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Introduction
According to the draft TS of NR sidelink [1]- [4] and agreements [5], there are still several issues in need of further discussions/clarification. In this contribution, some remaining issues of sidelink physical structure are analyzed and further proposals to TS are presented. 
Slot allocation of sidelink resource pool
In order to provide flexible slot allocation of a resource pool, a bitmap indication should be (pre-)configured to assign the slots included in a resource pool. During previous discussion and agreements, there is no detailed conclusion of how to perform bitmap mapping. Two available options of mapping the bitmap sequence for slot allocation are:
· Option 1: bitmap mapping to all UL slots periodically; 
· Option 2: bitmap mapping to a logical SL slots set which excludes the slots such as DL slots, F slots, SLSS, reserved slots; 
Option 1
During the discussion of NR sidelink, a basic principle of sidelink resource allocation is to make it align with the cell common resource configuration to avoid impact on Uu communication. It is agreed that the sidelink transmission occupies at least cell-specific UL resource in Uu, to align sidelink resource allocation with the UL slots configuration in Uu. 
Option 1 presents the slot allocation of sidelink resource pool periodically, and the period of resource pool configuration should be configured as the integer multiple of the period of cell common configuration to ensure the alignment between Uu configuration and sidelink resource pool configuration. As the period of resource pool is dependent on Uu configuration period, it is easy to define the length of bitmap for slot allocation of resource pool as the number of UL slots within a resource pool period. The bitmap length can be determined according to the cell common configuration and the bitmap should be one-to-one mapping to all the UL slots in a period directly. 
Based on that, a simple and direct mapping rule is used in option 1, i.e. mapping the bitmap to all UL slots within a period which makes the accessible slots included in a resource pool appear periodic. 
The period of a sidelink resource pool should be configured by high layer through SL-periodResourcePool. The available values of sidelink resource pool period have not been determined. It is reasonable to define the available values of sidelink resource pool period with the same set of Uu cell common configuration period, i.e. [0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10] ms.
In addition, SLSS slots can be excluded from the resource pool by setting a rule as: the corresponding indication bit in bitmap towards the slots used as SLSS resource should be taken as invalid. 
Option 1 gives a clear and regular slot allocation of sidelink resource pool with certain period and direct bitmap which can be described in simple words in TS and needs limited standard effort. A text example for option 1 is described as following:
	UE procedure for determining resource pool sidelink transmission mode 1 and 2




A sidelink resource pool is associated with a set of slots periodically which is (pre-)configured by high layer. The i-th sidelink resource pool period begins at slot and ends in slot , where ， is the period the sidelink resource pool SL-periodResourcePool indicated by high layer .
For a sidelink resource pool period , the UE determines the slots included in the resource pool as follows: 


-	The uplink slots within the sidelink resource pool period are denoted by arranged in increasing order of slot index, where  is the length of the bitmap slotBitmap indicated by high layer. 




-	A slot () belongs to the sidelink resource pool if , where  is the bitmap slotBitmap indicated for the sidelink resource pool. 
The UE expects that a slot is not included in the resource pool if it is configured as SLSS slot.


Option 2
Option 2 aims to reuse V2X sidelink resource pool subframe allocation scheme in LTE on NR sidelink. 
By reusing LTE V2X scheme, option 2 needs a logical slot set which excludes DL slots, F slots, SLSS slots and reserved slots, and then map the bitmap to the logical SL slot set. As the logical slot set is used as base of sidelink resource allocation which is not aligned with Uu configuration strictly, the slot allocation of sidelink resource pool cannot present periodically, i.e. it cannot align with Uu resource configuration period. 
As option 2 needs to define the number and position of reserved slots and the logical slot set, it requires some further definition and description in TS. By referring to the PSCCH/PSSCH resource pool allocation in [6], a text example of option 2 is described as following. Compared to option 1, it is obvious that option 2 leads to more complexity in TS and more difficulty to understand.   
	UE procedure for determining resource pool sidelink transmission mode 1 and 2

The set of slots that may belong to a sidelink resource pool for sidelink transmission mode 1 or 2 is denoted by  where

-	
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 or DFN 0
-	the set includes all the slots except the following slots, 
-	slots in which SLSS resource is configured,
-	downlink slots and flexible slots,
-	reserved slots which are determined by the following steps:









1)	the remaining slots excluding, and slots from the set of all the slots are denoted by arranged in increasing order of slot index, where  is the number of slots in which SLSS resource is configured within slots,  is the number of downlink slots and  is the number of flexible slots within  slots.






2)	a slot , belongs to the reserved slots if   where  and . Here,  the length of the bitmap is configured by higher layers.
-	the slots are arranged in increasing order of slot index.
The UE determines the set of slots assigned to a sidelink resource pool as follows:


-	A bitmap  associated with the resource pool is used where  the length of the bitmap is configured by higher layers.



-	A slot  belongs to the slot pool if  where  .


Besides, it is worthy to note that introducing the reserved subframes in legacy sidelink resource pool allocation is to ensure the number of subframes in the logical SL subframe set is integer multiples of the length of bitmap. It is a rough correction to potential resource conflict between SLSS and sidelink resource pool, yet further issues are associated with logical SL subframe set. By using option 2 on NR sidelink, the same issue would be introduced, i.e. bitmap mapping based on logical SL slot set makes the actual period of the bitmap repetition uncertain. 
An example of the two options are shown in Figure 1, where the same bitmap indicator “11110” are used for both options. 
With option 1, the sidelink resource pool period is configured as the same with cell common period for an example. The slots included in each resource pool period are the same, and it benefits the resource scheduling and selection for sidelink SPS services activated at the slots marked by red grid lines in Figure 1. 
By using option 2, the number and position of slots contained in logical SL slot set are varied related to SLSS slots and reserved slots. Furthermore, the bitmap mapping to logical slots has no stable periodicity, and the slots contained in a resource pool are not periodical and cannot align with Uu D/F/U configuration period. It also leads to unnecessary complexity for SPS resource scheduling and selection on sidelink. 
[image: mapping option]
[bookmark: _Ref123]Figure 1  Options of slot bitmap for resource pool
Based on the discussions above, we prefer to use option 1 for slot allocation of sidelink resource pool, i.e. mapping the bitmap to UL slots within each period of the resource pool. 
[bookmark: _Toc27647][bookmark: _Toc5036][bookmark: _Toc4616][bookmark: _Toc26795]In TS 38.214 section 8.x.x or TS 38.213 section 16.x.x, UE should determine slots of a sidelink resource pool as:
[bookmark: _Toc7356]Sidelink resource pool period is configured by high layer, the available values including {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10}
[bookmark: _Toc14046]A bitmap sequence of slots allocation of a sidelink resource pool is configured by high layer, and the bitmap should be one-to-one mapping to UL slots within a period;
[bookmark: _Toc26278]For the slot configured as SLSS resource, it should be excluded from the resource pool ;
[bookmark: _Toc24792][bookmark: _Toc6764][bookmark: _Toc939]The format indication of 2nd stage SCI 
The format of the 2nd stage SCI should be indicated in the 1st stage SCI, and the available number of the 2nd stage SCI format and overhead in the 1st stage SCI is not determined.
According to the previous discussion and relevant schemes of HARQ feedback, at least two formats should be defined for the 2nd stage SCI. For example, a short format for broadcast which needs no HARQ feedback indicator and another long format for groupcast/unicast which needs indicator of HARQ feedback, including feedback enable/disable and type configuration. 
Besides, considering the forward compatibility, preserved indicator for possible new format of the 2nd stage SCI should be reserved. Therefore, we propose to use 2 bits indicating the 2nd stage SCI format in the 1st stage SCI.
[bookmark: _Toc14649]In TS38.212 section 8.3.1.1, the SCI format 0-1 should contain:
[bookmark: _Toc18030]Indication of 2nd-stage SCI format – [x] 2 bits as defined in clause x.x.x of [6, TS 38.214].
PSSCH DMRS
DMRS type 
According to the previous WA of DMRS on sidelink:
· Rel-15 PDSCH DMRS Configuration type 1 and/or type 2 are reused for frequency-domain pattern of PSSCH DMRS.
· FFS whether to support either one or both types
Considering the requirement of transmission modes and number of layer of PSSCH transmission is limited, configuration type 1 DMRS defined in Uu can provide sufficient performance and number of ports of DMRS for sidelink data transmission. It is not necessary to support both types of DMRS for PSSCH which needs extra configuration and complexity for sidelink transmission. 
In short, we propose to use configuration type 1 of DMRS only for PSSCH. 
[bookmark: _Toc20467]In TS38.211 section 8.4.1.1, the following text should be added:
[bookmark: _Toc8237]Configuration type 1 of DMRS as defined in clause [7.4.1.1 ] of [4, TS 38.211] is used for PSSCH. 
DMRS port indication 
As described in [2], only 1 bit is used to indicate the number of PSSCH DMRS port(s) in the 1st stage SCI. It only indicates one or two ports are used for PSSCH DMRS but no port index is assigned. From the perspective of Rx UE, it should be avoided to blind test the DMRS port(s) used by Tx UE. It is reasonable to set the available DMRS port(s) of PSSCH fixed as port #0 for one port transmission and port #0, #1 for two ports transmission.
[bookmark: _Toc10387]In TS38.214 section 8.1.1, the following text should be added:
[bookmark: _Toc9681]PSSCH transmission is performed with up to two antenna ports, with antenna ports [1000-1001] as defined in clause [8.2.4] of [4, TS 38.211]. The UE shall transmit PSSCH using antenna port 1000 when single port of DMRS is used for PSSCH; the UE shall transmit PSSCH using antenna port 1000 and 1001 when two ports of DMRS are used for PSSCH. 
[bookmark: _Toc8335][bookmark: _Toc19141][bookmark: _Toc30716]Conclusion
According to the discussion above, we prefer to modify or clarify the following issues in sidelink structure in relevant TS:
Proposal 1: In TS 38.214 section 8.x.x or TS 38.213 section 16.x.x, UE should determine slots of a sidelink resource pool as:
• Sidelink resource pool period is configured by high layer, the available values including {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10}
• A bitmap sequence of slots allocation of a sidelink resource pool is configured by high layer, and the bitmap should be one-to-one mapping to UL slots within a period;
• For the slot configured as SLSS resource, it should be excluded from the resource pool ;
Proposal 2: In TS38.212 section 8.3.1.1, the SCI format 0-1 should contain:
• Indication of 2nd-stage SCI format – [x] 2 bits as defined in clause x.x.x of [6, TS 38.214].
Proposal 3: In TS38.211 section 8.4.1.1, the following text should be added:
• Configuration type 1 of DMRS as defined in clause [7.4.1.1 ] of [4, TS 38.211] is used for PSSCH.
Proposal 4: In TS38.214 section 8.1.1, the following text should be added:
• PSSCH transmission is performed with up to two antenna ports, with antenna ports [1000-1001] as defined in clause [8.2.4] of [4, TS 38.211]. The UE shall transmit PSSCH using antenna port 1000 when single port of DMRS is used for PSSCH; the UE shall transmit PSSCH using antenna port 1000 and 1001 when two ports of DMRS are used for PSSCH.
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