmark: _Toc51852459][bookmark: _Toc106037544]7.3.1.4.1	Format 3_0
DCI format 3_0 is used for scheduling of NR PSCCH and NR PSSCH in one cell. 
The following information is transmitted by means of the DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI: 
-	Resource pool index –  bits, where I is the number of resource pools for transmission configured by the higher layer parameter sl-TxPoolScheduling.
-	Time gap – 3 bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause 8.1.2.1 of [6, TS 38.214]
-	HARQ process number – 4 bits.
-	New data indicator – 1 bit.
-	Lowest index of the subchannel allocation to the initial transmission – bits as defined in clause 8.1.2.2 of [6, TS 38.214]
-	SCI format 1-A fields according to clause 8.3.1.1:
-	Frequency resource assignment.
-	Time resource assignment.
[…]


Specifically, the field “Resource pool index” cannot refer to any pool configured by sl-DiscTxPoolScheduling, but still refers to only the pools in sl-TxPoolScheduling as inherited from Rel-16 Spec.  That is, RAN1 Spec failed to make necessary changes adaptive to the mode-1 dedicated discovery TX pool introduced by RAN2, so such mode-1 dedicated discovery TX pool(s) cannot actually work till now, even if they are now specified in the RRC specification.   
Observation 2: As per the current Spec, the gNB is unable to schedule any resource in the pool(s) configured by sl-DiscTxPoolScheduling (even if configured), since the “Resource pool index” field in DCI format 3_0 is currently unable to refer to any pool within sl-DiscTxPoolScheduling.  
Above observation 1 and 2 mean that there is mismatch between RAN2 Specs and RAN1 Specs. The main reason for such mismatch could be that without a transport channel/physical channel introduced specifically for discovery transmission as in LTE D2D, whether an NR SL transmission is for discovery or for communication is now invisible in the PHY layer as per RAN1 design, which may assume that there is no need to distinguish resources dedicated to SL discovery transmissions and those dedicated to SL communication transmissions either. However, during R17 SL Relay discussion, RAN2 alternatively saw the benefits and thus decided to introduce the mode-1 dedicated discovery TX pool, which, however, needs at least the DCI for mode-1 to be extended to support the scheduling in such dedicated TX pools for SL discovery transmission. Such a mismatch between RAN1 design and RAN2 design finally results in the mismatch between RAN1 Specs and RAN2 specs. 
There could be some ways to resolve the issues by making necessary changes to DCI Format 3_0, e.g. redefining/extending the “Resource pool index” field, etc., and the main impacts should be in the RAN1 Specs. However, since the introduction of sl-DiscTxPoolScheduling was completely decided by RAN2 (w/o consulting RAN1’s views) and RAN1 design and RAN2 design on resources used for SL discovery vs. SL communication transmissions did not follow completely aligned understanding, it is RAN2’s responsibility to inform RAN1 of the introduction of such sl-DiscTxPoolScheduling, and the resultant Spec mismatch as shown above in Observation 1 and 2. Also,  RAN2 may need to inform RAN1 of the possible use cases that could be supported for such sl-DiscTxPoolScheduling configuration, as they may impact how RAN1 decides to change  DCI finally. For example, the UE may be configured with sl-DiscTxPoolScheduling:
· when the UE is configured to transmit only NR SL discovery; or 
· when the UE is configured to transmit both NR SL discovery and NR SL communication. 
Whereas in the former case the UE may be configured with only sl-DiscTxPoolScheduling to which the “Resource pool index” field needs to refer, in the latter case the UE can be configured with both sl-DiscTxPoolScheduling and sl-TxPoolScheduling to which the “Resource pool index” field needs to refer jointly. Since such use cases are up to upper layer configuration which is usually invisible to RAN1, RAN2 should tell RAN1 about such information which can provide necessary guidance to RAN1 on how to change properly.  
Proposal 1: Send LS to RAN1, informing RAN1 of the introduction of mode-1 dedicated discovery TX pool (i.e. sl-DiscTxPoolScheduling) and the problem that current DCI for mode-1 fails to schedule the resources therein. Ask RAN1 to find a solution to resolve the problem. 
Proposal 1a. Also inform RAN1 in the LS of the use cases that the sl-DiscTxPoolScheduling can be configured, including the case that the UE is configured to transmit only NR SL discovery, and the case that the UE is configured to transmit both NR SL discovery and NR SL communication.
A draft LS is provided in [4]. RAN2 is asked to adopt the draft LS in [4] in case above proposals can be agreed. 
3. Conclusion
In this paper, we discuss a technical problem for the mode-1 dedicated discovery TX pool configured in sl-DiscTxPoolScheduling. The problem is shown by the following Observations:
Observation 1: Mode-1 dedicated discovery TX pool(s) are specified in sl-DiscTxPoolScheduling which was introduced for the gNB to schedule dedicated resources to a mode-1 UE for both relay-related and non-relay related SL discovery transmission.
Observation 2: As per the current Spec, the gNB is unable to schedule any resource in the pool(s) configured by sl-DiscTxPoolScheduling (even if configured), since the “Resource pool index” field in DCI format 3_0 is currently unable to refer to any pool within sl-DiscTxPoolScheduling.  
Proposals are listed as follows on how to resolve the above problem from a RAN2 perspective:
Proposal 1: Send LS to RAN1, informing RAN1 of the introduction of mode-1 dedicated discovery TX pool (i.e. sl-DiscTxPoolScheduling) and the problem that current DCI for mode-1 fails to schedule the resources therein. Ask RAN1 to find a solution to resolve the problem. 
Proposal 1a. Also inform RAN1 in the LS of the use cases that the sl-DiscTxPoolScheduling can be configured, including the case that the UE is configured to transmit only NR SL discovery, and the case that the UE is configured to transmit both NR SL discovery and NR SL communication.
RAN2 is also suggested to adopt the draft LS provided in [4], if above proposals are agreeable. 
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